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URBAN RAILWAYS.—No. L 


Ti de Velo] t ¢ railways has pro- 
‘ led at so rapid } charac- 
teristics of t great of our railway 
gyste has Dow tely fixed by the 
cumulative results of ex j that one 18 too 
prone to forget t t w vears avo the wildest 
views were current as to the future of these rail 
ways, and as to tl prol ultimate type. At 
the present t by matter in dispute between 
engineers will | trivial question as to the 
most suitable diameter of driving wheel for an 
urban locomotive, whist but twenty years ago it 
would have been generally conceded that no loco- 
motive at all approaching the ordinary type could 
be entertained for a ment If locomotives were 
to be employed at all on an underground urban 
railway, the boiler, was contended, must be 
worked in the manner of an ordinary locomotive 
whose fire ha een dropped, that is by virtue of 
the heat store *t water. Better far, in 


gineers, was it, that loco- 

ned altogether in favour 
of the pneumatic system, or of rope traction. ‘ Do 
you think that ladies and first-class passengers will 
be likely to nto the filthy stench that it will be?” 
was the question confi lently put by the opposing 
counsel to their witnesses when the Metropolitan 
Railway Bill was first brought before the House of 


the opinion 
motives should be a 





Commons in 1554, and the reply elicited was more 
satisiack ry to the opposition than encouraging to 
the promoters. So in like manner was it evidenced 
on the ime ¢ i that a ridiculously false 
estimate was formed both by promoters and oppo- 
nents, as to the nature and extent of the traffic to 
be dealt witl Neither did Brunel, Stephenson, 
Locke. or any other of the eminent witnesses who 
supported Fowler, evince the dimmest intuition of 
the fac it the traflic upon an urban line might 
be the heaviest in the world, and of a character to 
test tl | of a locomotive engine to the 
uttermost. ‘he opponents of the Metropolitan Rail- 
way schen model train, and instituted 
S00 expel ! tha view to prove the im- 
possibility of conducting the traffic with safety and 
despatch. O f the South-Western Railway Com- 
pany'’s engines was ¢ loyed, and its power may be 
estimated from it imnption of coke, which was 
stated to be 11 lb. per mile. The model train con- 
sisted of three carriages, weighing, when loaded, 15 
tons, and in reply question by counsel, Mr. 


Beattie, who had conducted the experiments, ob- 
served * That is what I understand to be the traffic; 
that is what we take.” At the present time the 
passengers slone 1 one of the long Metropol tan 
trains must be double the weight of the model train 
of 1854, carriages and all, whilst the respective 
weights of the two trains would be nearly as eight 
to one. 

With our present lights it requires no commend- 
able amount of astuteness to discern that twenty 
years ago engineers were creating difficulties with 
railways, and were fighting 
shadows. Looking backwards and looking for- 
wards, are, however, very distinct affairs, and we 
not unfrequently find that problems which ulti- 

' 
} 


respect to urban 


mately are found to admit of the most simple solu- 
tion, had formerly been esteemed among the most 
embarrassing. 


No child at the present time would attach any | 


, 





taint of obscurity to the ordinary process of multi- 
plication, and yet we have not to turn back many 
pages in the history of mankind to arrive at the 
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epoch when men of indisputable ability devoted 
many folios to the consideration of such a problem 
multiplication of 135 by 12, and arrived at 
the desired result, perhaps, by a dozen different 
modes, ‘Thus, Planudes, an esteemed professor of 
the *‘ three R's” at Const intinople in the thirteenth 

tury, introduced a method of multiplication, 
which he candidly conceded was ill adapted to pen- 
and-ink manipulation, but which he claimed was 
notably convenient upon a board strewed with sand, 
when the digits may be readily effaced and replaced 
by others! We fear the professor must have had 
an unquict time with his invention if the public 
schoolboys of his time were true progenitors of the 
present race. The temptation to ‘ collide” with 
Master Sannio, as he was cautiously wending his 
way to school with a tray-full of his lucubrations, 
must frequently have proved stronger than Masters 
Thraso and JZschinus could successfully resist. 
That every process of multiplication then existent 
was esteemed to be necessarily more or less nauseous, 
is pretty clearly evidenced by the amount of inge- 

} 


as the 


nuity expended by another professor of mathematics 

Bhascara, the Hindoo—in gilding his arithmetical 
pills, of which process the following is a charac- 
teristic example: ‘ Beautiful and dear Lilavati, 
whose eyes are like a fawn’s; tell me what are the 
numbers resulting from one hundred and thirty-five 
taken into twelve? If thou be skilled in multipli- 
cation by whole or by parte, whether by division or 
separation of digits, tell me, auspicious woman, 
what is the quotient of the products, divided by the 
same multiplier ? 


Thus does the experience of every age teach us 
that whilst the feeblest may follow with facility a | 


weil-beaten track. the etrongest may come to gricf, 


orat least waste much timein purposeless wanderings 


in the attempt to traverse a trackless jungle. It is 
proverbially far easier to imitate than to originate, 
and urban railways afford no exception to this general 
rule, 

Although this is so, yet in the construction of 
urban railways so many conflicting conditions have 
to be dealt with, that the ingenuity and judgment 
of the engineer may still be taxed to the utmost in 
effecting that compromise between the conflicting 
conditions which shall give the most generally ad- 
vantageous result. ‘lo lay out a well-devised 
urban railway, the engineer must embody in him- 
self the special knowledge and experience of the 
traffic manager, the land valuer, the parliamentary 
counsel, and the locomotive superintendent. 

As traffic manager pro tem bis first consideration 
will be to tap certain centres of traffie regardless of 
physical difficulties and of the fature working ex- 
penses of the line. In his capacity of land valuer, 
he will frequently see the necessity of deviating 
his line to avoid incurring heavy trades’ compensa- 
tions or other onerous liabilities, and his experience 
as a parliamentary counsel will not uncommonly 
suggest further deviations to avoid giving some 
powerful landowner or corporate ——— a 
locus standi to oppose his scheme. The natural 


at one level and now at another, and all of which 
are jealously guarded by local surveyors, vestries, 
and other bodies of proverbial conservative ten-. 
dencies. 

W hen all these difficulties have been surmounted, 
and the line appears at last to be definitely fixed 
beth in plan and section, the engineer may be again 
called upon to exercise his functions as traffic 
manager, and object that the stations now occur at 
too great a height above, or de pth below, the level 
of the streets, He will acknowledge that although 
the British public are notably docile they manifest 
an insuperable aversion to a long flight of steps, 
and that consequently the adoption of such an ex- 
pedient would amount practically to shutting up 
the station. This point being conceded, a further 
readjustment of the mutually dependent plan and 
section becomes a necessity, and an increase in the 
sharpness of the curves and in the severity of the 
ruling gradients will not unfrequently result. 

Last of all in the consideration, and necessarily 
so, comes the unfortunate locomotive superinten- 
dent, The more complete the satisfaction of the 
claims of others, the more grounds, as a rule, will he 
have for dissatisfaction. ‘The iron track which he 
has to work swerves round sharp corners and 
tumbles over steep gradients in a manner more be 
fitting, in his opinion, a mountain torrent than a 
good old-fashioned railway. ‘The stations, again, 
are so close together that before his train can hay. 
got into fair swing it will have to be pulled up. 
He finds a sharp up-gradient occurring just at the 
point where he will have to start his train, and 
the reverse where he will require to stop. Tl« 
longest and most severe gradient will be found in 
|an underground portion of his line, where the us 
of the blast is interdicted, and where, as a cons: 
quence, the steam pressure will have fallen to it 
lowest ebb just at the time when it is most required 
The locomotive superintendent would be prepared 
to encounter all these difficulties, and yet work hia 
traffic with an engine not too conspicuously heavy 
| or extravagant in consumption of fuel, if he were 
| allowed to make out his own timetable. But here 
| again the public are inexorable. ‘To the patrons of 

urban railways time is everything ; hence unlimited 
| pressure will be brought to bear upon the loco 
|motive superintendent to induce him to conduct 
| the traffic at the highest practical speed. When 
| the pace is severe or the streas great a few minutcs 
'in the hour constitute all the difference between a 
| fair horse and an exceptionally good one, or between 
| an ordinary locomotive and an exceptionally power- 
| ful one. ; oa 
| The locomotive superintendent's ideal of an urban 
| railway, with stations at short intervals, would be a 
| line straight on plan, and undulating on section 
| the stations being situated at the summits of th: 
|undulations. By this means he would obtain a 
powerful ally in the force of gravity, which would, 
las an accelerating force, assist his engine at start- 
| ing, and, as a retarding force, supplement his brak« 
| when stopping. In the departure of his diagram of 


} 


inclination to draw a straight line from point to | gradients from this ideal undulating line, he will, if 
point will have to be completely subdued, and short | sufficiently prescient, see a powerful locomotive of 


quiesced in by the engineer of an urban railway. 


to comply with the preceding conditions, the en- 
gineer must remember that his pencil does not in- 
dicate a mere surfac: c, but that it representa a | 
solid of definite dim« ns, threading its way under 
some streets, and over others, and amidst mazes} 
of sewers and pipes which intercept his course, now | 


| of coal per mile debited to each engine, and he wi 


radii and reverse curves must be cheerfully ac-| the goods engine type supplanting the light pa» 
| senger engine, which would otherwise have answered 
But yet further, when tracing a line on his survey | 


(his coal sheets with double the number of pounds 


all his requirements. He will see in like manner 


have the additional discomfort of knowing that this 


j extra consumption of coal will be engaged chiefly 


in grinding away his brake blocks, or in the diasipa 
tion of his valuable steel tyres and rails in a shower 
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affair, and has long since been converted into a corn 
mill, At the expiration of Lombe’s patent in 1731, 
he applied to Parliament for a renewal or extension 
of it. From the national importance of the trade, 
it was not allowed, but a grant of 14.0007. was made 
to him, in consideration of the services he had 
rendered the nation. This was on condition that a 
complete set of working models should be supplied 
to the Government for the information and instruc- 
tion of the public in the processes of throwing. The 
models were deposited in the Tower of London; 
but there is reason to believe that they were wilfully 
red some thirty or forty years ago. Some 
ns of them have been saved, and are 
Patent Office Museum, Kensington. 
They consist of a reel, one or two spindles, with 
bbins and flies, and a portion of the “ sledging” 
, With ** sledging” blocks or pieces, as the middle 
bearings of the spindles were formerly called. 





t 


In 1733, John Kay, a native of Bolton, took out 
& patel for | s invention of the fly shuttle. Le had 
previously invented the method of making the reed | 
of thin ships I | instead of slips of reeds. These 
two inventions, alone, are perhaps the most im- 
portant ever made to the loom. Mr. Bennett Wood- 
croft, in h brief Biographies,” records that the 
Yorkshire men first used the fly shuttle, but they 
would not pay for its use, and they formed a com- 


pany called a ‘Shuttle Club” to cover each others’ 
costs when prosecuted, 
In 1745, Kay and Stell applied a “ tappet shaft” 


to the *‘ Dutch loom,” by which means it could be 
worked without the use of treadles, &c. ‘To Kay, 
also, is attributed several other most valuable in- 
ventions, amongst which may be mentioned the 


machine for making cards, as used for carding cotton, 
which is now in the Patent Office Museum, Ken- 
sington, and the wheel shuttle usedin narrow goods 
looms. It is difficult to conceive the persecution 
this ingenious man met with. When at Bury he 
atternpted to improvements in spinning ma- 
chinery, but his house was broken into, and all his 
goods destroyed, whilst he himself narrowly escaped 
with his life. He ultimately went to France, where 
he died in poverty, but no stone tells where he lies. 


Inaké 


= == = 


PAPER MANUFACTURE AT THE 
VIENNA EXHIBITION.—No. IIL. 
MACHINERY FOR PREPARING RaGs, 

MACHINERY for the preparation of the rags is still 
as indispensable as ever for the manufacture of 
paper, and the mechanical appliances used for this 
purpose were represented, although not largely, at 
the Vienna Exhibition, the only nation, however, 
showing machinery of this kind being Germany. 
The machines and apparatus referred to included a 
rag engine and a rotating rag boiler exhibited by 


Messrs. Sachsenberg Brothers, of Rosslau-on-the- 
Elbe, and a rag boiler by Messrs. Decker Brothers 
and Co., of Cannstadt. None of these machines were 


characterised by any novel features; but as the sole 
examples of their class they require description here, 

‘The rag engine of Messrs, Sachsenberg Brothers, 
an illustration of which we publish on the present 
page, consists of a drum about 1 metre (3 ft. 34 in.) 
in diameter and 0.4m, (15}in.) wide, the circum- 
ference of which is provided with slots so placed 
that the cutting surfaces of the knives fixed in thes 
slots are tangential to the circumference of the 
drum. ‘The latter rotates in front of a feeding 
apparatus, the front part of which is provided with 
a knife, between which and the knives of the rotat- 
ing drum the rags are cut, while the pieces are 
thrown out at the opposite side of the casing by the 
current of air produced by the rotation of the drum. 

Che rotating rag boiler of the same firm, a two- 
page illustration of which we publish this week, 
has the spherical form which is now more generally 
adopted by the German paper manufacturers than 
the elipsoidal shape formerly used. The spherical 
part of these boilers have adiameter varying between 
74 ft. and 53 Tt. accor ling to the quantity of rags or 
other materials to be boiled. The following data 
derived from experience show the comparative size 
and weight of the apparatus for fixed charges of 
material : 


Diameter Quantity of Quantity of Weight. 
of boiler. rags. straw. 
ft. ewt cwt. cwt. 
7 l6to20 .. 5 to 5b ... about 85 
74 20 ,, 20 6, 7 eee »~ 
7 i Bet ww. eae 
8} .. 30 ,, 35 9 , 10 


The spherical boi 


ler is made of wrought-iron 


| 





plates, rivetted or welded together, and is supported | 
by two cast-iron bearings A A’, which are hollow, | 
and through which the water, lye, and steam are | 
admitted and discharged respectively, At the 
outer circumference of the boiler and diametrically 
opposite each other are fixed the two cast-iron rings 
B B for the filling and discharging of the apparatus 
with the material to be boiled; these rings BB are 
closed by the covers C Cc. Inside the boiler and at 
a distance of about $in. from the shell is fixed a 
perforated bottom, which, as shown in the engray- 
ing, is of an annular shape, but which is also often 
made like a dish. ‘The former shape is said to give 
better results, but it increases the weight of the 
boiler about 10 per cent. The hollow space be- 
tween the perforated bottom and the outer shell 
communicates with each of the two trunnions by 
means of a wrought-iron tube E passing along the 
inner surface of the shell. ‘The aunular perforated 
bottom is made of several pieces, which may be 
separately unscrewed in order to facilitate the clean- 
ing of theapparatus. As will be seen from the engrav- 


ling the bearings A A’ receive through stuffing boxes 


the two fixed pipes aa’, of which a is provided with 
astop valve G for water, H fordireet steam, J for 


indirect steam; whilst the tube a’ carriesa discharg- 


ing valve K for steam and water, and a branch L 
for a connecting tube (M) with another boiling 
The apparatus is worked, as will be 


apparatus. 





water through G, and discharging it through FP. 
After the washing has been completed, the two 
covers C.-C are taken off, and the apparatus is once 
more put into rotation in order to effect a seif- 
acting discharge, with little additional help, throug) 
the two openings B B, If more than one boiler is 
used, the steam from the one, after the process of 
boiling has been completed, is used for the pre- 
liminary heating of the second apparatus, for which 
purpose the branch pipes M M are provided. ‘Th: 
apparatus ia capable of boiling two or three charges 
of rags, and from four to six charges of straw, in 
24 hours. 

The rag boiling apparatus of Messrs, Decker 
Brothers, of Cannstadt, has also a globular form, 
and is made of boiler plates, but the perforated 
bottom inside the apparatus is of a semicircular 
shape. The general arrangement is nearly the same 
as that of Messrs. Sachsenberg’s apparatus; the 
steam and the fluid for boiling enter through the 
hollow bearings, and pass next throngh a strainer 
which divides and properly distributes the two 
fluids. The steam valve is arranged in such a 
manner that the lye ¢aunot pass back into the 
steam pipes. The apparatus is provided with the 
game fittings as those described above, and it is also 
worked in the same manner, namely, by double 
wheel gearing and belts, We may finally mention 
that this rag boiling apparatus exhibited at Vienna 
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Rac Evoarme, Constructep py Messrs. SacusenserG Brorntrs, Rosstav-on-Tae-E or. 


seen from the « ngravings, by belts and double wheel 
gear; the driving pulley making between 40 and 
$5 revolutions per minute, which corresponds with 
an average speed of 0.9 revolutions per minute for 
the boiler. ‘The latter is constructed for a pressure 
of four atmospheres. 

After closing the lower aperture, the boiling ap- 
paratus is completely filled with rags, when the 
necessary chemicals are added, and the top cover 
is made steam-tight. Through the stop valve G 
the boiler proper is filled with water to about one- 
third of its height, for which purpose it is turned 
until one of the cocks F F arrives at such a position 
that water is discharged when the required quantity 
has been poured in. After the supply of water has 
been stopped the stop valves H and K, for the 
admission and discharge of steam, are opened, and 
the preliminary heating then commences; at the | 
same time the belt is shifted on to the fixed pulley, | 
and the boiler begins to rotate. As soon as the fiuid 
begins to boil, which can distinctly be heard, the stop 
valve K is shut, when the pressure in the apparatus 
becomes the same as in the steam pipe, According 
to the requirements of the case, the pressure is kept 
up for a time, varying from five to ten hours (for 
straw from one and a half to three hours only), 
when the stop valve H is closed, and after the ap- 
paratus has been kept in rotation for a short time | 
longer, the steam is allowed to escape through the 
valve K, whilst the two cocks F F are opened for | 
the discharge of the muddy fluid. According to 
the quality of the rags and the paper to be mann- | 
factured, a washing of the boiled mass takes place | 
for a shorter or longer time, by admitting clean | 





| approaching completion. 


| bridge will 
| buildin 


by Messrs. Decker Brothers and Co., of Cannstadt, 
showed excellent workmanship, and that the firm 
manufactures these boilers in four different sizes, 
namely, for 10 to 12 ewt., J5 to 18 ewt., 20 to 
91 ewt., and 25 to 30 ewt. of rags: or for 5 to 
6 ewt., 8 to 9 ewt., 10 to 12 ewt., and 12 to 15 ewt. 
of straw. 


ImMPRovEMENT OF MontRreaL.-—A loan of 5,000,000 dols. 
is contemplated at Montreal. The object of this loan, for 
which legislative authority is still required, is to impr 
the water works, the city drainage, and the streets. 





Iron Makino tw Beto1um.—The quantity of iron made in 
the Charleroi district in 1842 was 20,000 tons. In 1852 the 
corresponding total was 57,526 tons; in 1862 it bad grown 
to 112,200 tons; and in 1872 it was estimated at 250,000 
tons. Matters seem, however, to bave been rather overdone 
of late. 


Great American Berpaes.—A railroad bridge, intended 
to cross the Missouri river at Louisiana, Mo., is rapidly 
There are nine spans, varying 
from 160 ft. to 260 ft. in width, The draw is 444 ft. in 
width. The piers are all of solid masonry, which rests on 
piles driven very near each other, and then sawn off and « 
heavy timber foundation bolted to the piles. The pivot pier 
is the largest on the river, rests on 200 piles, and contains 
1200 cubic yards of solid stone. The total length of the 
be 2052 ft. The Keystone Bridge Company are 
the seven short spans; the Kellogg Bridge Com- 
pony the two long and draw spans; and Mesers. Reynolds, 
Saulpaugh, aod Co., the foundations and approaches. The 
Cincinnati Iron Bridge Works have contracted to build a 


| Whipple truss bridge at Elmira, New York, 800 ft. long, for 


80,000 dols.; am iron bridge at Stockport, New York; a 


| single 363 ft. span steel wire suspension bridge at Franklin, 


Ohio, to cost 44,000 dols.; two iron bridges at Fiebkill, New 
York; and one of iron at Bennington, New York. 
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THE IRON MANUFACTURE AT THE 
VIENNA EXHIBITION.—No. VIII 

We now come to the Austrian department, and 
aa the exhibition of welded iron in it was by far t! 
most complete in the whole Exhibition, while on the 
other hand, the Austrian iron industry is not only 
interesting in iteelf, on a mt of the very ex e] 
tional conditions of mangfacture prevailing in that 
country, but moreover is of great importanc 
sh iron manufacturers on account of the 





+} 








relations between the two nations, we rT 
to deal somewhat fally with the characteris 
irot lustry in Austria, and the prospects of im- 


provement anticipated by many of the leading 
authorities in the Austro-Hungarian Empire. 
Austria has been generally term< i. by some f 


it habitanta of rank and knowledge, an “ iron | 
country,” that ia to say, a country where the iron 
manufacture with all ita branches is not only the 


ruling lustry of .the land, but also its principal 
and most natural source of wealth and international 
commercial transactions, We shall not deny the 
correctness of the statement as applied to certain 
parts of Austria at the present moment; but in dis- 


cussing the question critically, we can hardly 
agree that the term of “ iron country” can be ap- 
I 1 in the full sense of the words to Austria in 


general, or to most of its parts for the future Ir 


fact we find that the difficulties arising from th« 
unlucky distribution of fuel, ores, and places fo 
consumption, are increasing from day to day as far 
as the production of large quantities of welded or 
malleable iron is concerned. 

Referring first to the materials required for tl 
manufacture of welded iron, we find that the pu 
ng works have to contend with two very great 


d ulties, namely, first, the want of the necessary 


| iron, which in scarcely any instance is man 
factured in sufficient quantities on the spot wher 
t puddling operations are carried on, either 
f the want of ores or fuel; and secondly, tl 
wa f proper fuel. ‘The ore deposits in th 


neighbourhood of which the pig iron is manu 
ired, being generally very far from the places 


where eap and ue d coal can be obtai: 1. 
the puddiling and refinery works have no other 
cha ban t ¢ distant from either the iron or coa 
dist 4, ortot near i ther the one nor tl r 
his singularly complicates the great question of im 
Pp’ og the manufacture of large masses of refines 
material, and at the same time has created an impres 
giOn In Borne arters that there exists a great want 
of ] r iro! over the whole country The ‘ nstri 


t of many Diast furnaces of very large dimensions 
has lately been the consequence, as for instan« 

blast furnaces of the Innerberger Com :pany, at 
7 constructed upon the Buttgenbacl 
system, for a production of 50 to 60 tons a day 





| 


|former article, and in Austria this branch of the 


ea a blast farnace of similar dimensions at 
(strau, in Silesiay and two others according to} 
S pattern, at Treienitz and at Wittkowitz. 
On also in course of construction at Rakye: 
Bohemia, and we believe half a dozen more 





w, the property of Dr. Stroussberg. 

But if we follow the returns of the Imperial Offic 
for the four years, 1868-71, we find that the impor 
tation of pig iron, of castings, and malleable iron 
(welded and cast) increased in the following pr 


% 

- 

1568 1869. 18 1871 2 

tons. tons. tons tons. | -s 

I g iron broken it 
astings, &e./ 131,351 154,614) 160,919) 193,650 > 
Ca in - 
era 97 +; 650 +R 9.40 
Malicat irot S 
and steel 77,500 15 )} 151,150! 139,898| | € 
lf we bear in mind that nearly three tonsof pigs are 


wanted to produce two tons of wro at omar ts steel 
articles, and that large quantities of mill bars ha 


I ported under the head of pig iron, the d luty 
I y same; it will be found that the increase in 
the import of pig iron is by far leas in proportion than 
that of malleable iron, which tends to show that 


} 

Austria is far leas in want of blast furnaces than of 
refinery works capable of sustaining 
If this is really the case, and 


all facts m to prove it, then the construction of |} | 


so many blast furnaces without the ce rresponding 
erection of finery works able to compete with 


other parts of the country, but have no influence 
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Germany ugiand, at least fo Austrian 

market, ms ntirely false no doses ifror poner 

loss with these biast furnaces will be ine vitable. 
Now the exhibiti aw welded iron material in the 


‘ 
(ustrian department showed that there seems to be 


ry little chance for iron works manufacturing 
welded iron products of inferior quality, such a 

ila, &e., to be able to compete with English or | 
(,erman Works, exce pt when there is an extra de- 
man¢ d for such articles, as was the case during the 


past two years, when no English or German firm 
eould take large orders for Austria, being them- 
selves overwhelmed with work. Indeed, according 

what has transpired of the experience of the 
possessors, the two largest refining works in Austria 
and Hungary are yielding very unsatisfactory = 
sults, and even other works on a smaller scale, and 
far nearer to the centres of the pig iron manufac- 
ture, are said to be in no less disagreeable positions. 

Of course it must be well understood that all 
that we have just said refers to the manufacture of 
large masses of an average or inferior quality at low 


| prices: the manufacture of high-class products on } 


the other hand is always limited, as we stated in a 





n trade will maintain ite well-known position if 
the proprietors of the works devoted to it do not 
want to join the great run after the first principle 
of large production of inferior quality, which we 
fear many of them would like todo, 

here exist at present three gr centres for the 
ron manufacture in Austria, viz., Bohemia, wit 

yield of about 130,000 tons ; Styria and Carinthia, | 
ng about 178,000 tons ; and Upper Hungary, 
with, at least, 100,000 tons of pig iron per year 





Besides these concentrated and compact centres 
e exist two others of less importance and 
compactness, viz.. Moravia and Silesia, with a 
about 33,000 tons, and the Lower| 
stricta with nearly the same produc- 
! Some smaller works are dispersed over some 





upon the general trade combination. “ all these } 
entres there are only those of Bobemia and} 
Silesia which are placed neat abundant coalfields 
The Lower Hungarian district, which also benefits | 
from the neighbourhood of large coaltields, dox t | 
to consideration, as being much too far off 
fr the present centres of consumption, while mor 
é the greater proportion of the coal found there 
31 k As for the Upper Hungarian and 
Styrian districts, the two principle ones, as far as the 
quality and q antity of ores al ymcer 1, are a 
long way removed from any coalfield w y of con- | 
sideration 


rhis being the state of the case, the refinery works 
must necessarily pay large sums for the transport 
either of the pig iron or the coal; and, moreover, as 
coaltields of Austria are nearly all situated 

on the frontiers of the country (on th f} 


the larg: 











Bohemia, near Saxony, on the frontier ia, 
j} near Prussia, on the frontier of Transylvania, near 
Roumania, and in the southern a of Hungary 
ata great distance from any market pl: it follows 
of necessity that the puddling works, rail ‘and plate- | 


contains a large percentage o 


] + 


nills, as well as the steel manufacturing works 
will always, under all circumstances, have to con- 
tend with heavy freights. 

The only centre where this is not the cz 
ilready stated, in the Bohemian dis 

re the ores are not abundant, and their quality is 
doubtful, while the coal as well is very impure, and 
ashes. The Silesian 





18, as 





we have 


f 
|} centre isin possession of excellent coal, but the ores | 


Upper Hungary, ~ be 


must be transported from 


listance of about 150 miles. 


Under such circumstances it 
for the Austrian ironmasters to foreign com- 
petition f we therefore 
believe that Austria, however rich in ores and 
fuel it may be, will, for a long period at least, 
remain an open market for English manufacturers 
The manufacture of welded iron in Bohemia was | 


» very difficult 





ra iong time to com« 


| up till 1865 carried on mostly in forge fires of dif- 


ferent constructions, but at present hardly any of 
the works have been able to resist the introduction 

dling furnaces. In Styria there are now about 
100 forge fires at work, on account of the high 
juality of the product gained, and there the trans- | 
formation into puddle furnaces will not be as quick | 
as in those parts of the country where only inferior | 
res are found. In Bohemia, at Liditzau, in the year 
$43, and in Styria, at St. Stefan, 25 years ago y rials | 
t vcture wrought iron directly | 
from the ores, but a economical results were not 








jand resistance to bending strains: but it is a well- 


| from the Silesian and Upper Silesian ba 


= — = aw 
|encouraging, and this system was entirely aban- 
doned. Mr. Siemens’ process will be of the greatest 
value in the Styrian and Carinthian districts, as well 





}as in those of Upper Hungary, where fuel is very 


scarce, and no coking coal can be obtained. 

All the iron manufactured in B ohemia is, as a 
necessity, of a fibrous texture, arising from the in- 
ferior quality of the raw materials. In Styria we 
find all welded bar iron to be granular, it not being 
necessary to make it fibrous for the sake of tenacity 

! 
known fact that owing to its purity and granular 
structure, out of which great compactness arises, 


| the Styrian as well as the Carinthian iron has a 


greater resistance against bending when cold than 
the less pure but fibrous Bohemian bar iron. On 


| the other hand, Styrian iron is well known for it 


welding properties, which are unsurpassed by any 
other material, while Bohemian iron must be treated 
with the greatest care when hot. We also found in 
the exhibition of Styrian iron manufacturers that all 
wire manufacturers use iron of exquisite granula 
texture, as no fibrous iron would stand the test of 
being drawn out cold 

The Bohemian pud 


iling furnaces, using slack coal 








following results in the manufactur: 
mill bars, slack coal being used 


In Single Pud- In D 








dling Furnaces. Furnaces> 
Pig metal charged per 100 Ib 
| millbars ... ton 114 Ib. 114 lb 
| Coal slack used per 100 Ib 
| mill bars 135 ., 95 Ih. 
Yield per week ove ose 13} tons 20 tons 


In manufacturing puddled steel the mat 
used per 100 Ib. mill ot and in a single pudd 
furnace are as follows: 





Pig metal al ose eee one 1164 
Coal sla B cas . eee ld 
Yield 
At the int Moravia 
wher 1 used int 
pud | atisl ry 
Lisl ] to ». of 
‘ 4) bib. ot mi i 
At ust 112 1b I 
ana I ik DATS 
In Styria a great variety of puddling ‘ 





| have been introduced, as the absence of good coal 


necessitated the use of brown coal or peat. For 
the use of the latter material, especially ! 


| found at many places in the Alps, Siemens regene- 


rating furnaces have been introduced with su 
At the works of Neuberg, in Styria, wher: 


furnaces are in use, 11) 4 1b. of Styrian pig iron, and 


i19 lb. of brown coal, will yield 100 lb. of mill bars, 
but only six charges, of about 900 lb. each, ar 
made per twelve hours 





In general, however, in producing mil] bars out of 
the common Styrian puddle pigs, a single puddling 
furnace, with three workmen and a boy, will pre 
duce, within twelve hours, eleven charges of from 
500 lb. to 6001b. each of puddle wear the first 


quality, and will use about 3 tons ll ewt. of g ! 
brown coal; the loss of iron will be about 5 per cent 
But at some works, where an inferior quality is aimed 
at, from eeetee to thirteen charges of 600 1b. each 

ill be mad 

The puddle balls are usually rolled out to bar 
iron without piling, and the reheating furnaces w 
yield, within twelve hours, from 44 tons to §} tor 
of bar iron, with a loss of from 15 to 17 per cent 
and a consumption of about 44 tons of brown coa 

When using the inferior quality of coal found in 
Styria, in several places the results are the follow- 
ing: A furnace will yield, within twelve hours, and 
with three workmen, when puddled steel is pro- 
duced, from eight to nine charges of from 100 Ib. to 
150 1b. each, with a loss of 7 per cent., and a: 
sumption of from 230 1b. to 2501b. of inferior coal 
per 100 lb. of puddied steel. Whereas, in producing 


|iron only, eleven charges, of 500 Ib. each, will be 


made, and 106 lb. of pigs, and from 220 Ib. to 230 Ib. 
of coal, will be necessary per 100 1b. of puddl 

When peat is used in Siemens puddling — 
these will give. within twelve hours, from nine to 
ten charges of 400 lb. each, with a loss of 5 per 
cent., and a consumption of 16 cubic feet of air- 
dried peat, while the quantity of peat necessary in 
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ordinary puddling furnaces is as much as 24 cubic 
feet per 100 Ib. of puddle bars. 

The principal objects of the wrought iron and 
puddled steel manufacture in Styria are axles, plates 
for boilers and other purposes, sheet iron, wire, bar 
iron, forged articles, &c.; but wrought-iron rails, 
too, are manufactured in Carinthia, though not to 
extent. In the last-named country 
is a large production of nails and similar 
articles, as well as of some cemented steel for the 


a very large 


Turkish and Asiatic markets. Bohemia, Silesia, 
and Hungary are the principal countries where 
the more common sorts of wrought and welded 
iron are produced, and, especially, rails are 
rolled in large quantitics by the Prager Eisenin- 


dustrie Gesellschaft, who are the proprietors of the 


Kladme W orks, near Prague, and who have produced 
during late years about 35,000 tons of rails, girder 
iron, bar iron, plates, and forged articles, per year, 


The Wittkowitz Works, which in comparison to 
the other Austrian exhibitors were rather poorly re- 
} nted at the Exhibition, are the property of 
Baron Rothschild, and with the Teschen Works, 
} nging to Archduke Albrecht, are together the 
i] 


yest manufactories of wrought iron and puddled 
teel rails in Austria. These two works are both 
situated in Silesia, close to the large coalfields of 
Ostrau. The exhibition of the Teschen Works was 
a aple iid one, and reflected eve ry credit upon the 
very able manager, Mr. Mayer. 
Wittkowitz has an annual production of about 


20,000 tons of rolled materials, such as rails, axles, 
plates, and bariron. But this sum includes also a 
small quantity of Bessemer steel articles. The 
‘Teschen Works produce only welded materials, 


uch as iron and puddled steel rails, boiler plates, 
sheet iron, angle irons, and all sorts of bar iron. 
The annual iron production is 16,000 tons. 

Besides these works we may name those of Prince 
Furstenberg, at Althitten, near Pilsen; of Baron 
Klein, at Stephenau and Zaptau ; of Messrs. Bondy, 
at Prague, and the works at Neudeck, with a col- 
lective annual production of 32,000 tons of rails, 
girder irons, and bar iron. 


NOTES FROM SOUTH YORKSHIRE. 
Suerrizieyp, Wednesday. 

and Charles Cammell and Co., 
/ of these two large undertakings 
have each just issued circulars to their shareholders on the 
same subject, but of different import. John Brown and 
Co.'s shareholders are not to have an interim dividend in 
consequence of the peculiar state of the iron trade. The 
firm has a reserve tund of about 100,0007. On the other 
hand, Charles Cammell and Co.’s shareholders will receive 
an interim dividend of 41. per share on January the 6th. It 
will be remembered that the former firm has a dispute with 
the men in its Bessemer department, about 1500 of them 
being out. 

The Trades Union Congreas—This Congress, which will 
be beld here in about a fortnight, promises to be of more 
than average itmportance. Amongst other gentlemen who 
¥ e present will be Mr. Mandella, M.P.; Mr. Plimsoll, 
M.P.; Mr. Frederick Harrison, Mr. Henry Crompton, and 
two representatives from the newly-formed Continental 
International League. It is understood that the Congress 
will be made the occasion of a declaration of the Trades 
Unions’ policy with respect to the recently-formed National 
Federation of Employers. 

A Fall in the Price of Fuel.—Some of the colliery owners 
in this district have intimated that a fall of about 1s. per ton 
in the price of slack coal will take place op January the Ist. 
The Sheffield United Gas Light Company have issued a 
cireular to their customers, stating that on and after the 
date just named the price of their gas coke will be reduced 
to 208. per ton; breeze coke, 17s. 6d.; and soft washed coke, 
ive. Gd., at their works. So far, no notice would appear to 
have been given of any drop in the prices of house coal and 
intry coke, but it is evident, from the dull demand, 
large stocks at many collieries, that atno distant 
a reduction must take place. 


John Brown and Co., 


Sheffiield.—The directors 


rth ¢ 


sual Production of Bessemer Steel'in a Given Time. 
On the day preceding Christmas Eve, Mr. Duffield, 
manager of the Bessemer department of Messrs. Wilson and 
Cammell’s works, achieved what may be deemed an un- 
paralleled feat in the output of Bessemer steel. On that day 
—during 24 hours—46 “ blow were obtained from two 
cupolas only, the total weight of steel so turned out being 
I y nearly 270 tons. The average of 24 hours’ work is 
about | blows 


New Railway Projects.—It is in contemplation to con- 
struct a line from Huddersfield to Elland, a distance of four 
the Midland projects a line from Swinton, in this 
district, to the North-Eastern line near Knottingley, a dis- 
tance of 16 miles; the same company seeks to construct a 
railway from Huddersfield to Halifax and Bradford, a total 
length of 15 miles. 





Toles; 


Omuxtnvses ry Parts.—-The Paris Omnibus Company had 
established to December lfth lest year an increase of 20,8531. 
in its receipts, as compared with the corresponding period of 
1872 





AMERICAN LIGHTHOUSES. 

A snort time since (vide page 296 of our last volume), 
we illustrated two types of recent American lighthouses, 
and we now give on page 5 views of two others, both 
connected with the lighting of the great lakes. The first of 
these, namely, that erected on the shores of Lake Erie at 
Cleveland, Ohio, requires no special description; but we 
illustrate it merely on account of its architectural features. 
The other lighthouse, namely, that at Spectacle Reef, Lake 
Huron, is of special interest on account of the mode adopted 
in establishing the foundations. We are indebted to the 
last received report of the Lighthouse Board of the United 
States for the following interesting account of the opera- 
tions : 

At the date of the last annual report (July 1, 1871), the 
crib 92 ft. square, with a central opening of 45 {t. square to 
receive the cofferdam which was to form the pier of protec- 
tion, as well as @ landing place for materials during the 
building of the lighthouse, was in course of construction at 
Scammon's Harbour. The original intention was to put the 
crib in position in four sections, but upon further considera- 
tion it was decided to attempt placing it as a whole upon the 
reef, which was successfully accomplished, as is Tetailed 
hereafter. 

In order to get accurate soundings to guide in shaping the 
bottom of the crib, and to fix with a degree of certainty the 
position of these soundings and that to be occupied by the 
crib, the following method was pursued: Four temporary 
cribs, each 15 ft. e 26 ft.,.of round timber, were placed in 
from 8 ft. to 10 ft. of water, in a line corresponding with the 
pro eastern face of the pier of protection, and filled to 
the level of the water with ballast stone. These four cribs 
were then decked over and connected together. Upon the 
pier thus formed about seventy cords of ballast stone were 
placed, ready at the proper time to be thrown into the crib 
torming the pier of protection, The lower two complete 
courses of the pier of protection, having been fastened to- 
gether by screw bolts, Sonieg a raft, constituting a ground 
plan of the pier of ion, were then towed from the harbour 
where they were framed to the reef. and moored directly over 
the position to be occupied by the finished pier. Its position 
was marked upon the temporary pier referred to above, and 
soundings taken at intervals of 2 ft. along each timber in the 
raft, thus obtaining accurate contours of the surface of the 
reef within the limits of these timbers. The raft was then 
towed back to the harbour, hauled out upon ways, and by 
means of wedges of timber the bottom was made to conform 
to the surface of the reef. The raft, now become the bottom 
of the pier of protection, was then launched, and additional 
courses of timber built upon it, until its draught of water was 
just sufficient to permit its being floated into position on the 
reef, at which time it was estimated that the top of the pier 
would be 1 ft. out of water. 

The depth of water on the reef at the points to be occupied 
by the four corners of the pier of protection was found to be 
as follows: At north-east corner, 10 ft. 6 in.; at north-west 
corner, 13 ft.; at south-west corner, 14ft. 6 in. ; and at south- 
east corner, 9 ft. 6in.; the position to be occupied by the 
pier of protection having been so chosen that the sides would 
correspond to the cardinal points of the compass. Mean- 
while five barges at the harbour had been loaded with 
ballast stone, making, together with those on the temporary 
pier at the reef, 290 cérds (about 1800 tons) at command, 
with which to load the pier of protection and eccure it to 
the reef as soon as it should be placed in position. 

On the evening of the 18th of July, 1871, everything 
being in readiness, and the wind, which had been blowing 
freshly from the north-west for three days previously, having 
somewhat moderated, at 8 p.m. the tugs Champion (screw 
propeller) and Magnet (side whee!) took hold of the immense 
crib and started to tow it to the reef, 15 miles distant, 
followed by the Warrington (screw propeller), having in tow 
the schooner Belle (the two having on board a working force 
of 140 men), the tug Stranger (screw propeller) with barges 
Ritchie and Emerald, and the tug Hand with two scows of 
the Lighthouse Establishment. The barge Table Rock, with 
fifty corde of stone on board, was left in reserve at the 
harbour. The construction scow, with tools, &c.,fon board, 
was towed with the crib. At 2 a.m. next morning, six hours 
after starting, the fleet hove to off the reef awaiting daylight 
and the abatement of the wind, which had again freshened 
up. At 64a.m., it having moderated, the pier, with con- 
siderable difficulty, was placed in position, and after being 
secured to the temporary pier and the moorings previously 
set for the purpose, all hands went to work throwing the 
ballast stone into the compartments, and by 4 p.m. succeeded 
in getting into it about 200 cords (1200 tons). By this time 
the wind was blowing freshly and the sea running so high 
as to make it necessary to stop work for the time, but early 
next morning all the reserve stone was put into the com- 
partments. 

The tugs Magnet and Stranger were discharged as soon 
as the pier was in position, but for fear of accident the 
Champion (a steamer of great power) was reteined until al] 
the stone was in place, when she was discharged, and started 
for Detroit with the barges Ritchie and Emerald in tow. 
The Table Rock was retained in service until the 30th July, 
when she was dispensed with. After the pier was in position 
the schooner Belle was moored on the reef to serve as 
quarters for the working force, which proceeded to build 
up the pier to the required height above water (12 ft.). 
The Warrington having gone to Detroit to receive a new 
boiler, the tag Hand was retained to tow the scows carrying 
the ballast stone used in completing the filling of the com- 
partments, until the return of the Warrington on the 12th 
of September, when she, too, was discharged. By this time 
the pier had been built up to its full height, and by the 20th 
of September quarters for the workmen had been — 
upon it, which were at once occupied, and the Belle re- 
turned to the harbour. By means of a submarine diver the 
bed rock within the opening of the pier was then cleared off, 


and the work of constructing the cofferdam was taken in 
hand. The cofferdam itself consisted of a hollow cylinder, 
41 ft. in diameter, composed of wooden staves, each 4 in. by 
Sin. and 15 ft. long. The eylinder was braced and trussed 
internally, and hooped with iron externally, so as to give it 
the requisite strength. It was put at the surface 
of the water, and when complete was lowered into position 
on the bed rock by means of iron screws. As soon as it 
rested on the rock (which was : in contour), 
each stave was driven down so ly as it would 
admit, and a diver filled ali open ’ 
and the rock with Portland cement. 

of oakum was then pressed close dowa 
between the cofferdam and rock, and © 
rope made of hay. The pumping 














wing mean- 


while been placed in readiness, the was pumped 
dry, and on the same day (14th © @ force of stone- 
cutters deseended to the hottom and the work 


of levelling off the bed rock, and preparing it to receive the 
first course of masonry. ‘The bed rock was found to consist 
of dolomitic limestone (confirming the examinations), 
highest on the western side toward the deepest water), and 
sloping gradually toward the eastern. In order to make 
a level bed for the first course of » it was necessary 
to cut down about 2 ft. on the hi side, involving a large 
amount of hard labour, rendered more difficult by the water 
forcing its way up through seams in the rock. But the 
work was finally accomplis the bed being as carefully cut 
and levelled as any of the courses of masonry. The first 
course of masonry was then set, completing it on the 2/th 
of October. While setting this course much trouble was 
caused by the water, already referred to as forcing its way 
up through seams ig the rock, which attacked the mortar 
bed. For this reason water was let into the dam every 
evening (and pumped out next morning) to give the mortar 
time to harden during the night. This mortar was com- 
posed of equal parts of Portland cement and screened 
siliceous sand. Specimens of it obtained the following 
spring, after rane in place under water for seven months, 
were quite as hard or harder than either the bed rock or the 
stone used in building the tower. 

The weather having now become very boisterous, with 
frequent snow squalls, often interrupting the work, and 
the setting of any additional stone requiring the removal of 
a portion of the most important of the interior braces of the 
cofferdam, it was deemed prudent to close the work for the 
season. This, too, would give ample time for the hardening 
ot the mortar used in bedding the-stone, and in the concrete 
used for filling cavities in the bed rock, as well as the space 
between the outside of the first course and the cofferdam 
(which was solidly filled with concrete to the top of the first 
course). Therefore the cofferdam was allowed to fill with 
water, the process being hastened by boring holes through 
it to admit the water, and it was secured to prevent its 
being lifted by the ice during the winter. The machinery 
was laid up, and on the last of October all the working force, 
except two men, were removed. These two men were left to 
attend to the fourth order light, which had been established 
on top of the men’s quarters, and the fog signal, consisting 
of a whistle attached to one of the steam boilers. At the close 
of navigation they were taken off the pier by the lighthouse 
tender Haze. 

The degree of success of this novel cofferdam may be in- 
ferred from the fact that although prepared with pumps of 
an aggregate capacity of 5000 gallons per minute, not more 
than a capacity of 700 gallons was used, except when empty- 
ing the cofferdam, and then only to expedite the work. 
Once emptied, a small rtion of this capacity was ample 
to keep the cofferdam free from water; and this at a depth 
of 12 it. of water, on rock, at a distance of nearly 11 miles 
from the nearest land. Every person connected with the 
work may well feel a just pride in its success. All the 
stone which had been delivered at the harbour, consisting 
of the first five courses (each course 2 ft. thick), haviug 
been cut by this time, the work was also closed. 

The season © a month in 1872 than in 1871, 
consequently work was not resumed at the harbour until 
the 5rd of May, and upon the reef on the 20th of the same 
month, On the 13th of May the ice in the cofferdam was 
still a compact mass, of some feet in thickness. Masses of 
ice still lay on top of the pier itself. As soon as any- 
thing could be done, the ice still remaining was cleared out 
of the cofferdam, the machinery put in order, the braces 
removed from the interior of the cofferdam, and the work of 
setting additional courses begun. This has continued with- 
out interruption to the _ time, when the masonry is 
well above the water, and going on at such a rate that one 
entire course is set, drilled, and bolted complete every three 
days. If this continues, the tower will have reached a height 
of at least 40 ft. above the lake level before the close of the 
season. 

It is greatly to be regretted that in a work of such difficulty 
and importance it was not found practicable to use granite. 
The first contractor to furnish stone agreed to supply granite 
from a quarry at Duluth, Minnesota. After a trifling effort to 
quarry the stone, he utterly failed, and he abandoned the con- 
tract. It was then so late in the season that the engineer was 
compelled either to stop operations or to into the open 
market and purchase such stone as he could get. The best 
available was the Marblehead limestone frum the vicinity of 
Sandusky, Ohio, and this was used. In February, 1572, 
proposals for the remaining stone were received, and of these 
the granite offered was at such a price as to exclude it, and 
no other suitable stone except the Marblehead limestone 
being offered, he was again driven to use it. 

We may add that it was expected that the entire work 
would be completed last season ; but we bave not yet heard 
whether this was successfully accomplished, 








As Amenicas TusyEL.—lIt is pr to excavate a 
tunnel, 4000 ft. long, through King’s Mountain, Kentucky, 
for railroad purposes. 
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PULLEYS ON SHAFTING 


w a very neat contrivance for fixing 
Mr. Henry 
ugh, Peterborough County, Ontari 
simple that but a very brief explana 


which bas been designed bs 


ry As will be seen from Figs. 2 and 


is so shaped as to receive a pin be 





. 


ped that on an attempt bei 


lley in one direction, the shaft is 


the pulley and shaft thus made t 





pulley is required to drive in either 


came are used 


# the same arrangement as applied t: 


in this case, of course. two came 


ricg4 





s mode of attaching pulleys and coup 


for particulars and illustrations of which we are in 


Ame P is evidently one possess 


es, and it appears to us to be worthy of | 
informed that trials by a brake applied 
ixed have shown that the latter is firmly 


time the shaft is not injured. The 
venient one where pulleys have to 
we understand that it is in su 


parts of Canada 


ED STEAM HAMMER. 

had occasion te refer in a former 

hammers exhibited at Vienna by 
ann and ¢ , of Witten-on-the 
we then stated that one of these 


wcting one with a single standard 


ration of this hammer, which is/ 
its construction and management, 
ed f forging uniform pieces 
sword blades, round, equare, 
& Like the one formerly de- 
t a } block, which is used as | 


f the steam is effected by 
rked bw a hand lewer. as shown in 


the steam chest the steam passes | 


) the top part of the standard, and 
with the top and bottom f th 
t into the piston rod and piston 
steam passes through 
part of the piston rod, and from 





| whilst the cylinder has a diameter of 10} in. 
| when worked with steam at a pres 
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|of cast steel, and forms, with th: 


anvil and bedplate is 44 tons; without the latter 2 tons 3 
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ler the piston 
1 


latter is at the top of its stroke a port cut into the piston 


thence into the cylinder wu 


mmunicates with a port in the intermediate flange at the | this class of hammer. 


top of the frame, and the steam passes to the back of the standard 


piston. Of course the piston is of such length that this 


| port will not be open when the piston has reached the 


lowest point. For such an arrangement the stroke must 
be a constant one, and in the present case it is 74 in., 
The weight 
of the hammer is 4 cwt., and the average number of blows, 
of three atmospheres, 
is 360 per minute rhe pistor Lf n. diameter, is made Americ 
’ ston, one piece, whilst 
the bead is fixed to it by meat f cotter 

The greatest height of pic which can be forged 
is 44 in rt bottom of the frame 
is 3 ft. square, and its total height to the flanges of the 
ylinder is 5ft. 6in l 


under this hammer 





the total weight of hammer with 
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ewt. We hope to lay before our readers before long de 
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CONSTRUCTED BY MESSRS. G. BRINKMANN AND CO., ENGINEERS, WITTEN-ON-THE-RUHR 
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eight months. 
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When the | tailed engravings of the arrangement for the 
the steam adopted by Messrs. G. Brinkmann and ¢ 
Like the double-actin 


described formerly, 


shown at work at Vienna, and was found to act well. 


Tue Faexca Inow Trape.—A want of orders is beginning 
to be experienced by the French iron trade 
merchants’ iron ranges between 10/. 8s, and 10/. 16s. per ton. 








—Life-rafts have been in use by the 
American Steamship Company, of Philadelphia, for the past 
The line of steamers just mentioned carries a 
sutlicient number of rafts to save the whole of the crew and 
passengers upon any sudden emergency 
under the davits on each side of the deck of a steamer, and 
two men can launch them into the sea. 
human freight can make them sink; they ride buoyantly 
upon the waves, and ropes are left floating from the sides by 
which half drowning men can support themselves. 


No mere weight of 
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AGRICULTURAL IMPLEMENTS AT THE 
VIENNA EXHIBITION.—No. X. 
IMPLEMENTS OF TILLAGE.—( Continued.) 

WE now come toa consideration of a number of 
miscellaneous implements of tillage, which it will be 
convenient to take collectively, although their 
functions are not dependent or consequent upon 
each other. These are the horse rollers, crushers, 
harrows, and hoes, of which not a large number were 
exhibited at Vienna, and nearly all of which were 
either by English makers, or copies from English 
patterns. With these implements it is not the same 
as with the ploughs, most of them being of com- 

aratively modern date, and of English origin. 
t was, therefore, only natural to find repetitions 
on every side amongst the German, Austrian, and 
Hungarian exhibitors. 

We have to commence with these implements, as 
with the ploughs, at the stand of Messrs. Ransomes, 
Sims, and Head, there being none in the first part 
of the Western Agricultural Hall. This firm only 
exhibited one barrow, of their regular pattern, shown 
in Figs. 35 and 36. Its peculiarity lies in the fact 





. i - atin 

that it is made flexible, so that the tines adapt them- 
selves to any irregularities of the ground. The 
harrow consists of three parts, the transverse bar, 
the zig-zag bar bent over at the end to form the 
tine, and the cast-iron clip, which keeps the parts 
together. ‘The tines are steel-pointed, and any one 
can be taken out with the utmost ease in case of 
breakage. 

Messrs. J. and F. Howard, of Bedford, had a very 
small show of tillage implements, except ploughs. 
They had only a number of harrows of different 
kinds and sizes, some of which are made partly 
flexible, by jointing the rigid bars at intervals with 
a loop and quadrant, in the latter of which there 
are three or four holes, through which, as well as 
through a hole in the loop, a pin passes, and makes 
the joint. The front teeth of the larger of these 
harrows are straight and pointed, the following rows 
have broad, curved, and sharp tines. 

Fig. 36a shows anothér form of harrow exhibited 





by the same firm. The tines here form part of a 
series of small three-armed frames linked together 
by rings 

All of Messrs. Howard’s harrows have been freely 
copied by the foreign makers. 

Messrs. E. Page and Co., of Victoria Lron Works, 
Bedford, showed one or two rigid harrows, with the 
peculiar attachment of tines shown in Fig. 37. 
From this sketch it will be seen that at each inter- 
section of the iron frame bars, there is introduced a 
cast-iron bleck, notched on to the lower bar, and 
with a lug extending, so as to form a distance piece 
between the bars of the frame. Through this lug, 
as well as through the bars, a bolt passes, securing 
the whole together. The tine enters the square 


easily and quickly repaired. 





We now come to the stand of Messrs. Coleman 
and Morton, of Chelmsford, and may first notice 
an implement shown in Fig. 38, and which has no 


proper classification. It is a potato digger, and 
certainly has the merit of ingenuity, but is not said 
to work well—at all events it is a comparatively 
new implement in this country. It consists of a 
wrought-iron frame, something like that of a plough, 
and has, in fact, attached to it a share, with broad 
double mould boards, Behind them are two other 
mould boards formed with curves, the reverse way of 
those in front. Running on bearings attached to the 
frame is a large wheel, having around its periphery 
a number of fingers arranged as shown in the draw- 
ing. There are stilts to the implement, and in 
front, instead of a fore carriage, two wheels movin 
vertically through the slides in the brackets bol 

to the frame. The cngles of the rear mould boards 
can be adjusted, as shown in the engraving, by 
means of the nuts which hold them to the slotted 
ends of the brackets depending from the frame. 

The action of the implement is as follows: The 
share is run through the row of potatoes, and 





opening in the bracket, and is held fast by a key. 





it will be seen that this arrangement is a very 
simple one, and it has the advantage of being 





throws up roots and earth together, projecting them | 





against the rear mould boards, which throw them 
back again between the fingers on the wheel. 
This, in revolving, clears the toes the 
earth, and drops them in a continuous row behind 


| the machine as the latter advances. 


The speciality of Mesars. Coleman and Morton’s 
exhibits was, however, their cultivator, employed to 
clear out weeds, instead of a second ploughing in 
spring, &c., for which they are well known, and 
which several foreign makers exhibiting have done 
them the honour to copy. This implement is shown 
in Fig. 39, and was the largest size exhibited by the 


| makers, who showed also two other implements, one 


| with five, the other with seven tines. 











It has a wrought-iron frame, and runs on three 
wheels, the trailing pair being mounted on vertical 
bars, sliding in brackets outside the frames, and 
these wheels can be raised or lowered by means 
of two levers worked in a segment plate, as shown. 
The main axle of the implement is carried in bear- 
ings on each side of the frame; on this axle are a 
number of cranks with levers pinned to them, the 
= ends of which engage in the looped heads 
of the tine rods. In the centre of the implement is 
a quadrant, and working against it is a main lever 
attached to the axle. By throwing over this lever 


FIC.386 


the tines are all raised simultaneously, and any de- 
sired position is maintained by locking the lever in 
place with a pin through the holes in the 

uadrant. It is to be noticed that the tines do not 
orm a part of the rods, but can be removed, 
and others of any desired shape substituted. The 
implement is in all respects well made. 

e horse hoe exhibited by Messrs. R. Hornsby 
and Sons, of Grantham, was perhaps the best imple- 
ment of its kind to be found in the Exhibition, 
although it embodies no special novelty of detail 
claimed by the makers, it being on the Priest and 
Woolnough model. It is a ten-tined implement, 
carried on a pair of wheels mounted on a cranked 
shaft, in the centre of which is a toothed wheel 
gearing into a worm. ‘This worm is actuated by a 
short hand lever at the back of the implement, and 
is employed to raise or lower the hoe by altering the 
position of the crank. The hoe frame is hung to 
the main frame of the implement in front by a pair 
of rods, each having at the upper end a small roller 
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placed to run freely on a bar underneath the main 
frame. The ends of the bar are turned round at 


right angles, and passed through the frame, wher 
they are secured by nuts. Fig 
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nt At the back the hoe frame is « 


ranygem 
The chain rises from 


two chains, one at each end 


the hoe frame, and passes over a small roller running 
in a bracket bolted to the main frame, and thence 
to a quadrant, fixe 1 to a shaft above, the end of the 
chain being atta hed to an eye at th back of th 
quadrant. Fig. 41 i a sketch of the detail. By 
raising a lever at one side, which may be locked at 
any desired point, the whole of the hoe fra 


ne may 


be tilted, altering the pitch of the tines. Toi 
a finger is fastened to the quad 


be secured 


revuiarity of wor, 


rant shaft by a set screw, and this may 
i ny} thor » that if the hoe frame is ti l 
} i the point desired, the finge mes in cont 
with t frame of the implement, and prevent 
further mov nt The tines are mounted La 
» of } ntal bars fastened « h by a hinged 
joint to the front bar of the hoe frame, and merely 
r ! me real bal the ends of these bar “are 
weighted so that the tine may always come down 
to place again if it is forced up by any obstacle on 
ti ut nd The steering gear remains to bh 
mentioned It consists of a long lever turning 
u 1 pin in the main frame; the back end of this 
lever formes the steering handle, and the front end 


« in the central loop of a jointed bar attached 


engag 
to the corners of the front of the hoe frame. As 
the latter is carried by the chains behind, and on 
the rollere in front, the steering is very easy and 








American Agricultural Hall Messrs. Deeve 


In the 
und Co... of Moline. Ilinois, showed their so-called 
Advance” hoe, a well-finished implement, with 
eight broad tines arranged in two groups, each 


inounted in a sub-frame, hinged to the forward part 
of the main frame, and connected with handles at 
the back These handles rest on a cross bar of the 
inal fran ° and are € asily move d to and fro by the 


man in charge, who is thus enabled to steer the 
mplement perfectly. The inner side of each group 


f tines is protected by a shield to prevent injury 
to the leaves of plants, between the rows of which 


wement ] L48¢8, 


the imy 


’ 

We may mention here a detail in this same hall 
umongst the very few implements exhibited. It is 
the mode of forming the blades of cultivators 
ulopted by the Remington Company, of Ilion, New 
York, and is shown in Fig. 42. The tine is bent up 
out of a flat plate, and the end is partly cut 
away, and the rest turned round into a tube, at the 
end of which a screw thread is cut for the fastening 
nut. A washer, not shown in the sketch, fits over 
the open heel of the tine, and has four small lugs 
ast on one side of it, between cach pair of which 


’ 
stee 


4) shows the ar- 


| new furnace. 
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| one blade of the heel goes, whilst in front there isa | tons of shale on hand, quite sufficient to keep the works 
] lug to enter the wood of the imple- going for about four months. When oil was selling at 1s. 4d. 
t, 3 keep the whole in place | per gallon, the cost of getting the shale was only about 
4 . eer ik ; ‘I : ve -eohened = : Nishwitz’s | 2° half what it is just now, when the selling price of oil is 

very ingenious implement, Known as NishWitz 6 | shout 11}d. or 1s. per gallon. Engine-keepers’ wages bave 


small central 


oer 


pulverising harrow, was ¢ xhibited by the New York | also advanced from about 8s. 8d. to 5s. 8d. per day, and the 
Plough Company. [t is shown by the small sketch, | wages of other pitmen have advanced from 5s. to 7s. 6d. 
Fig. 43. and consists of a triangular frame, with | oF 54. per day. It is stated that similar action is about 
driver's seat mounted upon it, and carrying a|” be taken at Young’s Paraffin Light and Mineral Oil Com- 
number of sharp-edged and coneave discs, set at pany an by ether companion in Go Cistatet. 
ch gn angle in relation to the line of draught that | The New Harbour at Anstruther.— Under the direet 


> they pulveries the aoll. cutting. lifting | management of the Fishery Board, these works continue to 
ig they puiverise the son, cutting, NINDS. | be energetically proceeded with, and though the season 
ng it over in small furrows. A scraper is / been rather unfavourable, a gratifying degree of progress 
r each , 80 as to kes p it constantly | has been made with the new concrete breakwaters. The 
dirt implement is said to do ad- | workmen are preparing to relay the deep water foundation 
g fertilisers with the soil, In | ** the extremity of the great sea pier, but to a great extent 
: cnteian’t, weed detail for the work of the season is still concentrate lon the west break- 
— e : water, about sixty yards of which has now been completed. 
wn in Fig. 44. A bolt] This section of the work being left dry at low water has been 
secured by a nut. constructed by preparing the concrete in frames on the spot, 
has an eye, in which is |¢¢ that the enormous pyramidal mass, which has a base of 
us the axle ver 40 ft., will, when built, so far realise the “ monolithic” 
. placed under idea on which the Messrs. Stevenson originally contemplated 
= = to erect the sea defences of Anstruther harbour, but which so 
© projection | jamentably failed with the masonry of the pier. The present 
SHOWN | winter has been one of the most disastrous of recent times, 
ly on the pi and | but there is reason to believe that the undertaking is now in 
m falling off by the scraper fastened |# condition to meet any emergency of this nature that is 
f the frame. Bea . j likely tohappen. In one important respect it must be con- 
rea | ae al ad fessed that Anstruther harbour isa great disappointment, 
- rangement has @ special advat seeing that by the original contract it was to have been 
Of allow \ jaterai movement to the available for traffic in the autumn of 1469, but now the 
perauions give an encouraging assurance that ere long the 
fishermen will be in possession 


dise 


The 


asacs 





if a safe and deep-water 
landing place where the deep sea fisheries can be prosecuted 
with greater facility than at any other harbour on the cast 
A scheme of harbour extension has been all but com- 
pleted at Pittenweem, but notwithstanding all the sacrifice 
that has been made, this undertak ng Willi prove no re al ad- 
vantage to the sea fishery of the coast. The grand object of 
all fishing harbours to secure deep water has unfortunately 
been overlooked; but at Anstruther, on the contrary, the 
convenience to fishermen of being able to land their fish at 
it fully | all states of the tide will not fail to give even a greater 
comparative importance to the fishing industry at the Union 
Harbour of Anstruther and Cellardyke, and then it thus 
encourages the prospect that the disasters of the past wil! 
yet find ample compensation in the manifold advantages of 
| future years. 


The Dock Works at Burntisland.—There are now 170 


EIGHT-COUPLED LOCOMOTIVE 
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i the eight upled locomoti' ast 
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tended for mountain service on the Re ite 
Reilwavys, wh 
f Wiener- Neustadt 
lished some page 447 


of our last volume ab engraving show- 
ing a perspective view of 
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now publish. 


RUSSIAN MARINE ENGINES. 





give with the present number a ¢ » enaravine 
e - el by N, -e hee rs . ~ . id we employed on the new dock ¥ rks at Burntisland, and in a 
w being built at Baird’s Iron Ww in Ge Didendionn week or two the masons will very likely begin work. The con- 
_". st Randi, tated “thie Sole tractors for the wall for ballast bank on the west side 
; 4 , os = of the harbour are expected to commence operations imme- 

Wea give on page 4 of the present number a corre- | diately. 

* + ‘i! ots c the <- Ne waste he ° Le te next bh - Graving Dock at Govan.—The last stone of the new 
- er views of these engines, which w ill explain graving dock belonging to the Clyde Trustees at Govan, has 
their construction fally, and we shall at the same time | just been laid, and the whole of the mason and excavating 
be their chief peculiarities | work of the contract, which was intrusted to Mr. Scott, who 


built the large docks at Leith some years ago, is now almost 
ocwme mew eo _ completed. Some time must still elapse, however, belore 
NOTES FROM THE NORI H. the ies dock can be made use of, as the flood-gate has yet 
Graseow, Wednesday. to be fixed, and the pumping engines and apparatus properly 

Glasgow Pig-Iron Market.—Within the last week or two | adjusted. The dock is upwards of 560 ft. in length, and 
there has been an upward tendency in the price of pig iron, | 24 ft. in depth, with plenty of width, and is quite capable 
but that has to some extent been due to the “rigging” which | of holding the largest vessel which has ever yet sailed upon 
some speculators have been indulging in. The market has| the Clyde. The masonry of the main part ‘of the work of 
been firm to-day, and business has been done at 109s. 6d. to| the new dock consists of Copland freestone, but the 
110s, 6d. prompt cash, 107s. to 107s. 6d. nine days fixed, and | entrance pillars and abutments are of granite. The work 
109s. cash on Friday. There has also been some ordering of | of construction bas occupied about four years, if we include 


jiron into Messrs. Connal and Co.’s stores, and last week's | the detention caused by a law plea through some misunder- 


standing between the contractor and the engineers, Messrs. 
Ball and Miller, Glasgow. 
Institution of Engineers and Shipbuilders.—An ordinary 


shipments were much below the average. 

New Furnace at Dalmellington.—One of Mr. Ferrie’s self- 
coking blast furnaces has been erected and brought into 
operation by the Dalmellington Iron Company, and report | meeting of the Institution of Engineers and Shipbuilders 
speaks of it very favourably. The furnace gases, which in Seotland was held last week, Mr. Jamieson (John Elder 
formerly blew away into the atmosphere, are now collected, | and Co.), one of the vice-presidents, in the chair. After a 
and are found to be sufficient to raise the steam in a range | discussion upon the paper by Mr. William Allan, marine 

f ten large boilers, thereby saving in dross alone a very engineer, Sunderland, on “ The application of Steel Liners 
large sum of money annually, altogether irrespective of the to the High-Pressure Cylinders of Compound Marine En- 
saving of about 15 ewt. of coal per ton of iron made by the | yines,” Mr. H. R. Robson read a paper on “ The Advantages 
of Springs for Loading Government Safety Valves upon 
Marine Boilers, Instead of Dead Weight.” Much interest- 
ing and valuable information was contained in the paper, 

next 


The Coal Trade.—The tendency in the price of coal is still 
downwards. A week or two ago the Ayrshire coalmasters 
met at Kilmarnock and resolved that they would not make | and a short discussion ensued, but it was adjourned til 
any reduction on the price of coal or the rate of miners’ | meeting. 
wages during the remainder of 1873, but it is fully expected 
that they will be compelled to yield to the disposition which | 
is now very general that coals should come down in price. 
A decided reduction has taken place in various parts of the 


Loxpow IntTeERNaTionaL Exurpition, 1874.—The third 
meeting of the Committee for Building Contrivances and 
Materials was held on the 31st of December, Colonel Galway, 
Kilsyth district, and report comes to hand to-day that coals | R.E.,in the chair. There were also present : Messrs. J. Bird, J. 
are now selling at a reduction of 1s. 8d. per ton at some of | Elger, G. Godwin, J. Grant, H. Gussell, D. Kirkaldy, T. 
the collieries in Fifeshire. Stocks have begun to accumulate | Roger Smith, and Colonel Wray, R.E. 
on the pitbeads in several localities in that county. —_— 

The Oil Shale Trade—In the mineral oil trade of the; Messrs. Heverpant, ScuxsenrG, ayp Co.—The firm of 
West Calder and adjoining districts there is at present a Heyerdahl, Schdnberg, and Co., ot London and New York, 
considerable amount of stagnation, and some persons are | has expired with the year 1873, by efflux of time. Mr. 
even disposed to say that there is a crisis impending. At al] | SchOnberg (who has been appointed sole agent for the sale 
events, it is evident that the shale miners’ wages must be re- | of the steel and railway plant manufactured by Mesers. 
duced before oil can be made profitably at the present selling | Samuel Fox and Co., Limited, of Sheffield) continues the 
prices. The West Calder Oil Company have taken the initia- | ‘rom and steel business in b c th cities un ler his own name, 
tive in this direction by shutting down their shale pits and | Mr. W. Brandt signing for him by procuration in New York. 
throwing their miners idle, some of whom it issaid were making | i" nc - 
from 10s. to 15s. per day. About 250 shale miners were thrown Eeyrriay Gosste.—A quantity of matériel for the Soudan 
idle about a fortnight ago, and many of them, after finding | Railway has arrived at Alexandria. Governor Hoffman— 
that the mining trade was not very bright in ite prospects in late Governor of New York—has been passing @ few days in 
Lanarkshire, returned to their homes and offered their services | Egypt. Among recent visitors to Egypt may also be men- 
between 6d. and 8d. per day less than they had been getting | tioned Sir John Lubbock, M.P., and Mr. Grant Daff, M.P. 
previously. It is confidently stated that the directors of the | Under Secretary of State for India. These gentiemen made 
company will not re-open the pits unless at a considerable | lately a 26 days’ excursion up the Nile in one of the Viceroy’s 





‘reduction om the rate of wages. They have about 11,000 stamers. 
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Vienna Exhibition ... ° ” Horizontal Compound Engine.... 2 
Fight ipled Locomotive } Stationary rs with Zeh's 
Rose Marine Bugis be 10 Firegrate o6éstocccecsbsasee” We 
Notes from the North ......<«+++« 10 |, Water-Main Cleaning Apparatus 22 
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, ‘ . | 
We give with the present number three double-page Plates, | 
one showing a Rotating Raq Boiler, constructed by Messrs. 
Sachsenberg Brothers, of Rosslau-on-the-Elbe, a second 
wing an eight-couple d Goods Locomotive for the Royal 
Hus garian State Railways, while the third shows views of 
the Engines of the Russian Ironclad “‘ General Admiral.” 


The descriptions of these plates will be found on pages 3 
and 10 respectively. 








SPECIAL NOTICES. 
mmencement of the ensuing Volume a slight modi- 
ation will be made in the price of the Annual Subscription to 
ENGINEERING, The two Index Numbers published each year 
“ n future be made Double Numbers, and charged One Shilling 
each [his modification has been made to avoid the necessity of 
reducing the quantity of reading matter and illustrations in those 
1umbers containing the Index. 
GERMAN EDITION. 
Cus Publisher of ENGINEERING begs to announce that ar 
igements have been made for the simultaneous publication in 
2 ofa German Edition of ENGINEERING, and that a large 
ulation of this Edition througbout Austria, Germany, Rassia, 
1 Switzerland, is guaranteed. The necessity for such a Journal! 
has long been felt thronghout these countries, where no similar 
pu ation at present exists, andthe entire absence of competition 
go far to insure the immediate success ‘of the undertaking 
» Publisher of ENGINEERING wishes to call the attention of 
Engineers and Manufacturers to the advantages which the German 
lition will present as a medium for advertising, and arrange- 
have been made by which very favourable terms for Ad 
tisement« may be secured. 
Applications for Advertisements, as well as for Subscriptions to 
erman Edition, are received by the Publisher of ENGINEER- 
t the Offices, 37, Bedford-street, or by the Publisher of the 
man Edition, Mr. CARL Fromme, N 
stadt enna 
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io THE INSTITUTION. 
Tur annual report of the Institution of Civil 
Engineers, presented at the recent general meeting 
of that body, will be read with satisfaction by all 











the numerous members and associates, for it affords 


ample evidence of the prosperity enjoyed by the 
Institution. 

Glancing over its contents, we find that Mr. 
Thomas Elliott Harrison has been elected to succeed 
Mr. Hawksley, whose term of office will be long 
remembered —if for no other reason—by the 
brilliant assemblies with which the last Session 
concluded, assemblies which took the place of the 
familiar, and always successful conversaziones at 
Great George-street. We presume, however, that 
the change thus inaugurated will not become 
established as a custom, and that the International 
Exhibition buildings will not be always the scene 
of the Institution's final réunion for the Session, 
At the request of the Commissioners of the Exhibi- 
tion for 1851, a Committee selected from members 
of Council has been formed to advise the Commis- 
sioners upon the special class of exhibits falling 
within their province, and which will form a 
feature in the ensuing Exhibition, 

Despite the loss by death or resignation of 43 
members and associates—prominent among them 
the Emperor Napoleon—the Institution has gained 
an increase in strength of 111 members of both 
classes; and the total number whose names are now 
inseribed in the books is 1994. 

With regard to the financial position of the In- 
stitution, the accounts show that it has never been 
in so flourishing a condition. From all sources the 
annual receipts are nearly 9000/., while the ordinary 
expenditure is only 6000/. Some years ago heavy 
liabilities were incurred for the new building, and 
about 20,000/. on that account, have been paid out 
of the funds of the Society. The large excess now 
available justifies an increase in the working staff, 
an addition much needed, when the rapid growth of 
the Institution is taken into consideration ; that a 
new class—that of the student—has been created, 
and that the Proceedings of the Institution have 
increased in proportion. ‘The labour of abstracting 
the papers read, and of editing the Proceedings, fall 
wholly upon the acting secretary, in addition to his 
other multifarious duties, which naturally augment 
from year to year. 

Referring to the library attached to the Insti- 
tution, it is justly regretted in the report that so 
little use is made of the magnificent collection of 
technical works, always at the service of the mem- 
bers. It is probably second to no similar collection 
in the world, and affords the most ample material for 
study, yet it is used almost ondaday as a place of 


reference, and during a period of nearly four years, | 


when it was opened every evening, it was almost 
deserted, so that the prolonged but unsuccessful ex- 
periment was abandoned. 

Two important suggestions are contained in the 
report, which if carried out will have a considerable 
influence on the Institution, and extend its useful- 
ness. The first of these has for its object the intro- 
duction of a greater variety of papers to be read 
during the Session. The number of communica- 
tions accepted must of necessity be a very limited 
one; but it is beyond question that much time has 
been lost in the past by uselessly protracted dis- 
cussions, in the course of which valuable time has 
been lost, chiefly for a want of proper Bee ar gs 
on the part of those taking part in the discussion. 

The number of efficient speakers who know what 
they wish to say, and how to say it, is of course 
very small in every society, but this number is still 
further reduced if opportunities are not given for 
previous consideration of the subject, 

To obviate this difficulty as far as — it is 
intended to issue proof sheets of the different papers 
to those who have signified their intention to take 
part in the discussion, and proofs will also be placed 
in the library and reading rooms for the benefit of 
visitors. By this means, supplemented by a some- 
what extended use of the discretionary power of the 
President, it will doubtless follow that the dis- 
cussions will become shorter, and more to the pur- 
pose, and at the same time it will be possible to 
receive more communications during each Session. 

The second point refers to an enlertaking which 
ought to have been carried out long since. This is 
the periodical publication of an engineering sum- 
mary, which forming an appendix to the regular 
Proceedings, may be, if properly carried out, made 
a valuable addition to the publications of the In- 
stitution. Besides containing well digested articles 
abstracted from the transactions of foreign kindred 
societies, its pages should be open, under efficient 
control, to communications from members and asso- 
ciates—especially those occupied upon foreign work 
—of special experiences they gain, or of works 


carried out by them, and which, while perhaps they 
are not of sufficient importance to pent, the read- 
ing of a paper, contain facts valuable to be placed 
on record. Such facilities, which now exist to a 
certain extent, but practically as a dead letter, 
would do more than increase the value of the pub- 
lished Proceedings; they would draw together the 
members of the ly scattered over the world, and 
give fresh energy and usefulness to an Institution 
j already eminently useful. 


| THE PHOSPHATE SEWAGE PROCESS. 
In our issue of February 28, 1873, we gave a brief 
| notice of the position of the Phosphate Sewage 
| Company, which was then, owing to a series of 
| adverse complications, somewhat in audibus. After 
jcombating with such, and many other difficulties, 
a public trial was made of the process in the pre- 
| sence of many shareholders, representatives of the 
press and others, on the 16th ultimo, resulting in 
, highly adulatory articles in some of the daily papers. 
| Preferring a private view, when no special prepara- 
tion existed, we have et repo visited the 
| works at Barking, where they are situated on a 
/margin of the Metropolis Sewage Farm. On the 
| occasion of our visit it was evident that the effluent, 
resulting from the process, was far from being 
| satisfactory, 
| All the companies that have been formed for 
| treating sewage by chemical precipitation, have 
| claimed the double power of producing an excellent 
effluent and a valuable manure ; and in one or other 
of these results they have all signally failed. At 
Leeds, the Native Guano Company wer¢ eminently 
| successful in regard to the effluent water, while 
, the manure is apparently very weak. The Phos- 
phate Company, so far as our recent visit leads to 
any conclusion, is more successful in regard to the 
manure derived from the North London Sewage 
| than in the effluent they produce. 
| The sewage is brou hit by gravitation to the 
|works. The natural phosphate of alumina, origi- 
| nally obtained from the island of Alto Vela, a de- 
| pendency of San Domingo, is a hard intractable 
|substance, much resembling our chalk flints in 
jappearance. This phosphate is first ground into 
powder, which has then a brownish colour, and is 
| all but insoluble in water. Its essential value con- 
sists in the amount of phosphoric acid and the 
alumina it contains. But for all purposes of sewage 
| treatment, by chemical means, it is necessary that 
a precipitation should take place in an almost 
|nascent form, so that the albumenoid and other 
| animal nitrogenous matters should be taken down by 
the precipitating matter. Practically, the Phosphate, 
ithe A B C, and Anderson’s process, all depend on 
| the setting free of the alumina in a kind of gela- 
| tinous form to effect their object. 
The Phosphate Company treat the phaoyinte of 
| alumina with sulphuric acid, by which a sulphate 
/of alumina is produced, This is introduced at 
| Barking into the sewage, and subsequently ‘“ milk 
| of lime” is added, and thus, while the alumina and 
| lime act as precipitants, a kind of dicalcic phosphate 
\is formed, insoluble in water, and consequently 
affording an essential feature in the manurial 
|element of the process, No attempt, so far as we 
,can learn, is made by any other means to defecate 
the sewage, and whatever weight may be given in 
its fayour, our experience simply leads to the 
| belief that such supposed defecation is ineffective. 
|The effluent, in fact, requires further treatment, 
| which the company are about to supply by spread- 
ing that liquid through a number of trenches, in 
which oxidation must rapidly take place with 
further defecation. 

The tank arrangements at Barking are three in 
number, each estimated to contain 300,000 gallons. 
| Their construction seems to be ——, arranged 
'for the intended purpose, although the cement 
| lining may probably be found defective after some 

wear. It already shows signs of weakness. 
|The drying arrangements seem as yet incomplete, 
land in course of trial. Knowing the difficulties 
under which all sewage treating companies labour, 
we leave this question open, and e no remark 
on the course which the Phosphate Company are, 
or rather are about, adopting. "The sewage residue, 
whether by subsidence or precipitation, is one of 
the most difficult matters to dry. Externally the 
drying process is easy, but so soon as an outside 
crust is formed, the drying of the interior mass, if 
not exceeding even ] in. in thickness, is exceedingly 
troublesome. The company have followed several 
methods in conjunction, namely, that of allowing 
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placed to run freely on a bar underneath the main 
frame. ‘The ends of the bar are turned round at 
right angles, and passed through the frame, wher 
they are secured by nuts. Fig. 4) shows the ar- 
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rangement. At the back the hoe frame is slung by 
two chains, one at each end. ‘The chain rises from 
the hue frame, and passes over a small roller running 
in a bracket bolted to the main frame, and thenc 
to a quadrant, fixed to a shaft above, the end of the 
chain being attached to an eye at the back of th 
quadrant Fig. 41 is a sketch of the detai By 


raising a lever at one #1 le, which may be locked at 


any desired point, the whole of the hoe frame may 


be tilted, altering the pitch of the tines. To insu 

rewularity of work, a hnyer is fastened to the quad 
rant shaft by a set ecrew, and this may be secured 
in any position, so that if the hoe frame is tilted 
bey i the point desired, the finger comes in contact 
with the frame of th implement, and prevents 
urther movement The tines are mounted on a 
scries of horizontal bara fastened each by a hinged 
j t to the front bar of the hoe frame, and merely 
resting on the rear bar; the ends of these bars a 

w ed «6 that the tu may always come down 
to place again if it is forced up by any obstacle on 
the x nd The steering gear remains to be 
mnentioned It consists of a long lever turning 
upon a pin in the main frame; the back end of this 
lever forma the steering handle, and the front end 
engag u the central loop of a jointed bar attached 
to the corners of the front of the hoe frame. As 
the latter carried by the chains behind, and on 


the rollers in front, the steering is very easy and 





In the American Agricultural Hall Messrs. Deeve 
und Co., of Moline, Illinois, showed their so-called 

Advance hoe, a well-finished implement, with 
eight broad tines arranged in two groups, each 
mounted in a sub-frame, hinged to the forward part 
of the main frame, and connected with handles at 
the back. ‘These handles rest on a cross bar of the 
main frame, and are easily moved to and fro by the 
man in charge, who ia thus enabled to steer the 
implement perfectly. The inner side of each group 
of tines is protected by a shield to prevent injury 
to the leaves of plants, between the rows of which 
the im I lement passes 

We may mention here a detail in this same hall 
mongst the very few implements exhibited, It is 
the mode of forming the blades of cultivators 
lopted by the Remington Company, of Ilion, New 
York, and is shown in Fig. 42. The tine is bent uy 
ut of a flat steel plate, and the end is partly cut 
away, and the rest turned round into a tube, at the 
end of which a screw thread is cut for the fastening 
nut. A washer, not shown in the sketch, fits over 
the open heel of the tine, and has four small lugs 
ast on one side of it, between cach pair of which 


shipments were much below the average. 
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! one blade of the heel coes, whilst in front there isa | tons of shale on band, quite sufficient to keep the works 
going for about four months. When oil was selling at 1s. 4. 
per gallon, the cost of getfing the shale was only about 
; , .. , | one-half what it is just now, when the selling price of oil is 
A very ingenious implement, known as Nishwitz’s | shout 11}d. or Ie. per gallon. Engine-keepers’ wages bave 
lverising harrow, was exhibited by the New York | also advanced from about Ss. 8d. to 5s. 8d. per day, and the 
ough Company. It is shown by the small sketch, | wages of other pitmen have advanced from 5s. to 7s. 6d. 
*. 43. and consists of a triangular frame, with | or 5s per day. It is stated that similar action is about 
¥ 4 to be taken at Young’s Paraffin Light and Minera! Oil Com- 
pany, and by other companies in the district. 


small central lug to enter the wood of the imple- 
ment, and keep the whole in place. 


pr 
id 
fF 
a driver's seat mounted upon it, and carrying a 
number of sharp-edged and concave discs, set at — , ; 
such gn angle in relation to the line of draught that | The New Harbour at Anstruther. — Under the direct 
a : verte thnanll. cuttiog lifting | management of the Fishery Board, these works continue to 
n revolving they pulverise the sou, cutting, HIUng, | 6 energetically proceeded with, and though the season 





ind turning it over in small furrows. A scraper 15 | been rather unfavourable, a gratifying degree of progress 
provided for each dise, 80 as to kee p it constantly | has been made with the new concrete breakwaters. The 
free from dirt. The implement is said to do ad- | ¥ rkmen are preparing to relay the deep water foundation 
P " he e . of the y; 2 , J » 

mirable work in mixing fertilisers with the soil. In at the extremity of the great sea pier, but to a great extent 
truction it tains @ good detail for the work of the season is stil] concentrated on the west break- 

pot {f cor rete contains good detail oO . 
I ; . man SY . water, about sixty yards of which has now been completed. 
, ing dises shown in Fig. 44. A bolt pa This section of the work being left dry at low water has been 
thr h the frame, and is secured by a nut. The | constructed by preparing the concrete in frames on the spot, 
r end of this bolt has an eye, in which is | 80 that the enormous pyramidal mass, which has a base of 
} hort pin serving as the axle of the disc. | VF W) ft., will, when built, so far realise the “ mon lithic : 
rm ‘ +} ol cast-iron cor ' D memset D> lea on which the Messrs. Stevenson originally contemplated 

T 7 nrou { - ift> "OT actet ji lt . ba . * 
; = oetene - - ps . erect the sea defences of Anstruther barbour, but which so 
, hal r ¢ 11M ect } ] 

: ira } abutting against the projection | jamentably failed with the masonry of the pier. The present 
formed att ttom of the bolt. rhe dise shown winter has been one of the most disastrous of recent times, 
: on in the sketch fits loosely on the pin, and | but there is reason to believe that the undertaking is now in 
prey ted from falling off by the scraper fasten | condition to meet any emergency of this nature that is 


to the underside of the frame. Besides its cheap- | likely tobappen. In one important respect it must be eon- 
eat sot Anan rt pee toes a fessed that Anstruther harbour isa great disappointment, 
ne this arrangement has a special advantage, that | Seeing that by the original contract it was to have been 
of allowing a lateral movement to the discs available for traffic in the autumn of 1469, but now the 
| Operations give an encouraging assurance that ere long th 

fishermen will be in possession of a safe and deep-water 





FIGHT-COUPLED LO OMOTIVE landing place where the deep sea fisheries can be proses ited 
One of our tw engravings this week shows a side | With greater facility than at any other harbour on the east 
elevation and half plan of the eight-cou ‘ in ast. A seheme of harbour extension has been all but com- 
bs i for mountain service on the Royal Hungarian State | Piet i at Pittenweem, but notwithstanding all the sacrifi e 
— 7 tg : ', | that has been made, this undertaking will prove no real ad- 
Railways, which was ex i by tl maker, Mr. G. Sig . , ' " . 
‘ : vantage to the sea fishery of the coast. The grand object of 
f Wiener-Neustadt, at the late Vienna Exhibition. We pub- | 41) gshing harbours to secure dee p water has unfortunately 
lished some general! par lars of this engine on page 447 | been overlooked; but at Anstruther, on the contrary, the 
of our last volume, where we also gave an engraving show- | convenience to fishermen of being able to land their fish at 
ing a perspective view of it, but we shall describe it fully | all states of the tide will not fail to give even a greater 
in a future number, when we shall also give longitudinal | comparative importance to the fishing industry at the Uni 


and transverse sections corresponding to the elevation we Harbour of Anstruther and Cellardyke, and then it thus 


courages the prospect that the disasters of the past will 
: yet find ample compensation in the manifold advantages of 


; . m — future years. 
RUSSIAN MARINE ENGINES . . 2 
hb ¢ } : The Dock Works at Burntisland.—There are now 170 
We give with the present number a two-page engraving ; < ; 
‘ employed on the new dock works at Burntisland, and in a 


now publish. 


wing elevations of a large of compound engines ; ’ : 
| sie Mio ~ ag — ou woek or two the masons will very likely begin work. The con- 

w being built at Baird's Iron Works. St. Petersburg, for 1 if - g 
. oo ag terme , , inna . : ure “0, | tractors for the wall for ballast bank on the west side 
mu ilked-of Russian ironclad, “General Admiral.” | o¢ the harbour are expected to commence operations imme- 

Wea give on page 4 of the present number a corre- | diats 

“ay pena the . engines. We L ~~ es we k Graving Dock at Govan—The last stone of the new 
a other views of these engines, which Wilt @Xpiain | eraving dock belonging to the Clyde Trustees at Govan, has 
their construction fully, and we shall at the same time | just been laid, and the whole of the mason and excavating 
e their chief peculiarities. | work of the contract, which was intrusted to Mr. Scott, who 


built the large docks at Leith some years ago, is now almost 
a on — _ completed. Some time must still elapse, however, before 
NOTES FROM THE NORTH. the ion dock can be made use of, as the flood-gate has yet 
Giascow, Wednesday. to be fixed, and the pumping engines and apparatus properly 
Glasgow Pig-Iron Market.—Within the last week or two | adjusted. The cm is upwards of 560 ft. in length, and 
there has been an upward tendency in the price of pig iron, | 24 ft. in depth, with plenty of width, and is quite capable 
but that has to some extent been due to the “rigging” which | of holding the largest vessel which has ever yet sailed upon 
me speculators have been indulging in. The market has| the Clyde. The masonry of the main part ‘of the work of 
been firm to-day, and business has been done at 109s. 6d.to| the new dock consists of Copland freestone, but the 
L109. 6d. prompt cash, 107s. to 107s. 6d. nine days fixed, and | entrance pillars and abutments are of granite. The work 
109s. cash on Friday. There has also been some ordering of | of construction has occupied about four years, if we include 
iron into Messrs. Connal and Co.'s stores, and last week's | the detention caused by a law plea through some misunder- 
standing between the contractor and the engineers, Messrs. 
New Furnace at Dalmellington.—One of Mr. Ferrie’s self- | Ball and Miller, Glasgow. 
coking blast furnaces has been erected and brought into Institution of Engineers and Shipbuilders.—An ordinary 


| operation by the Dalmellington Iron Company, and report | meeting of the Institution of Engineers and Shipbuilders 


speaks of it very favourably. The furnace gases, which jin Seotland was held last week, Mr. Jamieson (John Elder 
formerly blew away into the atmosphere, are now collected, | and Co.), one of the vice presidents, in the chair. Aftera 
and are found to be sufficient to raise the steam in a range | discussion upon the paper by Mr. William Allan, marine 
f ten large boilers, thereby eaving in dross alone a very | engineer, Sunderland, on “The application of Steel Liners 
large sum of money annually, altogether irrespective of the to the High-Pressure Cylinders of Compound Marine En- 


| saving of about 15 ewt. of coal per ton of iron made by the | yines,” Mr. H. R. Robson read a paper on “ The Advantages 
new furnace. 


of Springs for Loading Government Safety Valves upon 
The Coal Trade.—The tendency in the price of coal is still | Marine Boilers, Instead of Dead Weight.” Much interest- 
lownwards. A week or two ago the Ayrshire coalmasters ing and valuable information was contained in the paper, 
met at Kilmarnock and resolved that they would not make and a short discussion ensued, but it was adjourned till next 
any reduction on the price of coal or the rate of miners’ | meeting. 
wages during the remainder of 1873, but it is fully expected =——_ : 
that they will be compelled to yield to the disposition which| Loypow Inrersatiowat Exutpirion, 1874.—The third 
is now very general that coals should come down in price. | meeting of the Committee for Building Contrivances and 
A decided reduction has taken place in various parts of the | Materials was held onthe 31st of December, Colonel Galway, 
Kilsyth district, and report comes to hand to-day that coals | R.E.,in the chair. There were also present : Messrs. J. Bird, J. 
are now selling at a reduction of 1s. 8d. per ton at some of | Elger, G. Godwin, J. Grant, H. Gussell, D. Kirkaldy, T. 
the collieries in Fifeshire. Stocks have begun to accumulate | Roger Smith, and Colonel Wray, R.E. 
on the pitheads in several localities in that county. ; 
The Oil Shale Trade.—In the mineral oil trade of the 
West Calder and adjoining districts there is at present a 
considerable amount of stagnation, and some persons are 
even disposed to say that there is a crisis impending. At all 
events, it is evident that the shale miners’ wages must be re- | 
duced before oil can be made profitably at the present selling 
prices. The West Calder O:l Company have taken the initia- 
tive in this direction by shutting y na their shale pits and 
throwing their miners idle, some of whom it issaid were making 
from 10s. to 14s. per day. About 250 shale miners were thrown 
idle about a fortnight ago, and many of them, after finding ° ; ‘ : 
that the mining trade was not very bright in its prospects in | late Governor of New York—has been passing a few days in 
Lanarkshire, returned to their homes and offered their services | Egypt. Among recent visitors to Egypt may also be _— 
between 6d. and 8d. per day less than they had been getting | tioned Sir John Lubbock, M.P., and Mr. Grant Duff, M.P. 
previously. It is confidently stated that the directors of the | Under Secretary of State for India. _ These gentlemen made 
company will not re-open the pits unless at a considerable | lately a 26 days’ excursion up the Nile in one of the Viceroy’s 


reduction om the rate of wages. They have about 11,000 steamers. 





Messrs. Hererpaut, Scuinperc, ayp Co.—The firm of 
Heyerdahl, Schinberg, and Co., of London and New York, 
has expired with the year 1873, by efflux of time. Mr. 
Schénberg (who has been appointed sole agent for the sale 
of the steel and railway plant manufactured by Messrs. 
Samuel Fox and Co., Limited, of Sheffield) continues the 
iron and steel business in both cities under his own name, 
Mr. W. Brandt signing for him by procuration in New York. 


Eeyrttas Gossir.—A quantity of matériel for the Soudan 
Railway has arrived at Alexandria. Governor Hoffman— 
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free, for the sum of 11, 15s, 8d. ($8.56, gold) per annum, 
“payable in advance. Subscriptions (payable in advance) 
for this Journal (delivered post free) will also be received 
‘by Mu. Harvie, at the New York office above mentioned, 
at the rate of $9.50 present ewrrency. 
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SPECIAL NOTICES. 

With the commencement of the ensuing Volume a slight modi- 
fication will be made in the price of the Annual Subscription to 
ENGINEERING, The two Index Numbers published each year 
will in future be made Double Numbers, and charged One Shilling 
each. This modification has been made to avoid the necessity of 

lucing the quantity of reading matter and illustrations in those 
numbers containing the Index. 

GERMAN EDITION. 
& Publisher of ENGINEERING begs to announce that ar- 
gements have been made for the simultaneous publication in 
noa of a German Edition of ENGINEERING, and that a large 
ulation of this Edition througboat Austria, Germany, Russia, 

i Switzerland, is guaranteed, The necessity for such a Journal! 

ng been felt throughout these countries, where no similar 

pu ation at present exists, and the entire absence of competition 

go far to insure the immediate success ‘of the undertaking 

» Publisher of ENGINEERING wishes to cali the attention of 

Engineers and Manufacturers to the advantages which the German 

Edition will present as a medium for advertising, and arrange- 

ents have been made by which very favourable terms for Ad 
verlisements may be secured. 

Applications for Advertisements, as well as for Subscriptions to 

German Edition, are received by the Publisher of ENGINEER- 
}, at the Offices, 37, Bedford-street, or by the Publisber of the 
man Edition, Mr. Cant Fromm, No, 2, Glockengasse, Leopold 
it, ¥ ienna 
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THE INSTITUTION. 

_Tue annual report of the Institution of Civil 
Engineers, presented at the recent general meeting 
of that body, will be read with satisfaction by all 
the numerous members and associates, for it affords 


ample evidence of the prosperity enjoyed by the 
Institution. 

Glancing over its contents, we find that Mr. 
Thomas Elliott Harrison has been elected to succeed 
Mr. Hawksley, whose term of office will be long 
remembered —if for no other reason—by the 
brilliant assemblies with which the last Session 
concluded, assemblies which took the place of the 
familiar, and always successful conversaziones at 
Great George-street, We presume, however, that 
the change thus inaugurated will not become 
established as a custom, and that the International 
Exhibition buildings will not be always the scene 
of the Institution’s final réunion for the Session. 
At the request of the Commissioners of the Exhibi- 
tion for 1851, a Committee selected from members 
of Council has been formed to advise the Commis- 
sioners upon the special class of exhibits falling 
within their province, and which will form a 
feature in the ensuing Exhibition, 

Despite the loss by death or resignation of 43 
members and associates—prominent among them 
the Emperor Napoleon—the Institution has gained 
an increase in strength of 11] members of both 
classes; and the total number whose names are now 
inscribed in the books is 1994. 

With regard to the financial position of the In- 
stitution, the accounts show that it has never been 
in so flourishing a condition. From all sources the 
annual receipts are nearly 9000/., while the ordinary 
expenditure is only 6000/. Some years ago heavy 
liabilities were incurred for the new building, and 
about 20,000/. on that account, have been paid out 
of the funds of the Society. The large excess now 
available justifies an increase in the working staff, 
an addition much needed, when the rapid growth of 
the Institution is taken into consideration ; that a 
new class—that of the student—has been created, 
and that the Proceedings of the Institution have 
increased in proportion. ‘The labour of abstracting 
the papers read, and of editing the Proceedings, fall 
wholly upon the acting secretary, in addition to his 
other multifarious duties, which naturally augment 
from year to year. 

Referring to the library attached to the Insti- 
tution, it is justly regretted in the report that so 
little use is made of the magnificent collection of 
technical works, always at the service of the mem- 
bers. Itis probably second to no similar collection 
in the world, and affords the most ample material for 
study, yet it is used almost exclusively as a place of 
reference, and during a period of nearly four years, 
when it was opened every evening, it was almost 
deserted, so that the prolonged but unsuccessful ex- 
periment was abandoned. 

Two important suggestions are contained in the 
report, which if carried out will have a considerable 
influence on the Institution, and extend its useful- 
ness. The first of these has for its object the intro- 
duction of a greater variety of papers to be read 
during the Session, The number of communica- 
tions accepted must of necessity be a very limited 
one; but it is beyond question that much time has 
been lost in the past by uselessly protracted dis- 
cussions, in the course of which valuable time has 
been lost, chiefly for a want of proper preparation 
on the part of those taking part in the discussion. 

‘The number of efficient speakers who know what 
they wish to say, and how to say it, is of course 
very small in every society, but this number is still 
further reduced if opportunities are not given for 
previous consideration of the subject, 

To obviate this difficulty as far me cence Ye it is 
intended to issue proof sheets of the different papers 
to those who have signified their intention to take 
part in the discussion, and proofs will also be placed 
in the library and reading rooms for the benefit of 
visitors. By this means, supplemented by a some- 
what extended use of the discretionary power of the 
President, it will doubtless follow that the dis- 
cussions will become shorter, and more to the pur- 
pose, and at the same time it will be possible to 
receive more communications during each Session. 

The second point refers to an undertaking which 
ought to have been carried out long since. This is 
the periodical publication of an engineering sum- 
mary, which forming an appendix to the regular 
Proceedings, may be, if properly carried out, made 
a valuable addition to the publications of the In- 
stitution. Besides containing well digested articles 
abstracted from the transactions of foreign kindred 
societies, its pages should be open, under efficient 
control, to communications from members and asso- 
ciates—especially those occupied upor foreign work 








—of special experiences they gain, or wor 


carried out by them, and which, while perhaps they 
are not of suflicient importance to I: y the read- 
ing of a paper, contain facts valuable to be placed 
on record. Such facilities, which now exist to a 
certain extent, but practically as a dead letter, 
would do more than increase the value of the pub- 
lished Proceédings; they would draw together the 
members of the body scattered over the world, and 
give fresh energy and usefulness to an Institution 
j already eminently useful. 
| 
|THE PHOSPHATE SEWAGE PROCESS. 
In our issue of February 28, 1873, we gave a brief 
notice of the position of the Phosphate Sewage 
| Company, which was then, owing to a series of 
adverse complications, somewhat ia audibus. After 
} combating with such, and many other difficulties, 
}a public trial was made of the process in the pre- 
| sence of many shareholders, representatives of the 
ake and others, on the 16th ultimo, resulting in 
_ highly adulatory articles in some of the daily papers. 
| Preferring a private view, when no special prepara- 
jtion existed, we have subsequently visited the 
| works at Barking, where they are situated on a 
}margin of the Metropolis Sewage Farm. On the 
| occasion of our visit it was evident that the effluent, 
|resulting from the process, was far from being 
| satisfactory. 
| All the companies that have been formed for 
treating sewage by chemical precipitation, have 
| claimed the double dae of producing an excellent 
effluent and a valuable manure ; and in one or other 
of these results they have all signally failed. At 
| Leeds, the Native Guano Company were eminently 
‘successful in regard to the effluent water, while 
| the manure is apparently very weak. The Phos- 
phate Company, so far as our recent visit leads to 
/any conclusion, is more successful in regard to the 
/manure derived from the North London Sewage 
| than in the effluent they produce. 
| "The sewage is brought by gravitation to the 
-works. The natural p > ao of alumina, origi- 
‘nally obtained from the island of Alto Vela, a de- 
| pendency of San Domingo, is a hard intractable 
|substance, much resembling our chalk flints in 
|appearance. This phosphate is first ground into 
,powder, which has then a brownish colour, and is 
| all but insoluble in water. Its essential value con- 
'sists in the amount of phosphoric acid and the 
alumina it contains. But for all purposes of sewage 
| treatment, by chemical means, it is necessary that 
|a precipitation should take place in an almost 
|nascent form, so that the albumenoid and other 
| animal nitrogenous matters should be taken down by 
the precipitating matter. Practically, the Phosphate, 
‘the A BC, and Anderson’s process, all depend on 
| the setting free of the alumina in a kind of gela- 
| tinous form to effect their object. 
The Phosphate Company treat the phenphate of 
alumina with sulphuric acid, by which a sulphate 
|of alumina is produced, This is introduced at 
| Barking into the sewage, and subsequently ‘“ milk 
of lime” is added, and thus, while the alumina and 
lime act as precipitants, a kind of dicalcic phosphate 
is formed, insoluble in water, and consequently 
|affording an essential feature in the manurial 
|element of the process, No attempt, so far as we 
can learn, is made by any other means to defecate 
| the sewage, and whatever weight may be given in 
its favour, our experience simply leads to the 
| belief that such supposed defecation is ineffective, 
|The effluent, in fact, requires further treatment, 
| which the company are about to supply by spread- 
jing that liquid through a number of trenches, in 
‘which oxidation must rapidly take place with 
| further defecation. 
| The tank arrangements at Barking are three in 
| number, each estimated to contain 300,000 gallons. 
| Their construction seems to be — arranged 
‘for the intended purpose, although the cement 
| lining may probably be found defective after some 
wear. It already shows signs of weakness. 
|The drying arrangements seem as yet incomplete, 
land in’ course of trial, Knowing the difficulties 
under which all sewage treating companies labour, 
we leave this question open, and e no remark 
on the course which the doe es Company are, 
or rather are about, adopting. e sewage residue, 
whether by subsidence or precipitation, is one of 
the most difficult matters to dry. Externally the 
ing process is easy, but so soon as an outside 
crust is formed, the drying of the interior mass, if 
not exceeding even ] in. in thickness, is exceeding! 
troublesome. The company have followed se 
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the sludge to obtain a certain amount of con- 
sistency on the ground, in a pi exposed to the open 
air, drying subsequently on urdiles ; the formation 
of bricks ; and lastly, before offering the manure for 
sale, grinding and sifting it. 

Whatever value the manure may possess must, 
so far as this process is concerned, depend chiefly 
in the phosphoric acid, or rather on its salts present 
We are informed by Mr. Tanner, the chemist in 
charge of the works, that about 10 per cent of 
phosphoric acid, and (including it) 25 per cent. of 
phosphates, are present in the manure, ‘The latter 
when breathed on has a strong aluminous odour, 
which we consider favourable in certain respects 
The appearance of the manure may be against it, 
as it is almost as white as sulphate of lime in the 
crude state, and has not that “ selling” smell which 
has often been a recommendation of the native 
guano The latter, if really good, gives an 
ammoniacal ‘smell, which the phosphate does not 
possess ; but, of course, chemical analysis must 
decide their individual value. Perhaps the absence 
of such analysis is not much to be regretted by us, 
simply because in all artificial manure so great a 
vanation of value occurs, but more especially in those 
which arise from the treatment of sewage by 
chemical methods. ‘There is the general objection, 
however, still existing to all the latter class of 
manures, which arises from the enormous amount 
of inert matter they contain; in the form of sand 
und other earthy substances. It has been found 
in practice that the cost of their carriage from the 
works to any great distance renders them more ex- 
pensive for producing the same results than really 
good Peruvian guano, costing nearly four times their 
nominal value We shall watch carefully the 
actual progress of this process, and again call 
attention to it when its claims are more fully sub- 
stantiated I y fac ta 





STEEL RAILS. 

Tue Inspecting Engineer of Machinery and Stores 
for the State Railways of India has kindly placed 
at our disposal particulars of some tests, recently 
made, of steel rails under provision for the Indian 
Government, ‘These tests are of more than usual 
interest in consequence of the apparently contra- 
dictory resulta which are, in some cases, exhibited, 
and the variable strength of rails which might be 


in both instances the tests were well in excess of | 
the strains to which the rails, in actual practice, 
would ever have to bear 

Dead Weight Tests.—Group | to 9 in Table. The 
portion of rail tested by means of the dead weight 
was, in each instance, laid on bearings 3 ft. apart. 
Only three tests, it will be observed from the 
accompanying table, were made with weights of 6 
and 7 tons. At 6 tons the deflections were nearly | 
equal in each case, and the permanent set ai/. At 
7 tons No. 3 rail showed a deflection of .17 in., 
and a permanent set of .04 in., whilst No. 1] rail 
showed no permanent set, and No. 2 only .01 in. 
When the load was increased to § tons there was 
not any very marked difference in the deflection, 
which ranged from .13 to .26in.; but the perma- 
nent set of No. 3 rail was 1] times as great as in 
the majority of the other rails. With the increase 
of the weight to 9 tons the differences at once be- 
come more appreciable, and as the weights were in- 
creased up to 12 tons the permanent set shows a 
constantly. increasing ratio to the deflection, whilst 
the variations in the amounts of both continue ex- 
cessive: for, it must be borne in mind, these rails 
were all of Bessemer steel, and sup nosed to be of 
equal and uniform quality. As will be seen from 
subsequent special tests, to which we shall pre- 
sently refer, it is probable that these differences 
in the qualities of individual rails arose from some 
variation in the heat of the rail when rolled; and 
probably, also, in a degree from the state of the 
steel ingot as it was cast from the converter. 

Falling Weight Tests.—The weight employed in 
testing rails, Nos. 1, 2, and3 was 10 cwt.; but, un- 
fortunately for the purposes of comparison, in all 
the other cases the weight was but 6 cwt. Not- 
withstanding this, however, the Table shows a great 
variation in the powers of endurance of the several 
rails, Analysing Nos. 1, 2, and 3—which, for 
reasons just stated, must be dealt with separately 

we find that No. 1 rail, which was best under the 
lead weight test, stood also the test of the falling 
weight best of the three, that up to the fourth blow 
the set was only 1.25 in., which was given to it with 
the first blow ; it then increased to 1.31 in. with the | 
fifth blow, and this was not increased until it broke 
under the seventh blow. No. 2 rail, which up to a cer- | 
tain point proved but little inferior to the former one | 
under the dead load, assumed a set of 4.63 in. under | 
the third falling blow, and was twisted by the fourth 
blow, whilst No. 3 rail broke at the second blow. 


directly opposite conclusion should be drawn 
seg ey Nos. 2 and 3 it would appear that while 


the dead load was at 8 tons, No. 2 was evidently the 
superior rail, the deflection being .23 in. against 
.26 in., and the set .07 in. against .11 in., but im- 
mediately upon applying the 9 ton load, the qualities 
of the two rails became reversed, and No. 3 proved 
itself a better railthan No. 2. This state of affairs 
continued throughout the remainder of the dead 
load test, but immediately on applying the falling 
weight, No. 2 reasserts itself to be the better rail, 
No. 3 having broken at the second blow. 

The group 10 to 13 inclusive, represent the re- 
sults of an experiment made on rails cooled at 
different temperatures. In order to insure, as 
nearly as possibie, an uniformity of quality in 
the bars used for these experiments, one rail, as 
it was rolled, was cut into two lengths of 2) ft. 
each, one of which was cooled in the air in the usual! 
manner, while the other was put into water to cool. 
The results show a very appreciable difference be- 
tween the two, the rail cooled in water being by far 
the better of the two. It would thus appear that 
a considerable change is effected either by the rate 
of cooling, or by the medium in which the metal is 
cooled, or by the two combined. 

Group 14 to 23 were tested individually on 
account of their colour. Nos. 14 to 17 are “ blue” 
rails, and are those which were turned out at the 
hottest temperature ; Nos, 18 to 20 were turned out 
at a medium temperature, and Nos, 2] to 23 are 

‘red” rails, or those which were turned out at 
the coolest temperature. It will be seen from the 
Table that the ‘‘red” rails were much stiffer and 
more brittle than the ‘‘ blue” rails, and were in- 
capable of resisting the falling weight so well as 
the latter. As it was considered probable that 
the amount of carbon might differ in these rails, 
they were subjected to analysis, but that failed to 
explain the difference of strength ; as, for example, 
the soft rails Nos, 14 and 15 had .18 and .23 per 
cent. of carbon respectively against .23 and .2] per 
cent. in the hard rails Nos. 22 and 23. 


METALS AT THE VIENNA 
EXHIBITION —No. I. 
CopPer. 
In a short series of articles we propose to pass in 
review the metallurgical exhibits represented at 








| the late Vienna Exhibition, omitting, however, any 
| notice of wrought iron and steel, which are being 


supposed to have been of uniform quality. The 
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rails to which the following tests refer, were all of | Comparing rails Nos. ] and 3, under the first test 
the weight of 35 Ib. per yard. The tests applied| of the dead weight, it would certainly appear that 
were twofold: 1]. That of a dead weight, and, 2,| the former was the harder rail of the two, but from 
that of a weight falling through a certain height ;| the falling weight tests it would appear that a 





treated in another and independent series. Within 
| the compass of our review will consequently fall 
|the exhibits of the ores and metallic produc- 
itions of, and of the smelting arrangements for, 
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copper, lead, silver, gold, platinum, zine, tin, nickel, 
cobalt, mercury, and antimony. This present article 
will be devoted to the description of those metallur- 
gical exhibits which had reference to copper. 

In the British department we only found a few 
specimens of copper ore and lead ore, exhibited by 
Newton, Keates and Co., of Liverpool, which had 
no value, and demonstrated nothing, though they 
were intended to illustrate the ore trade. It was only 
in the British Colonies that we found anythirg worth 
speaking of. New Zealand, which in every respect 
was worthily represented, brought forward some 
productions of her copper mines at Hope Creek, 
Thames district, province of Auckland, these consist- 
ing of specimens of copper pyrites, and blue and green 
silicate of copper or Beaumontite, which was also 
the principal mineral of the once famous Burra 
Burra mine in South Australia. ‘There was also rich 
copper pyrites with 11 to 35 per cent. of copper 
from a lode in mica schist, 3 ft. to 5 ft. wide, at 
Moke Creek, Wakatipu Lake, and from the Decimal 
Company's mine, Collingwood, Nelson. Some grey 
sulphide copper ore, containing a little silver and 
gold, and 65 per cent. of copper, was exhibited from 
Wangapeka, province of Nelson. 

From the Peak Downs mine in Queensland, W. 
Mort and Co. exhibited some splendid samples of 
malachite or carbonate of copper, which rivalled with 
the best specimens from Siberia, or from Loanda, in 
the Portuguese settlements in Western Africa. The 
once celebrated copper mines of Burra Burra and 
Kapunda, seem, since thediscovery of the goldfields in 
Victoria, to have been very much neglected, though 
they are not exhausted, The former, worked by the 
English and Australian Copper Company from 1846 
until 1857, yielded alone about 128,600,tonsjof copper 
ore, with an average yield of 20 per cent., worth 
million pounds in the port of Adelaide, 
while the Kapunda mine gave 24,000 tons of 19.5 
per cent. during the same time. Unfortunately the 
miners—over 1000 at Burra Burra, and nearly 300 
at Kapunda—were tempted to go to the gold-dig- 
gings, and to leave the mines and smelting works to 
take care of themselves. During the last twelve 
years the Australian copper trade has only gradu- 
ally recovered, and the copper produced at Burra, 
Wallaroo, Kapunda, and Currawang, both cake and 
ingot, again commands very good prices in the 
European markets. 

In the very interesting mineral exhibition of 
India we found copper ore and copper shown by 
the Central Provincial Committee and by the Local 
Committee of Amritsir. The metal, made from 
the yellow sulphide of copper, appeared of ex- 
cellent quality, and its manufacture was very well re- 
presented by samples of smelting products, and a 
very interesting model of an Indian copper-smelting 
works, made to scale. From this we ikea that the 
Indian copper-smelting process is as follows: The 
copper ore is very finely pulverised, mixed intimately 
with cowdung, and made into balls of the size of a 
fist. These are well dried and piled upon brush- 
wood in a heap, which is then lit, when the whole 
mass ignites and slowly smoulders away, until all 
the organic matter and the greater part of the 
sulphur is burnt off, the calcined ore, consisting 
of oxide of copper and iron, being left behind. This 
calcined ore is then smelted with a suitable flux and 
wood charcoal in a low kind of cupola, about 5 ft. 
high and 14 ft. wide, which on three sides has a 
tuyere made of burnt clay, for the admission of air 
from three pairs of hand-bellows, while the front 
side of the furnace contains the tapping hole. After 
the smelting process has gone on for some hours, 
the liquid contents of the furnace are tapped off in 
a flat hollow, where the metal settles at the bottom, 
the regulus or undecomposed sulphide of iron and 
copper in the middle, and the slag on the top. The 
raw or blister copper, got in this way, wants still re- 
fining, which operation is performed by remelting it 
with charcoal under the oxidising action of the blast 
from band-bellows in a small hearth or hollow. By 
this treatment the last traces of sulphur and iron 
are removed, and the metal becomes tough and 
malleable. Seeing the very good quality of the 
copper, it must be admitted that the native smelters 
have attained a high degree of efficiency in their 
craft, though their method seems to be still about 
the same as was in use more than 3000 years ago. 

France did not exhibit any copper ores or 
metallurgical products of copper smelting. We 
found, however, a very complete collection of copper, 
brass, and bronze articles, shown by J. J. Laveis- 
siére and Sons, of Paris and Rouen. Amongst 
them were very fine and heavy copper plates, weigh- 


three 


Ng 2267 kilogrammes (4988 Ib.) each, and showing 
& very fine-grained and regular fracture ; while also 
copper sheets, 3 metres (9 ft. 103 in.) wide, for the 
Sheathing of ships’ bottoms, and copper pipes 
from 11 to 440 millimetres (0.43in. to 17.32 in.) 
diameter, drawn out without soldering, and of 
excellent quality. There were besides wires, fire- 
box plates for locomotives, and hammered copper 
bottoms for stills of 3.2 metres (10 ft. 6 in.) in dia- 
meter, Amongst the articles made of brass there 
were similar plates, sheets, and tubes ; and of bronze 
articles we noticed alloys for coin and cannon in 
various stages of manufacture. There was, in parti- 
cular, the new French “ canon de sept” breechloader 
which deserved attention, and figured as a centre- 
piece in Messrs, Laveissitre’s trophy in the Rotunda, 
The firm has succeeded, at least for small ordnance, 
in producing a very homogeneous alloy of bronze, 
as is shown by the analyses exhibited. ‘The average 
of five determinations of samples taken from the 
muzzle, the trunnions, and the breech, gave the 
following composition : 


Copper. Tin. Zine. 
From the bore ... 90.876 ... 9.108 .,. 0.020 
From the outside... 90.730 ... 9.260 ... 0.020 


these two analyses being almost identical, while in 
ordinary bronze ordnance the alloy of the interior 
usually holds more tin than that of the periphery. 
From the province of Algiers we found copper ore 
from the mines of Oued-Abeidja, yellow sulphide 
from those of Mouzaia, and copper pyrites from 
Zaccarkharbi, Oued-el-Kebir, Hallelah, and Aguil. 
From the Iberian Peninsula Portugal made a 
show of copper ore, principally pyrites from Alvito, 
by the Compania Mineracao ‘lranstajana, the Lusi- 
tanian Mining Company, and the Viscount of San 
Domingos. Spain exhibited ore from Bailen by the 
Sociedad Los Amigos de Redin, from Guejar, near 
Granada; carbonate of copper from the Britannia 
mine, near Xerez, and Yinana, near Almeria, and 
copper-uranite from Mine Maria Josefa, Copper 
pyrites was also exhibited from the Ines, Incarnacion, 
and Virgen mines, near Guejar, in Granada, and 
from Molina, near Guadalajara, the latter sample 
being argentiferous. Of great importance were 
the samples of coppery iron pyrites from An- 
dalusia, from whence large masses of mineral 
are annually exported for use in the manufacture 
of sulphuric acid in this country. In the province 
of Huelva, south of the Sierra Morena, extends 
a great district, composed of lower carboniferous 
rocks, which contains five zones of mineral de- 
posits in connexion with dioritic porphyry. At 
Rio Tinto theee lodes, containing copper, sulphur, 
and formerly lead, have been worked ever since the 
time of the Carthaginians, by the Romans, the 
Moors, and the Christians. The average yield of 
the ore is about 4 per cent. of copper, sometimes 
rising, however, to 12 and even 20 percent. ‘The 
ore beds are of a lenticular shape, and vary from 
5 to 20 metres in thickness. The principal mines 
of the district are those of Rio Tinto, Tharsis, 
Buitron, Santo Domingo, La Zarra, Lagunazo, La 
Concepcion, San Telmo, San Miguel, Penna de 
Hierro, Pyratos Pradoviciosa, and Carpio. The 
annual production of the district is about 400,000 
tons of ore, containing 10,000 tons of copper, which 
is all shipped in the port of Huelva for our che- 
mical works. After the calcination of the ore for 
the benefit of its sulphur, the copper is here ex- 
tracted by a wet chloride process, and the residue, 
almost pure red oxide of iron, is sold to the pud- 
dling works as a fettling, and to the blast furnaces 
as a rich iron ore. Very good specimens of the 
Huelva copper ore were exhibited from Rio Tinto, 
Valverde, and by the Tharsis Copper Company. 
Cake copper and copper slabs were exhibited by 
Gerezy Fifana, of Granada; Artaloitia and Brothers 
Daguerre, of Sevilla, the Direccion General de Pro- 
piedades and Manuel Campillo, of Teruel. The 
Spanish copper-smelting process is generally carried 
out in small blast furnaces with charcoal, only the 
last operation of refining and toughening is some- 
times done, after the English fashion, in a rever- 
beratory furnace. é 
Turning to Italy we found the Government mines 
and works of Agordo, near Belluno, in Lombardy, 
represented by a very complete collection. It showed 
that the copper ore, which occurs there, imbedded 
in clay slate in the shape of a large bunch or pocket 
intimately mixed with iron pyrites, is broken in big 
lumps and calcined in large heaps, when the sulphur 
will partly burn away, and the greater part of the 
sulphide of copper will concentrate in small nuts 
or kernels within a crust of oxidised ore. The 





kernels are, carefully collected and smelted for 
copper ; the sulphate of copper, which forms in the 
crust of the oxides, is washed out, and the copper 
precipitated by iron, while the red oxide of iron, 
which is left, is worked into “ caput mortuum,” or 
polishing powder and red paint. Some sulphur is 
also collected during the first calcining operation. 
The ores and metallurgical products from Vallalta, 
Vallimpenna and Agordo, were exhibited by the 
Italian Government, and by Chevalier Manzoni, 
Samples of copper ore and copper were also shown 
from the works of Vallpelina, Bard, and Ollomont, 
near Aosta, in Seahielie. by Cornelissen, Simonis, 
and Co., and copper ore from the Sesti Levanti 
mines, near Genoa, and from Lanusei, near 
Cagliari, in Sardinia. For the productions of the 
copper works at Monte Catini and Massa, in 
Tuscany, we looked in vain. 

Turning next northward to Sweden, we found a 
good collection shown by the Stora Kopparberg 
Company at Fahlun. These mines have been worked 
for nearly six centuries upon a bunch of ores at 
least 1115 ft. high, 787 ft. wide, and 525 ft. thick, 
which is imbedded in mica schist and quartz, 
and consists of an intimate mixture of iron 
pyrites with sulphides of copper, lead, and zine. The 
ore of the principal mine, Storgrufva, yields, on an 
average, only 2.5 to 3 per cent. of copper; how- 
ever, rich ore of 34 per cent. is also found, and the 
galena contains some silver and gold. 

The annual produce is about 15,000 ewt. of 
copper, and 2300 ewt. of blue vitriol or sulphate of 
copper, besides some sulphur and red paint. The 
smelting operations are carried on in blast furnaces 
with charcoal ; only the refining of the blister copper 
is done in a reverberatory gas furnace with Siemens’ 
heat regenerators and Lundin’s gas generator, with 
water-jet condenser, the fuel being exclusively 
sawdust and saw-mill refuse. 

Norway owns 11 copper works, which produce 
10,400 ewt. of copper annually, with about 255 men, 
the largest being those of Réraas, near Drontheim, 
where copper mining has gone on since 1644, at the 
Storvarz, Mug, and Kongens mines, and of Alten, 
near Hammerfest, in Finmarken, The Alten Copper 
Company has worked since 1839 upon several copper 
lodes, which traverse the Silurian limestone; the 
ore is copper pyrites, and partly blue copper, which 
are smelted with English coal, and after the English 
method, in reverberatory furnaces. The company 
exhibited a selection of ores, copper regulus, and re- 
fined copper. Coppery iron pyrites with 2 to 4percent. 
of copper was shown from the Ytteréen Mining Com- 
pany 's mines on the Isleof Ytteroen, near Drontheim, 
and from the mines of the Vigsnaes Copper Company 
upon the Island of Karméen, near Haugsund, on the 
west coast of Norway. The company exhibited also a 
single block of ore, weighing 5 tons, and samples of 
washed ores, and plans and photographs of the 
works, The produce of these mines in 1872, was 
34,600 tons of lump ore, and 6600 tons of washed 
ore, which were almost exclusively shipped to New- 
castle and Hull. The average yield of the ore is 
4 per cent. ; a small quantity, however, is found to 
contain upwards of 12 per cent. Belgium did not 
show any copper, but the exhibits of phosphor- 
bronze by Messrs. Kiinzel and Levi were rather 
remarkable. At Val Bénoit, near Liége, the firm 
manufactures this material, containing only } to 
} per cent. of phosphorus, on a large scale. it is re- 
markable for its great strength and tenacity, if com- 
pared with either ordinary bronze or copper, and 
numerous articles made from it, principally cannons 
and firearms, were exhibited. We do not believe that 
its superior i is due to the small proportion 
of phosphorus which the metal contains, but that 
it is derived from the excellent quality of the 
copper, and the total absence of protoxide, which 
causes the metal to become brittle. 


WOODSIDE FERRY IMPROVEMENTS. 

Tue Birkenhead Commissioners have for some time past 
been considering the best means for effecting improvements 
to facilitate the means of communication between Birken- 
head and Liverpool, and competitive designs were recently 
submitted for the approval of the Commissioners, Four- 
teen designs were submitted, but the majority of these did 
not conform to the requirements of the Commissioners as 
stated in their instructions, five only being worthy of careful 
consideration. It is quite evident that most of the com- 
petitors never examined the locality, or else the great error 
of totally ignoring the difference of level between one por- 
tion of the Woodside landing stage, now devoted to the 
goods and passenger traffic, and the other northernmost part 
used for coasting steamers, which amounts to 2 ft. 4 in., 





could not have been made. The Commissioners, anticipat. 
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There is considerable doubt as to the proper form of the 
rule in this case, and the above is given subject to correction 
by further experiments. It is meant for flat surfaces, and 
for screwed stays without rivetted heads. This is the resis- 
tance to drawing through the screwed hole; and, quite 
irrespective of this rule, the strain upon any stay should 
never be more than that due to its least section. 

On the 23rd of November, the day following that on which 
the above experiments were made, a boiler, that had been 
twenty-five years in use in the steamer Bordentown, was 
subjected to bursting pressure. The boiler was rectangular, 
15 ft. Sin. length, 12 ft. 2in. width, 8 ft. 6in. height, ex- 
clusive of steam dome. The stays were unequally dis- 
tributed; the section of each stay was 1 square inch, and 
the space to be supported by each stay was in some places 
228 square inches, and in others 356 square inches. Just 
before the boiler had been removed from the steamer, the 
inspector's certificate allowed a pressure of 30 lb. per square 

i, or equal to 10,000 Ib. per square inch upon some of the 
stays. Taat is just double the strain that is allowed by our 
Board of Trade surveyors. The boiler burst at 634 Ib. pres- 
sure per square inch. From the pressure of 30 lb., at which 
t had been in use, the steam pressure increased in 11 
minutes to 50}b., at which pressure a loud report was heard, 

ributed to the breaking of some of the stays. Two minutes 
afterwards the boiler exploded with terrific violence. The 
steam drum, with a portion of the shell attached to it, form- 
ng a mass of about 3 tons in weight, were hurled to a great 
height in the air, and fell at about 450 ft. from the original 


position of the boiler. Almost the whole boiler was literally 
t to shreds, which were scattered far and wide. The 
report of the experiments, from which we have gathered 


particulars, describes minutely the great destruction 

The stays in the upper part of the boiler had 

broken in the welds; those screwed into the water space 

plates had drawn through the holes in the plates, as in the 

preceding experiment. There was ho flashing of the water 

team, for the ground and grass and shrubs all round 

vere found drenched with the water. The water gauge was 

samined only seven minutes before the explosion, and 
wed 15 in. of water above the top of the tubes. 

ave said our surveyors would have given just half the 

ssure that was allowed, and some of our readers may con- 

er that to be an unnecessary strictness. But the result 

istifies their practice; 15]b. is more than one-fourth of the 

pressure at which the boiler exploded. Only thirteen 

minutes between practice and explosion is far too narrow a 
margin, where boilers have only one safety valve,’and that 
may not have been opened for weeks in succession, and may 
be stuck in its seat. The age of the shell of the boiler did 
ect the result; the explosion was due to the failure 

the stays, and these had been put in order just before the 
experiment 

The importance of these proceedings was so impressed 
upon the minds of those who were present, that they brought 
the subject before Congress, and there has been voted the 
sum of 100,000 dols. to carry out similar experiments on a 
larger scale. The Commission appointed to conduct the ex- 
periments has just made a beginning. It is not unfairly to 
anticipate the report of the Commissioners, but to stir up the 

gineers in this country to similar activity, and to make 
known the character of these experiments, and create an 
nterest in them, that we give the following outline of what 
has been accomplished, during the last month. 

A small vertical boiler, tested by hydraulic pressure to 
42 lb., was fitted with a safety valve, loaded at 50 Ib. pres- 
sure. It was intended to destroy this boiler if possible, by 
allowing the water to become so low as to permit the crown 
sheet to be overheated, and when the temperature of the 

team had increased to 1000 deg. to inject water. Unfor- 
tunately, the fire was urged too much, and one of the vertical 

ibes collapsed before the water was injected, and when the 
pyrometer showed only 750 deg. ‘The pressure at the 
moment of rupture was 541b. The contents of the boiler 
were discharged without disturbing the position of the 
rhe next experiment was made upon a large marine 
er, the shell about 8 ft. in diameter, the plates .26 in. 
thick. This boiler had been six years in use, and was tested 
#4 1b. hydraulic the day before the experiment. There 
was a safety valve on the boiler, set to blow at 65 Ib., but it 
{ not open until the pressure was about 72 lb. ; it had stuck 
n its seat. A little before the safety valve opened, the pres- 
being then 70 Ib., two of the longitudinal seams opened. 
Tiere bad been a crack there in some places one-third of the 
‘kness of the plate, and soft patch had been put on the 
nside, a plate about 6in. wide, held by thirteen bolts on 
each side of the seam. The rupture followed the edge of the 
lap until it came to the cross seams. The plates were 42 in. 
wide, and the edges opened 1jin. at the middle, and yet the 
boiler did not burst. There was only the width of one plate 
between these two ruptures, so that over 10 ft. of the length 
the boiler there was only 42in. of plate and the soft patches 
maining. The patches could not count for much after the 
ates had parted i4in. at the middle. 
These ruptured plates will be removed and the boiler re- 
paired, and it wili then be submitted to a bursting pressure. 
experiments were conducted at Sandyhook; the 
weather had become so cold that the pipes were freezing ; 
Commissioners, therefore, removed to Pittsburg. Three 
boilers, the ordinary two-flue boilers of the Western steam- 
boats, were there in place for experiment. 
These boilers were all 24 ft. long, 40 in. diameter, with two 
ies I4in. diameter. One of these boilers, registered as 
}, had its shell 26 in., and the flues.3 in. thick; it was 
single-rivetted. Four attempts were made to burst it, but 
a the pressure reached about 225 lb. per square inch, 
seams leaked sufficient steam to prevent the pressure 
asing. The strength of the boiler was its circular shell, 
vad in no trial have they yet succeeded in bursting a circular 
sheil by a gradually increasing pressure of steam. This is 
an important fact, for the circular boiler is being everywhere 
adopted in our steamers. The working pressure allowed on 
such a boiler in our passage steamers would be about 25 Ib, 
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per square inch; but, ft must be remembered, that the 
American iron is generally better than ours. 

No. 1 boiler was of the same dimensions as the last, but 
the shell and the flues were the same thickness, .26in. The 
shell was double-rivetted, the rivets zig-zag. At the first ex- 
periment with this boiler the pressure reached 360 |b. on the 
square inch, but with no other effect than simply to cause 
the seams to leak. Un the 22nd ult., the flues were collapsed 
by sheer pressure, one of them vertically, the other horizon- 
tally, showing that it was not from being short of water. 
The flues tore from both the ends of the boiler, discharging 
the contents from both ends, not disturbing the boiler shel! 
in the slightest degree. The effect is described as terrifying ; 
report not loud, but the whole atmosphere darkened by the 
cloud of steam ; the water driven to a distance of over 350 ft., 
and the greatest width of its path, or “swath,” over 150 ft. ; 
the chimney, flue ends, timber, &c., sent to various distances, 
from 80 to 200 ft. and what height is not known. The con- 
densed steam fe]l in the faces of the spectators at a distance 
of from 60 to 110 yards at right angles to the line of dis- 
charge. The report was not loud or sharp; the appearance 
of the expulsion of water and steam was very much like that 
of a piece of orinance when fired. The concussion of the 
atmosphere was felt 200 yards away, and before the report 
was heard. Fortunately, no one was seriously injured, but 
one man was scalded, and his and another's narrow escape 
18 @ caution. 

The boiler was situated in a sort of ravine, between two 





banks about 150 ft.in height. There was a bomb-proof | 
erection three feet from the back end of the boiler. The steam 
gauges were placed in the bomb-proof. The spectators were | 
down in the ravine, scattered about, at from 80 to 110 yards | 
from the boiler, at right angles to the boiler, the boiler lying | 
across the ravine. They had a longitudinal view of the 
boiler, with its chimney and firing space to the right, and the 
bomb-proof to the left ; the door of the bomb-proof was at the 
right-hand corner, towards them, but hidden by a projecting 
bank of earth, the bank of earth being continued all round | 
the back of the bomb-proof. These two men had been at the 

back of this bank waiting for the explosion ; they had waited 

30 long that they thought it was another miss, and so left 

that position and coolly walked round to the boiler and ex- 

amined it, and then they tried the water-gauge valves. 

They found the pressure was so great that they could not 

open them. They then hurried into the bomb-proof and read 

three gauges there—one at 400 Ib., one at 450 Ib., and one at 

500 lb. Seeing a number of the spectators following their | 
example, one of the men stood in the door of the bomb-proof, ; 
and made gestures to them not to approach. All the spec- | 
tators were drawing nearer, believing the experiment had | 
failed. While he was in this position, he having just turned 

to shut the door, the collapse took place. He was driven back 

by the concussion of the atmosphere to the wall of the bomb- 

proof, and, by the recoil, was thrown out of it entirely. He 

was scalded about the face, arms, and legs, but not severely. 

The other man, who was within the bomb-proof, was not | 
injured. 

{tis a fair conclusion, from these experiments, that no 
circular boiler was ever burst, or can ever be burst, by a 
gradually increasing pressure without “ complaining,” or 
giving notice of over-pressure to the engineer or those in at- 
tendance: It isnot the circular shells that are dangerous, 
but the stayed flat surfaces, and the high-pressure circular 
boilers, now coming into general use, are much safer than 
the low-pressure boilers which preceded them. 

According to Fairbairn’s rule, the flues of these boilers, if 
perfectly circular and without rings, should have collapsed 
at 241 lb. pressure. An average of the recording gauges, 
read after the experiment, showed only 850 Ib., but, accord- 
ing to the statement of the two men who were within the 
bomb-proof, it must have been much higher. The report of 
the Commissioners will no doubt explain this. 

This is the first explosion of a boiler at such a high pres- 
sure that has been witnessed by spectators watching the ex- 
periment. The explosion described in the first part of this 
article was at only 53 Ib. pressure. 

The boiler —_- ave been stopped until the spring 
of next year. During the winter the Commission will con- 
duct experiments on safety valves. These are of the same 
character as those now being carried out by the editor of this 
magazine. Ina special circular, sent out by the President of 
the Commission, D. D. Smith, Esq., the object of the safety 
valve experiments is thus set forth: “ To determine the best 
form, construction, and dimensions of safety valves, so that 
they may be what their name denotes, and operate autom- 
atically, so to relieve the boiler that it will be impossible, so 
long as the valve remains unobstructed, to explode or burst 
a boiler by gradual accumulation of steam when in ordinary 
on” 


An invitation to witness the experiments was telegraphed 
to our Board of Trade, that they might send one of their 
officers to be in time for the experiments described above. No 
one has been sent yet, but no doubt our Government will 
avail themselves of the generous offer. It is the custom now 
for army officers to be sent to accompany the soldiers of a 
friendly nation in their campaigns, to witness their tactics 
and to report thereon. That campaign, whose skirmishing 
actions we have just described, is the beginning of a warfare 
where conquests are not also defeats, where what is won to- 
day is never afterwards lost, and where every gain is a victory 
for all mankind. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippirsprover, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a good 
attendance on ‘Change st Middlesbrough, bat, as was ex- 
pected, scarcely any business was done. Pig iron makers 
still asked 87s. 6d. per ton for No. 3, and, in some cases, got 
as much as 86s. per ton. They are confidently looking for- 
ward to the time when they will get higher prices. Buyers, 
however, still believe that they are gaining by waiting. On 





Tuesday next the quarterly meeting of the North of England 
iron trade will be held at Middlesbrough. This meeting will 
probably be very largely attended, and no doubt both sellers 
and buyers will Mecite what course they will adopt respecting 
entering into contracts. In the finished iron trade there is 
no change. Nearly all the works are idle, owing to the 
holidays. There is little work on hand, but it is believed 
that with the new year will come better times, and that in a 
short time the rail mills will again be in active operation. 


The Coal and Coke Trades.—As usual at this soason of the 
ey people are thinking about making their coal contracts, 
ut many prefer postponing entering into engagements until 
they have better data to calculate the probable condition of 
the coal and coke trades for the next few months. Although 
there is little doing, prices are rather better. Household 
coals are quoted 20s. per ton at the pits, puddling coals 12s, 
per ton, and unscreened manufacturing coals 14s. 6d. per 
ton. Coke is being sold at 28s. and 30s. per ton. 


Testimonial to Mr Rupert Kettle.—Mr. Kettle has several 
times decided wages disputes in the North of England iron 
trade, and his services as arbitrator are to be recognised by 
both masters and men. The following is a copy of a beau- 
tifal address which is to be presented to him by the Cleveland 
mine owners and miners: “To Rupert Kettle, Esq.—The Cleve 
land Mine Owner's Association and the Cleveland Miners’ As- 
sociation desire unitedly to express their sense of the great 
and gratuitous services which you rendered to the important 
mining industry of Cleveland in acting as arbitrator between 
the mine owners and the miners, in June, 1873. The confi- 
dence which both parties felt in your impartiality and ability 
afforded a prompt solution of what threatened to be a grave 
industrial conflict, affecting much capital, and many thou- 
sands of men, and we desire you to accept the only form of 
acknowledgment which you permit us to offer—our hearty 
thanks. Signed (for the Cleveland Mine Owners’ Association), 
L. Lowthian Bell, chairman; David Dale, vice-chairman ; 
John Dennington, secretary. For the Cleveland Miners’ 
Association, John Jackson, chairman; Thomas Crowe, trea- 
surer; William Grieves, secretary.” 


Engineering.—In the northern towns engineers are busier. 


NOTES FROM THE SOUTH-WEST. 

Ebbw Vale Steel, Iron, and Coal Company (Limited).— 
An interim dividend at the rate of 5 per cent. per annum, 
equal to 14s. 6d. per share, has been declared by the Ebbw 
Vale Steel, Iron, and Coal Company (Limited), as com- 
orgs with 10s. per share paid at the corresponding date of 
ast year. 

Severn and Wye Railway.—Rapid progress is being made 
with the extension of this line between Parkend and Cole- 
ford. 


Potteries, Shrewsbury, and North Wales Railway.—Mr- 
Judd, formerly of the Monmouthshire Railway, has been 
appointed teathe manager of the Potteries, Shrewsbury, and 

orth-Western line, Mr. Judd has had Indian as well as 
English railway experience. 

Improvements at Torquay.—Mr. Morgan, one of the in- 
spectors under the Local Government Board, has held an 
inquiry, at the Townhall, Torquay, respecting an application 
of the Torquay Local Board to borrow 60001. for water works 

urposes, and 15001. for improvement of a favourite resort 
own as the Lincombe Drive. 


Hartland Point Light.—The face of the cliff at Hartland 
has been cut down to about 40 ft. above high-water mark. 
At that elevation « platform has been made for a lighthouse, 
and dwellings for the lightkeepers. It is approached by a 
winding roo 7 ll the top of the cliff. Gardens for the light- 
keepers are laid out about a quarter of a mile in the rear of 
the face of the cliff. The light to be exhibited isa first order 
revolving dioptric, with the latest improvements. It will 
revolve, showing a flash every 30 seconds over an are of 
242 deg., in the order of two white flashes and one red, the 
three completing one revolution. 


Risca—Black Vein Colliery.—Since the South Wales and 
London Coal Company bought these works, great improve- 
ments have been carried out. Five new shafts are now in 
course of sinking opposite the Rock Vein Colliery, and a new 
bridge across the Sirhowy river is in course of construction, 
which will connect the Monmouthshire Railway with the new 
pits. Several workmen's cottages are nearly ready. 

Amalgamated Association of Miners.—The Exccutive 
Council of the Amalgamated Association of Miners have 
had under consideration a late colliery dispute at the Werndale 
Level, Caerphilly. The council, at a private meeting held 
in Manchester on Saturday, strongly condemned the action 
of the local district committee in ——s to agree to a 
settlement by arbitration, and conside that they had 
not acted fairly or justly towards Mr. Holmes, the proprietor 
of the works. Under these circumstances, the executive 
were of opinion that any men going to work at the Werndale 
Level should do so on the terms already offered by the 
masters. 


A Coalowners’ Association for South Wales.—For some 
time negotiations have been proceeding armong the whole of 
the ironmasters and colliery proprietors of South Wales and 
Monmouthshire, having for their object the formation of a 

werful federation, which shall be able to deal with the 
requent demands which are being made by the colliers and 
ironworkers, through the Amalgamated Association of 
Miners, and the National Association of Ironworkers. The 
project comprises, ove other things, an insurance fund 
of 300,0001., with which it is —— to indemnify any 
member of the association who may be affected by a 
strike of workmen in carrying out the decisions of the 
Masters’ Association. The undertaking has been definitivel 
completed at a meeting of the nasan and aot 
owners of Monmouthshire, Glamorganshire, and Carmarthen- 
shire, held at Cardiff, under the presidency of Mr. R. E. 
Fothergill, M.P. 
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well, Killingworth William Hedges, N. St. Bernard Beard- 
more, Osbert Henry Howarth, and Charles Graham Smith. 
The conversazione given in the western galleries of the In- 
ternational Exhibition by the President and Mrs. Hawksley 
on the termination of the session was alluded to as 
having been in the highest degree successful, and it was 
remarked that there was no one who did not gratefully and 
cordially reeognise the hearty, genial, and liberal spirit of 
the President in this innovation. The attention of the 
council had been devoted to a question of the gravest im- 
portance—viz , how the character, scope, and style of the 

riginal communications (papers) read at the meetings and 
the consequent discussions could be improved. Having re- 





| gerd to the number now presented, and to the impossibility 


for want of time of reading and discussing thoroughly more 
| than 10 or 15 communications in each session, it was pro- 
| posed as far as possible to accept for reading at the meetings 
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v1 sontained principles suitable for diseus- 
| sion, m h others as might be aceepted for publication | 
nan appendix to the proceedings either in extenso or in 
bstract. This would introdace what might be regarded as 
inother class of original matter into the volumes; but the 
incil d i other alterations necessary to mect the exi- 
rene the cas It had, therefore, been deter ed to | 
introduce a system which had been found to act beneficially in 
ther societies, both at home and abroad. This was the 
ganisation of a scheme by which the publications of the In- 
tution should contain a summary of information gathered 
fr l A engineering societies, and from 
f vi vals on ail branches of professional 
| knowledge. The “ minutes of proceedings” might then be 
ir rded as complete works of reference which in the in- 


of the Institution it was desirable they should be, 










































rH INSTITUTION OF CIVIL ENGINEE wif ling, in fact, a perfect record, however brief, from year 
| annual meeting of the members of this society | to year of the gress of engineering science. The council 
/ I , ' t Mr. Hawksley | were of opinion that the surplus funds might thus be most 
% ¢ e Int are ry passages of | @ lvantageously employed in furtherance of the objects for 
ise repor f . election of the | the advancement of which the Inst tution was incorporated. 
=) : 2 " was ! After the reading and adoption of the report the premiums 
s ret it ra " . were presented, and the usual votes of thanks were passed 
3 elect y the pr very cordially to the President and other officers. The 
” . ie “Civil Eng , & class of | ballot for the eouncil for the ensuing year has resulted in 
¥ 1 Internat al Exhit «74. the members | the election of Thomas Elliott Harrison as President ; Wil- 
a “ { s of and othe } liam Henry Barlow, John Frederic Jateman, Ge rege Wil- 
& gto pu works asf ind as complete as | loughby Hemans, and George Rob rt Stephenson, as Vice- 
3 It was stated that ti n the roll of the! Presidents; James Abernethy, Sir William George Arm- 
I ng the past y ided the election | strong, C.B., Joseph William Bazalgette, C.B., George 
i* f ' 17 m 1137 iates, the | Berkley, Frederick Joseph Bramwell, George Barclay Bruce, 
ie f ‘ iates t 4s8 t rs. and the loss | James Brunlees, Sir John Coode, William Pole, F.R.S., 
S| rar ber mer P 26 associates, | Charles William Siemens, Sir Joseph Whitworth, and Ed- 
be | I th a net effect 1 of 111, being | ward Woods, as members; and Major Frank Bolton, James 
* ' of arly nt. per annum. | Staate Forbes, and William Newmarch as associates. 
z athe books on tl e last 15 | - 
Po ° 199%, being 2 . ee | THE WATER SUPPLY OF LONDON. 
ee I neil had adi 72 into the class| Mag. Fraxx Borron in his m nthly report on the London 
a t “i to t ] i > had en with- | water supply just issued speaks as follows: 
“el t t The i 1. ther re. been 19. “ During the month of Nevember the state of the river at 
aa ' f about & t., and making the} Hampton, Molesey, and Sunbury, where the intake of the 
> 259. On t . finance it was re- West Middlesex, Grand Junction, Southwark and Vauxhall, 
: at for some year ! had been consider- | Lambeth, and East London Companies are situated, was good 
x pay ts. Ir in the last 14] on the Ist, after which it gradually became slightly coloured 
y es s had a ! ! og like 2000/, | and turbid, and remained more or less in this condition until 
im on averag 9 r pts were nearly | the 13th, when it improved and became good for the remainder 
a w y ex liture was|of the month. The highest flood state of the river at 
y t ¢ per annum. One moiety of the excess| Hampton during the month was 11 in. above the (6 ft.) 
ainly from entrance { mpositions—sums summer level, and the lowest 4 in. below. ‘ 
nccording to t present | ws, should be, as| At Ditton the state of the water in the river during the 
vested on capita But the other | month was good for 9 days, indifferent for 8 days, and bad 
a year was fairly g to income, and | for 13 days. The highest state of the flood water at this 
had under cor vt im could be | place was 1 ft. 5in., and the lowest 2 in. above summer 
i sly and advantag : n promoting | level. The highest temperature of the water during the 
sa rests the « i of its mem- | month was 48 deg., and the lowest 42 deg., while the highest 
m was then made ¢ trust funds, four in | temperature of the air at the same place was 60 deg., and 
—" . ' 1, Joseph | the lowest 30 de These observations were made daily at 
] s urd 1 of Charl } The raintall during the month was 1.89 in. 
was stated tha par value of | istruction of additional subsiding and impounding 
was 7 1 I n invest- | reservoirs by the Chelsea, Grand Junction, and Southwark 
inted to 16.2 ls. & t the available | and Vauxhall Companies is most desirable. The Kent 
was ; t : &s. 6d., as | Company are now giving constant supply to about 2200 houses 
i ’ lid ¢ f the last | in De ptford, and have a pl ed to the Metropolit an Board of 
r 18357. 18 Works in conformity with sec. 54 of the Metropolis Water 
r y expenses had | Act, 1871, for instructions for affixing hydrants to the mains 
: \ " ng, on which | in the district now under constant supply. This company 
r been pa Of|\is about to extend the constant supply in their district, 
ig f 7 was in Govern- | i have issued a notice to the Metropolitan Board of W orks, 
k,a ular Ls ly 4 per cent. that, in pursuance of the provisions of the Metropolis Water 
k ; tk , W mpanies. As | Act, 1871, they propose, on and after the Ist day of March, 
ial enumeration, it had been ascertained that | 1874, to give a constant supply of water to such part or parts 
ry ‘ i43 i isive of 820 | of the company’s water limits as are comprised within the 
18 the « ruc extended to 228 | following district, that is to say, so much and such part of 
N66 t > pag id t pplements already | the parish of St. Nicholas, Plumstead, as is contained within 
wou ring y to 720 pages, figures | a line drawn from the point in the centre of the Plumstead- 
th R ‘ \ rrow f the eol- | road, where the western boundary line of the said parish 
J y- pa z been i last | croeses the road, and fellowing south the said boundary line 
ations were read} to the centre of esea-road, thence in an easterly 
st manifested } direction alone Avglesea-road, Conduit-road, Raglan-road, 
ga for the | Durham-road, and Park-road to its junction with Griffin- 
ways 1 : n uy which subject | read, passing northward along Griflin-road so far as 
¥ rought forward at | Glyndon-etreet, and thence eastward to the south corner 
oe ; t f engineering | of Park Brewery in Cage-lane, thence in a direct line 
i ; s there had been] to t Old Manor House in Wickham-lene, thence 
‘ i s ar i to James Deas,| northward down Wickham-lane and Church Manorway to 
rg y t Cul | Wiiliam Wil- | the South-Eastern Railway, thence westward along the rail- 
= Har { Watt medals and| way lice to Griffin Manorway, and thence along the 
é to Siz es Augustus Hartley, Jobn | Plumstead-road to the western boundary line of the said 
I am r ram; 7 i premiums to John parish, the h uses abutting on either side of the several streets 
M ai F.R.S ad t anby premium | named in the aforesaid line being included; this district 
‘ Sopw rhe s tal meeting for the | includes about 2700 houses. Beet 
z : ssion of papers by the students were ten lhe New Kiver Company have now the power of affording 
and the essa‘ ibmitted on th »easions had fective constant service im their district. They have also 
ed t sward of Miller prizes to Messrs. Frank Salter, | commenced a new high service covered reservoir to contain 
E 1 Newman, Alfred Fysoo, Joseph Prince Max-! 1,000,000 gallons at Southgate, in anticipation of the re- 


quirements of the water supply to Edmonton parish. The 
company have in a number - pee afforded constant supply 
by means of standpipes, and have agreed with a Committee 
of the Corporation of the City of London to furnish constant 
supply at ones to a large number of the houses of the poor 
within the City bounds, whenever the arrangements of the 
officers of the Corporation in connexion therewith are com- 
pleted. The Kast London Company are extending the con- 
stant system of supply in their district, and have completed 
the arrangements for supplying the houses in the special 
district referred to in previous returns. 

The Southwark and Vauxhall Company are constructing 
covered service reservoirs at Nunhead, to contain 18,000,000 
gallons, and are erecting additional engine power for high 
pressure constant supply. Additional boilers and works are 
also being constructed at Hampton. The West Middlesex 
Company are giving constant supply to a number of houses 
on the application of the owners, who have provided fittings 
according to the Board of Trade Regulations of the 10th of 
August, 1872, and are fully prepared to extend the constant 
| supply when called upon. This company is also construct- 
| ing extensive works and additional engine power at Ham- 
| mersmith and at Hampton to insure effective constant supply. 
Grand Junction Company have completed a high service 
| reservoir near Kilburn, to contain 6,060,000 gallons for con- 
| stant supply, and are now laying a line of main pipes to 





| 





‘Le 





j connect up this reservoir with the works at Campden Hill, 
} and ere likewise erecting additional boilers « works at 
| Hampton. 


|} The Lambeth Company are carrying out extensions and 
| improvements in their works. At Molesey, the construction 
| of reservoirs is being proceeded with to contain 110,000,000 
| to 120,000,000 gallons of water, with pumping engines to 
fill them to a level of 12 it. above the river. Waen fuil 
these reservoirs will contain 10 to 12 days’ winter supply 
to the district, and durmg the months when floods prevail 
(by selecting the times of pumping when te river water is 
in the best condition) a good deal of flood water will be 
allowed to pass. Several days’ subsidence will thus be pro- 
vided, and consequently an improvement in the water should 
take place. The water from the reservoirs will ran by 
gravitation through the new conduit to the fliters at Ditton, 
which are in course of extension by the conversion of the 
reservoirs there into filter beds, which, when finished, will 
increase the present filtering surface by 70 per cent. During 
the time these works argjn progress the filtration is inefli- 
cient, but every effort iaMheing made to complete the works 
as soon as possible. The company are also giving constant 
supply by means of standpipes in a number of courts and 
alleys, and arrangements have been made to supply upwards 
of 5000 houses of this class. The alterations in fittings 
under the Board of Trade rules and regulations are being 
gradually effected as occasion offers, and are carried out in 
all new buildings. 

The Chelsea Company are proceeding rapidly with the 
construction of the new filter beds at Ditton. Two of about 
l acre area each are already completed, and another larger 
one progressing. A considerable improvement in the filtra- 
tion of this company should shortly be effected. This com- 
pany are laying down a new 30-inch pumping main between 
Kingston and Putney for the constant supply, and are 
covering in a reservoir at Putney Heath (hitherto not in use) 
capable of containing 1,000,000 gallons of filtered water to 
improve the supply of the high service. 








Auritxe Tusnets.—The length of the great Mont Cenis 
Tunnel is 8} miles. The length of the tunnel now com- 
menced through the St. Gothard is even more considerable, 
being 92 miles. 

Povenksersi£ Bripce.—A bridge about to be erected by 
the Poughkeepsie Bridge Company will rest on four piers, 
each 600 ft. apart; there will also be a pier on the shore on 
each side. ‘Lhese piers will be of granite founded on the 
bed-rock and wiil be carried up to a height of 130 ft. above 
high water mark. On the piers will rest heavy iron and 
steel trusses, each 500 ft. long and between 60 ft. and 70 ft. 
in height, a railroad track being pr »posed to be laid upon 
the top chord or nearly 200 ft. above the water line. 





Sxnviay Rartways. —The Ottoman Porte has intimated its 
assent to the request of the Servian Government for a junc- 
tion of the projected Servian Railways with the Turkish net- 
work of KRoumelian Railways, by way of the Valley of the 
Morava. The conditions upon which the Servian Govern- 
ment proposes to undertake the construction of the lines 
have been revised. It was originally stipulated that 80,0001, 
should be deposited by the concessionary company with the 
Servian Government as caution money until the construction 
of the lines was completed; but it is now agreed that the 
amount in question shall be returned to the concessionnaires 
as soon as the extent of railway executed represents a value 
of 800,0001. 





Nonrrners Ratwway or Queensiay pd. — Surveys have been 
completed trom Westwood tor a mile past the summit of the 
Gogango Range, a distance of 45 miles from Rockhampton. 
On section 1, $4 miles from Westwood, al! the earthworks 
are now completed. The piles for 27 out of 30 bridges have 
been fixed, and 15 of the bridges are nearly finished, while 
the superstructure of others is being rapidly proceeded with. 
A large number of stone culverts have also been completed. 
The supply of sleepers is being obtained more easily than 
was expected in such a thinly timbered country; and those 
available are of excellent quality. The engineer, Mr. 
Ballard, states that if the rails and fishplates arrive from 
England in time, he hopes to have the first section open for 
tratlic early next year. The line over the Gogango Range is 
stated to be a more difficult piece of engineering than that 
over the Main Range, and it is estimated that this portion 





of the line will not cost less than 14,000/. per mile, 
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STATIONARY BOILERS WITH ZEH’S FIREGRATE. 
CONSTRUCTED BY MR. G. SIGL, ENGINEER, WIENER-NEUSTADT. 
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We illustrate, above, the boilers constructed by Herr | directions, and so fulfil one of the condi.ions which theory neath it, aad 2 ft. 6 in. in diameter, by about 32 ft. long. 
Sigl, of Vienna and Wiener-Neustadt, and employed to | has shown to be advisable, but which is not well complied | The main boiler is inclined downwards from front to back 
supply steam for driving all the mavhinery in the Austrian | with in the ordinary types of boilers. The three boilers are | 9 in. in its length. At the back end it communicates, by 
section of the Hall at Vienna. The leading principle | identical in their construction, each consisting of a main | means of an 18-in. tube, with the higher end of one of the 
governing their construction is, as will be readily seen, that | shell or boiler proper, 4 ft. 6in. in diameter by 34 ft. Gin. | “ bouilleurs,” which also has a fall of 9in., but towards the 
the gases and the water shall move throughout in opposite | long, and two water tubes, or “ bouilleurs,” placed under- | front instead of the back.. The front ends of the two water 
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mea f " 4 . it is arrange Tect ual ner to remove the sotter deposit. P | would be certam to pay good interest on the required 
= a f } ‘ k the low r “For the insert the scraper, special castings have | capita Se 
: 7 nf i at rva t mile in the main pipe, lam your obedient Servant, 
7 , ‘ sch having a t ud covering an aperture Groner Remixot ox. 
aed of she 5 ft g, ar sar » diameter of the pip: December 20, 1873. 
ne and n . rat ur The t ‘ g s is to afford convenient 
r wt means of removing t wing of short portions | 
. " P fe ae afl ‘ & a » ‘ . he } 
; seen from Fig. 3, in | being cleaned without interfering with the supply to the SCREW PROPULSION. 
. , , ‘ ‘ " , fr he I ; ‘ ra . } n very sa sctory. as it : I rH DIT t EN ‘RERING 
f f ai . a as : , 0 ga ; Srt2,—TI read with interest the art n this sul -3 your 
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¢ ° ~ ‘ , perl nts, ¢ Mr. Griffiths, with screws : 1 at 
‘ n;w | : sso 8 
. ‘ ’ «| that " , Yr w 4 ¢ the ves a I ay “ r nce to t 
1 : 
was 1 r ex perim t t I ’ nterta Lop o 
ted : Agr gt ‘ iw i : ir a ¢ 4 ra 
t ' 5 t gt r wit i any experi 
. ts tt rra “ Mr. Griffiths g ) 
j 7 7 " BRITISH AND CONTTD TAL RAI VAY ; pr r on fe 4 “ pe wr 
4 rUNNEI 1 an apy ’ [ screw pr a tw { 
I roe | ENGIN ‘ lvantag gaine t r i the w l. By 
: . p ; ‘ S \ vy pr t h railwa tunr the ading | rea g “ r turbed water 
' 7 be ‘ . a } { : rt eariy i rs at th entrar t y i water thus 
V - ; —_— your va r now that ¢ as com i upon being broken u 1 3 : om 1, Ww h 
ies ‘ 4 Fra it : ha r tr } f l f that reta ne 
‘ . ; grea , . t theow this part of ¢ : 
} v " t rough the wa 
t 7w A t vantages rrangem t 
‘ . | J 4 n Mar : while ¢ raced a 
I , " , . ra chann ser, ¢ ir i to the I 
' Mr. Prests f | rs aod Shi rs in Seotiand, on t 1 
4 r 5 g r t nting ipr 1s this a] at as ti best r ans 
- “ ‘ 4 along f g the pow : r tha ase t wil ft 
. f Harw i betw above boat (w ready t non t ‘ 
. ga la not rr hy ti acid f « pad nd y raise ; 
ra “ t st ty of king for repairs, \ to get the fu 
= ‘ ' *. that Lor iy Ww t intag what Mr. Griffiths now wat 7 $ 
‘ ’ iw i act 1 n a I , S t risks 
g ; ’ and t} * wa ' ste | ’ a to 
t r work t rN " k beside 
t ! r » Mr. P st r 4 re t r sxl $ assist 
j ; M 5 ’ i : sent the load ng a nt 
" wnnel ‘ na a lowing the boly of the wate i the ru aya 
, ? D and ( ne N , k anu ‘ ter or tra 
‘ ra Dover ¢ a f ’ 48 = a red r. 
| the } w 1 then be t gr an estone t You tfully, 
| pass throu taking the thickness at 600 ft. to 700 ft. it} _ : James LYALt 
WATER-MAIN CLEAND APPARATUS w i th of 12 tol it. | er 4 43, Gor tr Glasgow, D ber 24, 1873 
Were ‘ . Pe eR and anvt ’ ke working gra née ¢ 
wing interest . t t , water “ ia g the ry acdyr i] 
r ste thet y . | 4 lera nw e the tunr uld be carried I 4 TRA N spT spu.—!I appear ' 
The publi | at . vecuent heen told that | through t alk, th njority of engineer rable 2 x i t Australian overland telegr 
th supply f rfrom Ex gera w being shat T r » at pt, t suse « a r { porous r ts t ‘ t t prov ng and er ing ir 
' slar dave in order that t r n ght be cleansed. | asu to be met with, and asit ww enti t) I s upon I s of et vreen P Darwin and 
i » who read the noti and experienced the inconvenience | hannel, ar 1 will besides contain numerous h aws,| tennant’s Creek; 17 l as | laid out in erecting 
oceasioned could realise the amount of thought, care, sk and fissures, it can hardly be expected to resist t 1 of | stations & more ¢ ule than was at fix n 
and labour which had been brought to bear upon this cleans water over it without considerable volumes getting tt ten ated, and ilo is g towards sup} ng stores 
ing operation. Some time ago, an account appeared in | ¥ rkings, and to such an extent as to make it impossible to | plant, and stock on station account 
ENGINEERING beneficial results accruing to the town | ‘ xhaust by pumping There also arises anoth r objecti nt . . a aig ile . 
of Torquay by | n of such a system Mt pipe-clearing the Di ver a i Cape Blane Nez », tl Shanne l having dee; | Tur Suez Caya It is stated that the I rnat na Com- 
as that adopted here—the scraper being pr pelled through | * ater, about 200 ft. at high ti | the way across « n this | Mission appointed to d ter the system upon which th: 
the main by the force of the water. No my 4 tion was | ‘ne, there are no faci ities of pu g down an intermediate | onnage of ships passing © the Suez Canal, has termi- 
ntive faculties of | *haft, therefore the attempt to drive the tunn 1 would have | Dated its labours. It is pr “i that ships measured up 





given of the instrument used, and the inv 





to be from the land only, and the means of progress would | the Danubian system shall pay a surtax of 2s. 6d. per ton 





the engineer in charge of the works at En egere had to be | thee . ; 
called into requisition. The subjoined particulars, whi h we | be very restricted. | which is to be progr ssively reduced until it is to cease alto- 
have gleaned upon inquiry, will fully explain the et ps| It would therefore be well to consider whether a mu a | ge her when the transit through the canal amounts to 
, - 4 |mnore likely strata for insuring success cannot be had by U,U000 tons annual e conciusions of the commission 

aken, and the modus operandi | a : ' | ; | 
turning attention to the Wealden, which consists chiefly in which the French delegat s are stated to have concurred, 


The main pipe supplying water to the City of Brisbane 
is 8 in. in diameter from the Enoggera storage reservoir for 
to the service reservoir in the 








» miles, and 9 in. for 2} mi 
city. Shortly after its completion, it was found that, in con- 
sequence of the high temperature of about 70 deg. Fahr., 
and the small quantity of mineral salts, the interior of the 
came covered with moss, especia ly for the first half. 























very strong impervious clay, and of which there is a very ry | are to be summed up in a report, which is to be shortly pub- 
| considerable mass, extending from Hythe t Eastbourne, in- | lished 
cluding the whole of Romney Marshes, and exten rom y 
Dungeness, across the Channel, to the French shore, een | Drartes FoR 1874.—We have received from Messrs. 
Cape Grisnez and Boulogne, and which, on the | lish side, | 
is supposed to be at least 2000 ft. thick, diminishing consider- selection of diaries for the ec 
; ae 








Lett par ge Pe nd Cooper, 


year. It is difficult 















































: and this, with the corrosion of the metal along thé j ably mn the Boulonnais. Beneath the Wealden omes the | to assign superior merit to . ere being a remark 
whole length, not only greatly diminished the quantity of | @P per Oolite consisting of Portland stone and Kimmeri ige | able similarity in the diaries issued by t th. It is almost 
water conveved, but a leter rate i the quality, as portions clay, the latter is stated to be 560 ft. in thickness at Boulogne, | — ess to say, that in both cases the stan lard of ex- 
of the inerustation became det ed, and, floating down the | 4nd passes under the Channel, and in all probability the | ¢ is a high one, and convenience of arrangement very 
main, caused much inconvenie to consumers. and even | Wealden and the Kimmeridge clay immediately unite, and in | ¢ diable. We have also receive d a copy of the Iron- 
choked © pit | this case the tunnel might be carried from one strata t m y diary and text book, published as the thirteenth 
“ The ir valves, which had originally been placed at | another without difficulty, therefore the | ne may be kept ; nun ber v L8¢ ; ther in finish n 
the lower points on th ne of main, proved inadequate to | entirely in the Wealden, or pass from the Wealden to this npletene d s this r compare, with 
the removal of the deposit, as it adhered to the surface of the | Kimmeridge clay. In the first, it would go from Dungeness | those of a ¢ by the above named mak: 
iron, and therefore Mr. Sigley. the officer in charge of the | to or near c ape Girisnez ; 10 the latter, from Dung ness to/ - a 
works, suggested, in February, 1872, to the Board of Water | Bo Boulogne. The distance across the C annel from Dungeness | A Pt K Bostos.—Growth possessions by 
Works that it would be desirable to scour the interior of the | te Cape Grisnez is about 25} mil s: the distance from | annexation has stimulated in the Bostonian mind the desire 
main by the use of a machine to be propelled through by the ID ungeness to Boulogne, 30 miles; either of these lines | for a public par A plan of pub e grounds has been pr 
pr » of the water ee | woul + cross the shoal ed the Ridge, and on which there | pared, which « ntem] lates the making of a park contair 
The subject beir ne of great importance, and involving | is not than 12 ft. at ) 1w water ; cand the shoal being not ing threee sq miles of territory, or a t2 acres, and 
mu Reulty from leficency of precedents, several ex- | less han half a mile in breadth, affords facilities for putting for this th , th improvements, is estimated at 000 
aminations were made of different parts of the main whe rye an intermediate shaft, so that the tunnel would in| dols. Th site is in Brooklyn, which at a recent nexation 
was access hy the valves. and it was found that the in- | effect be divided into two, giving more than double the fa- | ele refused to be annexed to Boston, and is now com- 
crustation was as ; us 2 in. thick parts of bottom of | cilities of carrying on the w rks, besides double the means of ple surrounded by the ther listricts of the city. It cor 
the pipes, and that for the whole length the metal was very ventilation. Again, the starting points of the line being | tains smal! streams and a large pond of water, and it pr 
rough from corrosion * | from a low le ve l, the dength of tunnelling would be less than | posed to use the water s suPl y by making an artificial lake 
“ Mr. Sigley having been authorised to carry out his sugges- |e mpared with a line joining the existing railways on a high and a chain of lake! which will give variety to the 
tion, proceeded t natract’a suitable machine for seraping the | level, assuming the works to be carried at equal depths below | scenery 
interior of tl i after several experiments on diffe. | the sea an 
rent forms. « a very efficient iin which con- I am quite satisfied that a tunnel from shore to shore may Terxisn Ratitways M. Pressel chief engineer of th 
sists of a « 1 in. gas tt 3 ft. 4 in. in length, be made across from Dungeness for 3,500,0007., and that | Anatolian railways, bas tendered to Por through the 
with ferr net for t nrenience of introduction into | 6,000,0007. would be;the outside expense of the whole, includ- | German legation his resignati f that post, and the re- 
the openings of the ma this central shaft are | ing the approaches, stations, and all complete, and my con- | Signation has been accepted. The services of 150 of the 
a nuraber of steel springs, 1 in. wide, and yth in, thick, in- elusic ns are engineers employs i under M. Pressel haye been lispensed 
chned about 3 r., a0 as to press on the sides of the pipe, 1. That the tunnel from Dungeness may be made with | with by the Turk sh Govern nt, one month’s extra salary 
and act both as scrapers and ¢ ipport the shaft in the | certainty. being pa lasa “ gratification. The step in question has 
centre.. At about equal int s on the central shaft are 2. That it may be made in less than half the time of any | been taken on the ground that the expense attending the 
fixed four pistons, each formed of a f india-rubber, r. retention of so costly a staff in Asia Minor was dispr por- 
! I That it is more in the direct line between London and | tionate t » the exigencies of the imperial budget Fifty of 


} in. thick, and supported in front by eight radiating plates 
or flat arma, attached by hinge joints, so as to fold back on 
meeting any obstruction or irregularity of the internal surface 
of the main, any leakage of one piston under such circum- 


stances being met by the other three, while the circumference 











Paris. the employés lately engaged under M. Pressel have, how- 
t. That it may be made at less than half the cost of any | ever, been re-engaged ‘by Hafiz Pasha, Director-General of 
other line for the reasons above stated, and because there are | Kailways in Euro ypean Turkey, for carrying on a railway 


I extension northward by way of Bosnia. 


materials at hand. 
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| of these exhibits were the tus of Sémmering, 
SCO See AS Te VIENNA | of Gauss and Weber, and of Jaite—the first tee 
INO. LA, | being the earliest contrivances towards rendering 

Tue German Government conceived the happy idea | telegraphy practicable, and the last as embodyi g 
of forming a collection of telegraph instruments, so | the most recent improvements. We say nothing 
as to enable the visitor to realise the astonishing pro- | of Baron Schilling’s telegraph, as there were only a 
gress made in the course of a few years in this | few designs showing the disposition of the needles 
branch of applied science. The collection had a | and the method of signalling. ' 


| a wooden bobbin, provided wi 
| with a considerable number of turns of covered 





national character, that is, it embraced only the | Soémmering’s apparatus is based upon the hap- 
contributions of German genius. This feature ne- | hazard discovery of Nicholson and Carlisle. viz 

cessarily detracted from the completeness of the ex- | the decomposition of water by the galvanic current. 
hibits as a class—compelling the inquirer to sup- | He strung thirty-five insulated wires into a cable. 
plement his information in other quarters—but at | and led them from a metallic terminal at the trans- 
the same time it showed that German savans were | mitting station to as many gold points enclosed in 
soon in the field, and that they carried on their | small glass tubes filled with water. On the pas- 
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explorations with diligence and success, The earliest | sage of the current, the letters or numbers, in- 

apparatus we noticed is that of Sémmering, 1808 ; | tended to be signalled, were recognised by the de- 

and the latest that of Jaite, 1872. The intervening | velopment of the respective gases, hydrogen taking 

period is represented by a considerable number of | precedence. This apparatus is still in good state 

transmitting and receiving instruments, relays, | of preservation, 

commutators, galvanometers, &c. | Gauss and Weber applied Faraday’s discovery ; 
The most important, as also the most interesting, | they were the first to transmit signals by means 





——+ 
of magneto-electric currents. Their apparatus 
— to — a constructed with a wee to 
solidity, rather to elegance of appearance. 
Two large bar magnets are maintained in a vertical 
position, with similar poles ther ; around these 
handles, and wound 


wire, is free to move in a vertical plane. The 
slightest motion of this coil suffices to generate 


| currents which are transmitted in the usual way 


round a multiplier, the signals being given by the 
deflections of the enclosed needle. As the approach 


| of the coil to a pole, and its withdrawal therefrom, 


give rise to opposite currents, these are reversed, 
when necessary, by a commutator constructed on 


yy 
the principle of bringing two points alternately into 


electrical communication with two others. The mag- 
net of the receiving instrument is 1.2] metres long, 


0.075 wide, and 0.015 thick. It will be remem- 
bered that it was while engaged in perfecting this 
apparatus, as well as the whole system of Gauss 
and Weber, that Steinheil made his remarkable 
discoveries. 

| We will not now enter into any details about the 
| — of G. Jaite, Berlia. In a later article we 
shall give a full description both of that instru- 
ment and of the accompanying commutator. 

In the English section Messrs. Siemens Brothers 
exhibited a variety of improved Morse’s and Hughes’, 
| and several of their own alphabetical and finger- 
| key dial instruments. We should also mention a 
reflecting galvanometer, which attracted our atten- 
tion less by the novelty of its construction than 
by its great delicacy. The mirror carrying the 
small magnet is best described by saying that it 





bears a close resemblance to the figure obtained by 
| cutting an ordinary thimble into two equal parts by 
| a vertical plane through its principal axis. On either 
| side of the mirror are placed two distinct coils of 
wire, One of these may be taken out and removed 
8in. or 10in., and even further, from the instru- 
ment, when upon the passage of a current it will be 
| found to act inductively upon the small coil in 
proximity to the magnet, and to produce a devia- 
tion of 10 deg. or 15 deg. ‘This galvanometer 
affords a very striking instance of the inductive 
action of currents. 

The finger-key dial instrument is an ingenious and 
very convenient apparatus for transmission. It is 
worked by magneto-electric currents. Its principle 
of action will be understood from Fig. 1. H and 
H, are pivots on which the armature or keeper E is 
| mounted horizontally ; gg g are aseries of permanent 
| magnets. Two handles 44 are fastened to the 
| spindle @ a, carrying a toothed wheel //, which 
sa into the pinion ¢ of the cylindrical armature. 
| Two revolutions of this wheel cause the pinion of 
| the armature to revolve thirteen times, the teeth of 

the former being to those of the latter in the ratio 
of 13 to 2. Situated exactly under the centre of 
the dial is a small cam wheel, which gears into 
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another cam wheel fixed to the end of a vertical 
shaft. The lower extremity of this shaft carries a 
disc with thirteen pina or studs 

The handles 4 4, which set the armature in motion, 
are screwed with opposite threads. By this ar- 
rangement the operator is compelled to turn the 
handles in the nght way, as by doing the reverse 
he unecrews these handles and leaves the whole in- 
strument in electrical inaction. ‘The diameters of 
the various wheels are so disposed that two revolu- 
tions of the handle 4 will revolve the armature E 
thirteen times, and the vertical shaft with its 
dise of thirteen pins only once. Now, as each 
turn of the armature produces two currents, the 
one positive and the other negative, in the wire 
coiled round the soft-iron core, it will be obvious 
that twenty-six currents are developed, and that 
they are alternatcly positive and negative. The 
dial is divided into twenty-six parta, twenty-five 
for the letters of the alphabet (I and J being con- 
sidered as one), and one blank, which serves an im- 
portant purpose in signalling 

The form given to the armature ia not without 
By the extent of surface it offers to 
tion, it gives rise to powerful currents, 


ite advantages 
magnetic induc 


and by its small diameter and cylindrical shape it 
prevents the accumulation of too great a momen- 
tum. 

Fig. 2 is a plan of underside. I is the peg dise, 


p «spindle, M an arm, concentric with p. A second 
arm 4" is fixed spring-tight on the axle that carries 
M. ‘The end of this arm oscillates between two 
When M begins to revolve as 
indicated by the arrow, 4' moves from ¢ towards -', 
on account of t friction about the common centre, 
distending at the same time the spiral spring «. 
When the tail of the spring-catch 4 meets the de- 


contacts vnd 





ywressed finger-key, it will free the pin retained 
fore and assume the position shown by the dotted 
lines, thus allowing the dise-wheel I to rotate freely. 
The friction between the centre of M and the arm 
6’ having ceased, the spring s will now act alone 
and restor: to its former position in contact 
with ¢. 

At the extremity of the arm M a catch 4 is fixed, 
which by a spiral spring is always drawn towards 
the centre, so as to catch one or other of the thirteen 
pins of the dise wheel I. If a finger-key 7 is de- 
pressed, and the tail of the spring-catch 6 strikes 
against it, the catch opens and releases the stud of 
the wheel I, the eatch 4 with the arm M will be 
retained, while the disc I continues to revolve, By 
the depression of a second finger-key, the one first 
depressed will be raised again, the spring-catch 4 
will be released, and it will catch the nearest pin 
to the disc wheel I, and move on with the arm M, 
until stopped by the key last pressed down. As 
before stated, an entire revolution of I corresponds 
to thirteen revolutions of the armature, or to twenty- 
six currents alternately positive and negative ; and 
if we call ¢' the sending contact, as many currents 
will pass from c' into the line. When the spring-catch 
4 and the arm M are detained by a depressed key, 
it suffices, in order to set this arm in motion, to press 
down another finger-key ; then the number of cur- 
rents passing from the contact c' inte the line will be 
proportional to the are passed over by M in reach- 
mg the newly-depressed key. These currents act 
upon the indicator of the receiving and transmitting 
instruments in such a manner as to move the pointers 
over arcs likewise proportional to the number of 
currents entering the line. As the pointer of the 
receiving station passes over an arc equal to that 
between the released and di presse d tinger ke y, it 
follows that the pointer will indicate the same letter 
at the receiving station that was pressed down at 
the sending station. In this manner the various 
letters of the message are transmitted. 

The receiving portion of the instrument is shown 
in Fig. 3. A permanent magnet of bar steel carries 
on its north po in electro-magnet mw m', the cores 
of which form continuations of the north pole, and 
receive from it north polarity. A small tongue of 
soft iron T is inserted in the south pole, and plays 
between the extremities » and « of the electro- 
magnet. ‘These extremities are influenced by the 
adjacent north pole, and thus assume north polarity. 
They exert an equal attractive force on T, when the 
latter is midway between them; but when a 
current, traversing the coils m and m', imparts south 
maguetiam tos, and adds north magnetiam to a, the 
tongue will be repelled from the s, and at the same 


attracted tow. If a current of opposite direction be 


sent from the transmitter, the efleets will be merely 
reversed, a» inuet be apparent, since the polarities 
of the ext ul 


thet y reverse 
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| ‘The soft-iron tongue T thus moves alternately 
| from one pole of the electro-magnet to the other, 
im accordance with the currents sent from the 
| transmitter. To T is attached an arm A, which 
serves as one of the bearings of the axle of the 
escapement wheel. Two-stops, p and p', determine 
| the swing of this wheel, amd are so adjusted that 
| while passing from one to the other the wheel shall 
| be turned by the spring hook 4, half the length of a 
| tooth im the direction indicated by the arrow, and 
| during this time the hook 4 slides over to the next 
| indentation, and is thus ready to draw the wheel an 
| equal distance in the same direction when the latter 
| returns from p' to p; A, and 4, do not press down 
|the spring hooks; they are intended merely to 
— the excessive vibration that might be caused 
yy rapid transmission. 

The two capstan-headed screws, and g', are 
| arranged to control the oscillations of the tongue T ; 
na and s are the adjustable poles of the electro- 
magnet, ‘They should be made exactly to balance 
polarities, that is, so disposed that the tongue may 
remain in any position assigned to it. K is a knob 
by means of which the pointer may be adjusted. 

This instrument is substantially made; it is port- 


skill is required in transmitting or receiving; and a 
little practice will enable the operator readily to 
send 100 words per minute. 

These qualifications render the instrument es- 


docks, private offices, public institutions, and for 
military purposes. 


SANITARY RETROSPECT FOR 1873. 
Dvurine the past year we have felt it our duty to 





general information, on the sanitary state of our 
own and other countries, and of the various methods 
that have either been suggested or adopted, to effect 
sanitary improvements, affording at the same time 
much statistical and other matter elucidating the 
subject. A reference to the index for the past year, 
sine the heads of ‘‘ Sewage Treatment,” “ Water 
Supply,” and others pertaining to public health, &c., 
will guide to a general knowledge of individual 
efforts that have been made. 

Following, however, the precedent which we 
made early in 1873, we shall now give a general 
retrospect of sanitary questions for the past year, 
and in doing this we have first to acknowledge 
the kind assistance which has been afforded us by 
gentlemen officially connected with many of our 
largest cities and towns. From them we have 
received much valuable information, and the only 
way in which we can acknowledge it is by arranging 
the facts at our disposal in a manner which will 
permit of collateral observation, so that the defi- 
ciencies of some may become counterbalanced by 
the, if possible, excess of good in others, or rather 
that the latter may teach lessons of advantage to 
those who need to learn, 

The large series of facts that have to be dealt 
with necessitate a certain amount of arrangement, 
so far as such is possible, of each subject bearing 
on the entire sanitary question, It may be first 
remarked that both temperature and the rainfall 


ef preceding years. ‘Taking the Loudon rainfall, 
which is not far from an average of that of the whole 
kingdom, the total in January, 1873, was 2.44 in., 
| or nearly a half-inch above the average of some pre- 
in February it was nearly 2in., or 
jin. in excess. In March drier weather was 
experienced, giving a fall of 1.46 in., or about }in. 
less than an average. April, May, and June were 
below the average, while July, and August, and 
September were above it. The latter months of 
ithe year were, on the whole, remarkably dry, and 
comparatively mild until the December fogs, exceed- 
ingly dense in all large towns and most districts, 
led to a greatly increased mortality. In the me- 
tropolis the death rate, from these causes, was 
enormously increased, in fact, almost beyond pre- 
cedent, in respect to affections of the lungs. ; 
We may here parenthetically notice the subject 
of fogs as bearing directly on one branch of 
engineering and mechanical science, namely, the 
consumption of coal. Im open country districts, 
the brown fogs of London, Birmingham, Leeds, 
Manchester, Glasgow, &e., are impossible. ‘The 
country fog is simply the result of moisture 
suspended in a partially condensed state in the 
air, owing to the presence of what may pro- 
‘perly be called an earth-surface cloud, Our 


| ceding years : 








able, and occupies but very little space. No technical | 


pecially serviceable on railway lines, factories, | 


present to our readers the most important facts, and | 


| have been remarkably equal to an annual average | 


town fogs, on the contrary, consist of the same 
moist atmosphere combined with sulphur com- 
pounds, ammonia, and a variety of other irritating 
combinations, dangerously so to many persons, 
and inevitably fatal to others. We have no hesi- 
tation in stating that the fatality arising from such 
town fogs is simply due to our gross neglect and 
waste in the consumption of coal, whether for 
manufacturing or domestic purposes. The chemist 
and engineer are equally responsible for this source 
of disease or death, with the limitation, of course, of 
the danger which an excess of atmospheric moisture 
alone might cause. 

The amount of disease, &c., actually occurring 
during 1873, fell much below what had been greatly 
feared. The small-pox and choleraic deaths were, 
per se, insignificant comparatively speaking, a re- 
sult most probably arising from a general absence 
of excessive temperature for any lengthened conse- 
cutive period, seconded by greatly improved condi- 
tions of water supply, sewerage, and sewage dis- 
posal, to which questions we have next to draw 
attention. 

Taking first the question of water supply, we may 
notice, that during the year the metropolitan com- 
panies have, generally, undertaken new works to 
maintain a constant supply for domestic purposes. 
The economy of this in reference to the companies’ 
own interests has been proved at Liverpool, as 
shown by the careful experiments of Mr. Deacon, 
to which we referred in a recent article (see page 483 
| of our last volume). It was there shown, that by care 
lin regard to the mains, supply-pipes, and pipes and 
| fittings, under the present plan, the wants of a 
| population were unlumitedly met, while the com- 
| pany made a great saving over the previous inter- 
|mittent supply. It appears, according to a recent 
}report, that the Kent Water Company has com- 
|pleted their arrangements for constant supply to 
| nearly 2000 houses in their district, in Rotherhithe, 

Deptford, &. The New River Company, on 
which nearly the whole of the northern portion of 
the metropolis depends, are also advancing to a 
constant supply: The East London have for some 
|time adopted the plan, but we have had to call 
attention to some of their proceedings during the 
last year, in reference to the somewhat arbitrary 
manner in which they have carried out their system, 
especially in regard to Bethnal Green. ‘The South. 
wark and Vauxhall Company are constructing 
covered reservoirs at Nunhead for storing about 
20,000,000 gallons of water, and are also preparing 
to extend their constant supply. The West Mid- 
dlesex, Grand Junction, and Chelsea Companies 
|are also improving their filtering and other arrange- 
| ments. 

During the past year the metropolitan supply 
seems, » Breall speaking, to have exceeded an 
average of purity as regards fitness for drinking. 
But this can scarcely be ascribed entirely to the 
efforts of the various companies, but more properly 
to the favourable meteorological conditions that 
prevailed. Every river source of London water 
must be subject either to contamination from sew- 
age, or manurial washings from adjacent fields. An- 
other point of social importance is the varying and 
often increasing hardness of the water owing to the 
presence not only of carbonate, but of sulphate of 
llime. The total loss of London, in regard to tea, 
coffee, soap, &e., incurred by the nec ssary use of 
ithis hard water, is probably equal to the annual 
‘charge made upon each adult for the water used. 
| Other points of physiological importance might be 
elso urged in respect to such hardness, 

With respect to provincial water supply, we have 
been favoured, during the past week, with several 
communications. ‘The engineer of the Glasgow 
Corporation Water Works informs us that the 
supply of water to the city continues to average 
32,500,000 gallons daily to a population estimated 
at about 625,000, or 52 gallons per head. Within 
the last two years the corporation has spent 
50,0004. in laying additional mains between the city 
and the service reservoir near Glasgow. The sup- 
ply is taken from Loch Katrine, some 45 miles 
from the city, at a position where ne possible 
atmospheric pollution can take place. Practi- 
cally the water may be considered as literally the 
dew of the skies, for its contamination is reduced 
to the least possible degree. It is, consequently, 
remarkably soft. } ; 

In regard to Liverpool, it will be sufficient, for 
the present, to refer to the article on that subject 
at page 483 of our last volume. Possibly we shall, 
at some future time, present additional information. 
























. 


RL IE ory TAO NS Ang 
yee 


Lats tatS 
eS 


See 


Pi soe 


SA RS ERE 


bea 
4 





Te ebaaes iat copies aid ee ta 


ety 2B Reed ae a be aoe TH 
AVS RS pe ErAg ar 


Jan. 9, 1874.) 


ENGINEERING, 





25 








We have received from Mr. Robert Davidson, 
C.E., borough surveyor of Leamington, and its 
adjacencies, reports recently issued on its water 
supply. This Spa is one of the most fashionable 
resorts in England for invalids. In several articles on 
sewage, &c., we have pointed out some peculiarities 
which it possesses. The medical officer of health, 
Dr. Baly, in a report issued in November last, 
enters fully into the question of the chemical ana- 
lysis of the water. Owing to a large amount of 
saline impregnation, it is very hard. But he says 
that, setting this aside, the town water bears a 
good comparison with others similarly supplied. 
‘The stream, however, is little better than a small 
stream, and during flood, which frequently hap- 
pens, is extremely turbid. Mr. Davidson has 
strongly urged the construction of larger filtering 
beds, the present being far from sufficient, and also 
suggests improved modes of filtration to remove at 
once both the chemical and mechanical impurities 
The average daily water supply, independent of 
house wells, is 500,000 gallons to a population of 
about 23,000. Attempts have been made to obtain 
an Artesian well, but hitherto without success, the 
borings having failed to afford water. We have 
received several communications in reference to the 
water supply of other towns, including that of 
Manchester, and some in the west and south of 
England. But the selection we have made will be 
suflicient to indicate the general condition, without 
entering into further details. It is gratifying to 
find that during 1872-73 greatly increased efforts 
were made in many towns to improve the water 
supply, and numerous loans have been sanctioned 
by the Local Government Board to carry out plans 
which had first been submitted to them, and ap- 
proved of by their inspectors. Taking, however, a 
broader view than that which mere local require- 
ments present, it may become, in subsequent 
years, a question as to whether it may not be ad- 
visable to seek for a large supply to many places 
from one district, of pure water, rather than the 
hand to mouth system now adopted. At present 
running streams are nearly the only source in the 
United Kingdom, and in each year these are be- 
coming more polluted, The example set by Glasgow 
and Manchester of obtaining water, as pure as is fit 
for health, should be studiously considered. Gene- 
rally money is simply spent on local effort, limited 
both in quantity and quality of the water. Possibly 
a kind of joint-stock effort of several towns to- 
gether may eventually prove to be a much more 
eligible plan. There are no more engineering 
difficulties to be encountered in laying water-mains 
than in constructing main railway trunk lines. 
The commercial success would depend on the choice 
of the termini, and the intermediate stations, 

We next turn to the question of sewerage and sew- 
age disposal, In regard to the construction of sewers, 
and the improvement of those already existing, we 
have reason to believe that much progress has been 
made during 1873. In the previous year many 
schemes and loans were sanctioned by the Local 
Government Board. To some of these we alluded 
in our issue of October 31st last, in an article treat- 
ing on the relations of that Board to the public 
health. We then stated what progress had been 
made in parcelling out England and Wales into 
sanitary Nistricte, and the appointment of medical 
officers, inspectors, &c. Since then much progress 
has been made, and we entertain the hope that the 
efforts that will be put forth by these officials, 
during 1874, will be productive of great public 
good, not simply from what is really effected, but 
also from the mass of facts that will be presented 
for study, and which cannot but result in a great 
increase of our knowledge of sanitary laws and 
conditions. 

During the past year some interesting facts have 
been brought to light, both as regards sewerage and 
sewage, by the Association of Municipal and Sani- 
tary Engineers. A meeting of the Midland Dis- 
trict took place towards the end of October, at 
which those subjects received treatment at the 
hands of practical men, and one of the best resolu- 
tions adopted was that of local engineers collecting 
statistics, referring to sanitary matters, having them 
printed, and freely circulating them among members 
and others interested. None but those engaged in 
such inquiries can have any idea of the ar ve 
existing in obtaining such facts. Blue-books furni 
only a scanty portion, and at present the only means 
of gathering really reliable information in regard to 
drainage, sewerage, &c., is by making a personal 
visit to the locality. If it were the duty of each 





Local Board or Corporation to furnish its indi- 
vidual statistics to some central authority, we 
should make more advances in one year than have 
been effected during the last twenty. ° 

In our two preceding volumes we have given 
minute details and the most recent facts in relation 
to all the existing schemes of disposing of sewage ; 
and the year has closed without showing any great 
advance. The Phosphate Company, although having 
been before the publie two years, has not yet got 
beyond a recent public trial at Barking. The 
Native Guano Company, after a severe check and 
loss at Crossness, holds its own at Leeds, in regard 
to the effluent, the manure question remaining 
still unsettled. General Scott throws the manure 
overboard by converting it into cement by aid of 
the lime process. Without prejudice to any of 
these and other chemical schemes, it appears plain 
that all attempts to render liquid sewage the means 
of producing a solid, portable, and cheap manure, 
bearing all commercial aspects of the question in 
mind, have hitherto failed. 

Under these circumstances nothing but irriga- 
tion seems left for treating the liquid refuse. Last 
year, however, brought up a series of objections to 
it in @ fresh phase, in regard to milk-poisoning, 
fever-producing, and other effects. Leaving these 
for what they are worth, whether as regards fact or 
argument, there is one point quite certain, which 
is, that many towns cannot find land suitable 
for irrigation, except at a high price, and some 
not at any price. Our remarks in previous articles 
on the disposal of the sewage of the Richmond 
(Surrey) and the Birmingham districts are instances 
of the kind. On the authorities of both these places 
the law has put its veto to the conveyance of their 
sewage into the adjacent river, But in both cases 
proprietors of land adjacent have not only refused 
to sell it, but even to allow others to sell theirs for 
the purpose of irrigation. A really ludicrous case 
is that of Balsall Heath, near Birmingham. The 
surveyor of the local board stated recently the 
following facts: His district comprises an area 
of 450 acres, with a population of 15,000 (having 
doubled itself during the last ten years). Balsall 
Heath is bounded on the west by the river Lea, which 
runs into the Tame through birmingham, carrying 
the sewage of both places. But a part of the sewage 
of Balsall Heath has hitherto run into the Birming- 
ham and Warwick Company's Canal. This com- 
pany has recently obtained an injunction from the 
Court of Chancery against the Balsall Heath Board. 
The latter then tried to persuade the Birmingham 
authorities to allow the whole sewage to pass into 
the Lea; but Birmingham was already under the 
Court of Chancery, and, as is well known, its Sew- 
age Irrigation Bill was thrown out last Session. 
As a last resource, Balsall Heath tried to get land, but 
as all its adjacencies were being rapidly built over, 
this was found impossible. They have literally no 
outlet, and as the surveyor says, ‘‘ Our neighbours 
won't have us at any price, and we are unable to 
irrigate.” Scores of other towns and districts are 
in the same condition, and so far as we can see, are 
likely to remain 50. 

A prominent feature in the drainage and sewage 
schemes of the last year has been the separation of 
the rainfall from the sewage proper, and it has been 
strongly advocated. In many instances this plan is 
being carried out, as at Halstead, &c., by the con- 
struction of new sewers, or by altering those already 
existing. We do not see any peculiar advantage in 
the scheme. It has been abundantly proved that 
the more effectually sewers are flushed, the less 
chance is there of harm arising from them in causing 
or propagating fever. The experience of all large 
towns is to this effect. Indeed, as we pointed out 
in our summary of last year, all sanitary authorities 
had to rejoice over a diminution of the death rate, 
at the close of 1872, which they ascribed almost 
solely to the heavy rainfall scouring the sewers in a 
manner which had not occurred for years previously. 
‘This was an essential feature of the Report of the 
Registrar-General at the period above referred to. 
But if the rainfall and sewage could be separated, 
which is physically impossible in large towns, in 
any case the storm water must run into the river, 
carrying with it the refuse of the streets, which 
abounds in animal and other matter almost as bad 
as the sewage. But what must become of both 
when Chancery and landowners will allow neither 
to be disposed of ? 

An alternative scheme is that of the Dry Closet 
Systems, as of Moule and Goux, which’for our pre- 


sent purpose may be taken as identical, for they 











both profess to keep the faces and urine from the 
sewage. By recent letters from each company, we 
are glad to find that both are progressin slowly 
but surely. We learn that in the West of England 
Goux's system is rapidly extending in labourers’ 
cottages, on the estates of the Earls of Devon, 
Morley, and others. There is no doubt that each 
plan is highly advantageous, when and where rightly 
applied. But it must be remembered that all the 
house water, refuse, slops, &c., are excepted from 
either process, and must pass into the sewers. Now, 
taking the Glasgow water supply, noticed early in 
this article, as about 32,500,000 gallons per day, 
where can this be disposed of independent of rain- 
fall? It appears, therefore, the primary separation 
of sewage from rainfall, and of fecal matter from 
sewage water, can at best be but of partial, if really 
of any value. 

We have thus noticed the water supply, sewerage 
and sewage questions, in their direct relations to 
sanitary conditions, having confined our remarks to 
such points as bear on professional matters. But 
beyond these are collateral questions, which are 
scarcely secondary to those we have considered. 
During 1873 there were a series of circumstances 
that have not been witnessed for many years. The 
price of provisions was very high, coal rose to an 
unprecedented price, and iron to a fabulous one. 
Almost all kinds of manufacturing material were 
equally affected, yet we have the singular fact 
before us that pauperism decreased, in spite of 
disastrous strikes among our operatives, Taking 
the year in its entirety it must be considered, in the 
light of science and political ecnomy, as an anomaly. 
Possibly it has been a year of rest, given us to 
mature future plans in regard to our sanitary and 
social condition. Let us express, in conclusion, the 
hope that the lessons it has taught may be fully 
appreciated ; that the year we have entered on 
may show abundant fruit of past labours, and that 
it may be marked with that professional harmony 
in effort, alike creditable to science, and arising 
from the exercise of the noble and unselfish feel- 
ings of our better nature. 








RAG BOILERS. 
To rue Epitor ov ExGineerine. 
Sin,—We remark in your last number of January 2nd, the 


description and a two illustration of a rotating rag boiler 
(for the use of paper ) exhibited at Vienna by Neca. 
Sachenberg Brothers. 


Your description might lead some to infer that this spherical 
form was of recent origin and special to German paper 
makers. We think it well to state that the illustration 
referred to is in fact an exact copy of the system invented 
by our Mr. Donkin, and introduced by us for the first time 
in 1855, and extensively used by the English paper makers; 
ry pe we supplied many to Germany as well as to the 
rest of the Continent. 

Of course during so long a period we have introduced 
various improvements in the construction (apparently not 
yet copied by the Germans), and in 1872 we exhibited our 
improved rag boiler at the International Exhibition, Ken- 
sington, a sketch of which you gave in your number of May 
the 31st of that year. 

We are, Sir, yours truly, 


Bermondsey, January 6th, 1874. 


B. Donxim & Co. 








Norruers Paciric Rartroav.—The United States Con- 
gress is to be asked to render additional assistance to the Nor- 
thern Pacific Railroad. It has not transpired in what form 
the application for additional assistance will be presented. 

Rarzis tx Frawce.—There has been no great amount of 
business doing of late in rails in France. The only large 
order given out in October and November was for 7000 tons 
for the Southern of France system. The price to be paid for 
these rails is 131. 6s. ton, delivered at Bordeaux. The 
contract was obtained by the Vezin-Aulnoye Company. 


Locomorives I” Nae "me number of poy ne 
ordered by the great French railway companies in 
and N Bt oA was 68. It should be remarked, however, 
that some of the French companies make their own locomo- 
tives. Some of the engines ordered in October and November 
are to be supplied by MM. Gouin. 


Americans Stream Survevitpine.—The steamship John 
Hopkins, which was launched recently from the Harlan and 
Hellingeworth ards at Wilmington, Delaware, has been 
nearly comp’ and will shortly make a trial trip to Balti- 
more, after which she will be placed on the Baltimore and 
Boston line, for which she was built. The John Hopkins 
will be the largest and most perfect boat on the line. 

Usiow Pactric Rartrcap.—The cost of this half of the 
Pacific Railroed ich extends from Omaha to 0; 
Utah, where a ion is effected with the Central fie— 
was 112,259,337 dole. to June 30th, 1873. The receipts of the 
Union Pacific road for the year ending June 30th, 1873, were 
9,633,965 dols., and the operating expenses for the same 
period were 4,697,999 dols. 
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AGRICULTURAL IMPLEMENTS AT THE 
VIENNA EXHIBITION.—No. XL 
IMPLEMENTS OF TILLAGE.—( Concluded.) 

WE noticed amongst the Swedish implements one 
or two copies of Page’s harrow, but beyond that 
nothing worth mentioning, and the same remark 
ap lied to the greater part of the Eastern Agri- 
cntena’ Hall, where some few implements of the 
class under consideration were scattered here and 
there, most of them either copied direct or modified 
from English practice. Amongst others were two 
forms of English harrows, Figs. 45 and 46. The 





former is Howard’s well-known implement, and the 


latter is the expanding turnip harrow of Messrs. 
| Howard, with the tines divided into three triangular 
| groups, each of which can be extended or contracted 
at will. Fig. 47 isa familiar form that was frequently 
met with, the common triangular plate, with three 
tines, and linked together at the angles. The 
_ hexagonal pattern also abounded, in which the tines 
are attached in groups of three to a bar frame like 
that in Fig. 36 a. 
R. Sachs, of Plagwitz, near Leipsic, showed a hoe 
very much of the same type as that we have de- 
scribed as being exhibited by Hornsby and Sons, 





but which did not compare with the latter in work- 
manship. 
The most extensive exhibit of the class of im- 
lements we are now i g was that of Edward 
iihne, of Weisselburg, whose ploughs we have 
already noticed in a previous article. Mr. Kihne 
showed also excellent work, but the c is brought 
against him that his commercial implements are 
far behind those shown at the Exhibition. Besides 
many copies from the English makers, there were 
some implements having characteristice of their 
own. us his cultivator shown in Fig. 48 is a 
simple implement, which appears in great fayour in 








| Hungary. It is built of wood, with the tines 
| mounted on a rigid frame, and etilts behind, as 
shown. The only means of adjustment are those 
provided by the vertical screw and saddle bar—a 
detail which, as we have already seen, is employed 
in the plough also. Fig. 49 shows another form of 
harrow mounted on slades, the heights of which are 
adjustable, the standard on which they are mounted 
being locked with a key, driven in as shown. Of 
the several forms of crushers that in Fig. 50 is 
perhaps the most in favour, and Mr. Kiihne, together 
with several other makers, exhibited them, with one 
or two rows of crushers, according to the size of 
the implement, The frame ing the rollers is 
mounted on a pair of wheels with a cranked axle, 
which can be thrown up or down by the levers 
shown in the drawing. e noticed that Mr. Kiihne 
showedatriangular-framed crusher, which approaches 
closely to the idea of the American implement de- 
| scribed already; but the latter has evidently not 
| served as a model to Mr. Kiihne, whose crusher 
| consists of a series of sections of the same form as 
| those in the ordinary crusher, instead of thin dises 
| like the American machines. 
Of course there were numerous examples of 
| searifiers in this section of the Exhibition, but we 
| think that, almost without exception, they were 
| copied from foreign sources, The Norwegian isa 
favourite form, with its series of dises strung on 
| parallel shafts, and set round radially with spikes. 
| There were also several of the well-known pattern, 
| with heavy discs having coarsely serrated edges, 
| and mounted in a similar manner. 


| Fic.S! 











Finally, we may mention in connexion with this 
exhibitor a three-roll horse roller of the arrange- 
| ment shown in Fig. 51. There were three of these 
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borough, and a three-cylinder implem 
German Agricultural Hall. Of cours 


ford cnd Perkins s exhibit was in the English sectior 

It is a water-weighted roller, the cylinder being 

made tight. and the axle running through a tub: 

#O that! ‘ ape of wat ‘ 1 take place Water 

is admitted th gh an opening in the roller, and 

the weight can b' ated at will ‘This sank 

firm lik se showed a model of the road rollers, of 

wi ) they | ule, we belli a < ral 

I J lhey at 1 exactly RiLII pring 

a nat j ed but ar mit ed I 

( ar i that in gt L fro ov iY 
nel the nece for turning 

! j f I i ked antly ! 

t l ar lt r f W ' loubt that 

copies of Barford’s roller will be plentiful in Ger 

! y before lor 


Returning to Mr. Kiuhne, it will be seen from th 
sketch that his rollers are simply mounted in a 
wooden frame. so that the forward roller takes a 
path between the following pair. ‘The similar im- 
plement shown outside the hall is arranged just in 
the same manner, but the frame is of iron, and is 
mi justable 


After passing Kuhne’s stand there was little worthy 


of notice in this section. M. Vidats exhibited a| 


few unple ments, but these, as well as the others 
found in the Austrian d partinent presented n 


‘ ‘ 4 i) . w“ ise with the 
| ui ther “ a ta mulat 1 of t we 

pien ta f 4 f merit and de t 
nest the " Ly L very pr tive harrow 
ma of short ngt f wood, strung together or 
bar nd with } t es | ted thr uy the ends of 
t! \ 1, as in e sketch, Fig. 52. There wer 

i 





copies of Ransomes’, Howard's, and Pawe's barrows, 
besides plenty of harrows on heavy timber frames 


There were E.nglish hoes, cultivators, and scarifiers, 





but no implements of novel design 

Altowethe us we hav already stated, the show 
of the mi i ple1 ts of tillage was a 
poor one ndicated a servile spirit of imitat 
of English makers quite different to that evident 


in the plough exhibite 


METALS AT THE VIENNA 
EXHIBITION.—No. II 


UO tena of raw ore from 237 mines, tl t 
sinelted at the works of Okerhiitte for copper, lead 
silver, and gold, while sulphate of copper and 
phurie acid are manufactured at the same time. Th 
calcined ore isamelted with coke in low blast furna 


for regulus and blister « ?} er, when the latter is for 
} 


the greater poy me lved by sulphuric acid, and 
silver and gold « fe the residu Quite 1 
centiv some silver extrac nh works ! 
| ss have been started her 

Some copper is al luced by the s 


Messrs. Bar- | 
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leant. We shall have to speak of this old mining 


trict at another occasion. 





ithe great P n basin of Mansfeld and Thuringia, 
| which contains between the lower Permian sand- 
i stone and the magnesian limestone, the cel brated | the Duc hy of Anhalt; 
um of ec Pl = r schist, which, with great regularity, | 
leovers an of several thousand square miles 
iM y t trict, chiefly along the outcrop of | Hesse-Cassel ; 
th : y ry old, and has been earried on by thé 
celebrated Counts of Mansfeld since 1512, but} 
" brought to an entire s f 
Thirty Years War: since 1671, however, it has been 
" ‘ 1698 the first long adit waa con 
| l 1 1755 toe first steam engine he 
l machine—for } pir and in 1824, the 
firat for drawing « were started. Different com- 


| panies worked here for many years independently 
}Or each ther, 
been effected, that the 
and Silver Company has obtained anpeeconenees 
| financial results. The copper seam is only 243 in. 
| thick, and 2in. to Zin. alone, with an average yiel 1} 

of 2 to3 per cent. ree, are profitable, the pro- 
| duct containing 0.5 p of silver, From this 
| it will be seen that the col “dition s under which the 
Mansfeld Company work are quite exceptional, and 
that its success ie only due to the great regularity of 
the seam, and the cheapness of its winning. The 
ompany'’s produce in 1872 was 5500 tons of cake 





and Altenau; the quantity is, however, insignifi- 


On the southern slope of these mountains ext nds 


| tion sulphate of copper from the Victoria Nickel 
| _ ” 

| Works, at Naumburg, and blue and green carbonate 
| of copper from the Permian limestone, and copper 





i 

| regulus by the * Stilles Glueck” Company, both of 
| Silesia. 
| silver in many other localities, as at Woh isdort f, im 
at Ilmenau, Eisenach, and 


Liebenstein, in Thuringia; at Stolberg and Seesen, 


This same formation contains copper and 


|}on the Harz; at Frankenberg and Riechelsdorf, in 
and at almost all these places nning 
and smelting has been going on for some time 


Before concluding with Germany, we may wen- 


tandstall by “ frightful | tion here a matter brought to our notice, which ha 


hitherto been little understood, viz., the welding of 
| copper, an operation which can be performed just 
hat of iron or steel. In order to unit 
itwo metallic surfaces, it is necessary that they 
| should be absolutely free from oxide at the moment 
they are to be welded, a condition which can be 


as easily as thi 





} 


but it is only since their consolida-j| assured only by adding a flux which will readily 
Mansfeld Copper | absorb any oxide as fast as it forms. Such a flux 


for iron is fine quartz sand ; for steel, borate of soda 
or boric acid ; while for copper, a mixture of 74.33 
| phosp hate of soda and 25.66 of boric acid will 
answer the same purpose. ‘This powder is strewn 
upon the surfaces to be welded when the latter ar¢ 
red hot; the heat is then increased to a light 
eherry red, and the pieces are hammered with a 
wooden hammer, so as to press the welding fac« 
against each other, ‘The process, if properly done, 
is as perfect as with iron or steel. 


lab copper, 45,5 lb. of silver, and 4550 tons} The Austro-Hungarian Empire had at Vienna 
ft au u acid, wl the number of workmen em-/| excellent collection of exhibits relating to « ypper, 
whed the respectable figure of 7900. The | though we had to look it up in half a dozen loca- 
I ‘ sts of a combi j lities at least. ‘The imperial ( — and Silver 

fury nd reverbe ry furnace operations. Works, Bixlegg, in the yee argentifer 

I re or bit st is first hand-] jand aurifer: opper ores, 1 ali grey copper 
lt burnt in large heaps, when it is smelted | or ‘* fahler whi dh eects enon Summons inden in 

\ und a ull addition of slags, in blast| ‘Tyrol and Salzburg, traversing the Triassic lin 
furnaces. ‘The furnaces, which were in use since | stone and dolomite at Brixlegg, Schwaz, Kogl, and 
1846, and of which we give a sketch in Fig, 1, page| other places. ‘The works produce annually about 
\ 20 ft. high, 3 ft. wide at the top and 5.5 ft.| 250 tons of copper, 1500 lb. of silver, and 20 |b 

it 


it the boshes, and had two tuyeres, one on each side, 
le is in front. 


ap | They could smelt 

ut 10 to 12 tons of burnt ore per day, and pro- 
duced about 1 ton of copper regulus. Since 1867, 
however, blast furnaces of greater capacity, and 
with six tuyeres, h as shown in Figs. 2 and 3, 
page 26, have been successfully introduced. ‘I hese 


furnaces work with heated blast, and smelt four times 
as much as the former; they are 30 ft. high, and 6 ft. 
wide, and provided with a gas collector at the top 
ich collects on the bottom of the 
furnace, is from time to time tapped and granulated 


} 


of Flensburg, copper sheets and bolts for ship- 
y Ll} jor Martin, of Koslow, near Glei- 
witz, in Silesia, blast furnace tuyeres of copper; 
Da ngo and Dienenthal, of Siegen, and Herlitschka 
| Gobiet, of Diisseldorf, tuyeres of bronze. Phos- 
r-br exhibited by George Hoeper 


z 
¥ 


f gold, besides 90 tons of plates, sheets, and other 
wares. ‘The ores are smelted pe regulus in a blast 
furnace , With six tuyeres, 20 ~ in. high, 4 ft. | 





| wide at the top, and 3 ft. 1] in. be tween the nozzl 
}it resembles much the type we have illustrated 
|}now being in use at the Mansfeld works The 
| copper regulus is calcined in a mecl l ca 
concentrated in a tory fur 





metal, which is desil 
reduced into blister coy 
Sulphuric acid works wi 
with the calciners, 








in a cistern by being run into water, ‘Lhis shot is The Mitterberg ¢ opper Company, of Salzburg 
dried, and goes to the calcining kilns of the} produces annually 200 tons of refined copper 
acid works, and after having lost there the | from copper pyrites, which is found in three lod 
greater part of its sulphur, it is remelted inj in the Dev These € roasted 
1s reverberatory furnace with sand, when whité open kil: in a blast fur W 
metal, al t fre from iron and zinc, is ob-| five tuyeres nta ig 23 t oD | 
} ts 1 We mentioned that this metal is argen-| cent. of « erised, fr ted in 
tiferous; it is, therefore, ground to a fine powder 1 calciner, d into raw copper in a 
and calcined in double-bedded calciners with great | small cupola, the product being then refined in a: 
ure, 80 as to fe ill sulphide of silver into sul- | open cl arc al fire into cake or rosette copper. An 
| \ h may be ext d with hot water. The | alloy of 76 copper and 24 nickel is obtained by 
! . which ex s of nearly pure oxide of melting the slags of the refining process. 
| s reduced int ter copper, and the latter Similar small pper works are to be found at 
1, partly reverberatory furnaces, partly | Burgstein, in Salzburg, Kitzbuechl, in ‘Ty: 
wit lin the German copper refining hearth, | and Ahrnthal, near Brunnecken, while copper } 
el i the shape of thin dises, being thus | also been extracted by Bischof's wet process 
i We may mention here that at the} Carniola, at Skofie, with sulphuric acid, from or 
Ma ly k ntil 1831, all the silver was ex- | ex ntaining 1.5to3 per cent, ¢ [ copper, besides s 
tracted 1 Ver 1 liquation process with | carbor ate of lime, but the process was not found 
lead bsequently by the so-called [european amal- | to be a success. 
amat process, since 1843 by the chloride, and} In Hungary, the U pper Hungarian Waldbu 
S48 the hot-water process. We shall find | gerschaft, or Citizens of the Forest, own several 
1 later article to again speak of these| copper and silver condi near Iglo. They smelt 
| principally copper pyrites and grey copper ore, whic! 
The royal Saxon smelting works of Muld lener- | contain some silver and mercury, fhe anual 
te, 1 rg, also produce some blister cop-| production is about 450 tons of copper, 2050 Ib. 
per, V is ref lattl PI + mill of Grinth al. | of silver, and 315 ewt. of juicksilver. The latter is 
.s v nee ex lent specimens of coppt r | extracted during the first calcining of the or 
aba. plat sheets, and bottoms, were exhibited at when it is driven out by the incr wing heat nd 
\ Aa Hirsch and Son, of Halberstadt, | condensed in the upper strata of small ore, fron 
| very good copper tubes ; the Crusau copper | Which it is separated by a washing process. ‘Thi 


ores are smelted in blast furnaces to obtain copper 
regulus and blister copper, when the a r is 
pulve rised and subjected to an amalgamation wit! 
mercury for the extraction of the silver. ‘T) 
Royal Smelting Works, at Schemnitz, -_ mnitz 
Schmdlnitz, and Tajowa, smelt similar ores, and the 
copper which they produce is rolled and hammered 
out at Neusobl and Felsébanya. 

The ‘Transylvanian Copper Company, of Balai 








and f Iserlohn, in Westphalia; and copper 
ule from the grey copper ore of the Stahlberg 
und Schwaben mines, by the Cologne Muesen 


Lastly we may men- 


banya, showed at Vienna copper ore, cake, and sli 
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copper of excellent quality. The Austrian State 
Railway Company owns copper works at Dognacska 
and Moldova, in the Banat, and in 1872 produced 
with them 1327 ewt. of copper, 1539 cwt. of sulphate 

copper, 625 1b. of silver, 968 ewt. of litharge, 


. ) ewt of sulphuric acid, and 1800 ewt. of 

er sheets and other artic! The total pro- 

ice of copper in Hungary was in, 1871,1138.25 tons, 

the greater part of it being obtained at the Royal 
Works, near Schemnitz 

| fotosch Copper Company and Josef 

| r, of Kaschau, exhibited also some c /pper ore. 

] upg m facture 1 ev pper art cles we need 

I tion Michael Fabritius, of H innstadt, 

| Sternberg of Windisch-Feistritz, for 

r nails and shiy heathing, George Zugmayet 

s of Waldegg, for excellent coppel sheets 

over 5000 Ib., and Ch. and H. Chaudoir, 

g, near Vienna, for excellent samples 

1 copper tubes, sheets, plates, bottoms, 

() ! ‘ 5 I I those of the 

( fetal Works, Ha ann, Frauenthal, 

f Reichramm and the Achenrain W orks, 

Int ibition of Russia we met with several 

hy copper exhibits; before all with those 

| Paul Demidoff, of Nischnei-Tagilsk. His 


it Meidno-Roudiansk smelt, in a species of 

1 Raschette furnaces, which will be described 
article, yellow and carbonate copper ores 

t blast, into a regulus containing 35 to 40 per 

i copper. This regulus is calcined and melted 
blister copper, which is then refined in a 

ratory furnace or in the refining hearth. 
I lity of the product is excellent, and it always 
a high price in the market, Next came 
iples, shown by Basil Paschkoff from his 
t Bogojarlensk and Werchotoursk, where oxi 
smelted for blister copper in one opera- 


‘i 





with charcoal furnaces. ‘The annual produce is 

7 of cake copper of renowned quality. The 
elting works prodo L60 from 

ir ores, which all come from the Permian 

f on in the district of Perm, and ores and cake 
‘ er and plates were also exh | by Countess 
~ 7 k-Fermor, from Wers I k, and from 
Permian Copper Works Siemens Brothers | 

1 copper pyrites, regulus, and cake copper 
Kedabeg, in the Caucasus. Copper ores from 

( re repr ed by the Greek Metal Com- 
] f Atti from ‘J rkey I m the Vilajets 
of ‘| nd 1s, in the Mutessarif of Kara- 
w! metal] pper was shown from Adana, 

) D ekir, fro veral nelters, and 


1, in Albania. ‘The Government collection of 
1 was very well represented by ores of sulphide 
pper, malachite, auriferous copper ore, raw 
ile copper, bars, and wire. 


' nec t 
ennea 


Looking finally at America, we found nothing | 


from Chili; but some samples of copper ore and of | 
f copper from Aroa, in tl tate of Yaracuy, 
Venezuela. ‘The considerable copper industry of 
America was also entirely un resented, with 


‘ception of a few rare specim 
ed by Mr. Guido Kuestel. ‘There were some 
yper ores from Sonora and California, the 
pper ores from 


a sulphide of copper and lead, the 


ntained also many copper exhibits, while | 


ns in a collection | 


latter a} 


Clyde has been dwelt upon in previous annual summaries, 
but on this occasion it is such a marked feature that we 
cannot help taking very special notice of it. Comparing 
the average size in 1870 with that of the vessels bu'lt last 
year, we find that in the short period of four years it has 
risen from 811 tons to 1548 tons—a most extraordinary in- 
crease. 

The shipbuilding yards were uniformly bu:y over.the 
whole year, although in July, when the annual fair holi- 
days occur, and in January, when work is always suspended 
on account of the New Year’s Day holidays, the amount of 
shipping launched was much under the average of the 
whole year—being 12,600 tons in July and 14,000 tons in 
January, whereas the monthly average was nearly 22,000 
tons, and one month it was upwards of 50000 tons. In 
order to be able to turn out such extraordinary quantities 
of work from month to mouth there must be many willing 
| bands, guided by skilful beads, and assisted or supple- 
mented by many ingenious labour-saving machines. 

There were no war vessels lauuched last year, which was 
also the case in the preceding year ; nor were there any com- 
posite vessels built, such vessels, after being the rage for a few 
years, having failed to maintain the economical results that 
were expected of them. Inthe year 1870 there were six 
such vessels built, but there was only one in each of the 
two following years. The wooden sailing vessels have 
remained nearly constant, although over the period of four 
years, 1570-1873, there has certainly been a sensible de- 
crease ; at the same time, however, it must be mentioned that 
they have also increased in average size. Barges show a 
falling off —21 of 8725 tons in 1870, 15 of 1350 tons in 
1871, 14 of 600 tons in 1872, down to 6 of 50 tons in the 
past year. 

A fact arises in connexion with the paddle steamers 
launched last year that is worthy of very special notice. 
While they had so far fallen into disrepute in 1872 that 
vessels representing only a total of 6200 tons were 
launched, there were fourteen such vessels launched last 
year of a total of 19,106 tons. But those larger totals are 
due to the fact that no fewer than five large paddle steamers, 
of a total of 12,410 tons and 1450 horse power, were built 
for the China Steam Navigation Company, by whom they 
are to be used on the Chinese rivers. They were built by 
Messrs. A. and J. Inglis, on the American system of con. 
struction. There were also two pretty large paddle 
steamers built by Messrs. John Elder and Co, fur the Pacific 
Steam Navig ti Western American 
service, 

In iron screw steamers there was an increase of 19,200 tons, 
the totals being 125 vessels of 218,090 tons in the year just 
closed, as against 146 of 198,800 tous in 1872, 125 vessels 
of 158,000 tons in 1871, and 112 vessels of 131,870 tons in 
1870. This enormous increase is due to the extraordinary 
growth of the traflic which has now been established by a 
number of great ocean steam navigation companies—a 
number which is being added to almo t every year. ‘They 
are not ouly increasing in number, but those that are 
already established are constantly engaged in laudable 
| efforts to create feeders totheir own main lines, and thereby 
j extending the benefits of commercial relationship with 
new peoples, or such as were previously but little known. 











ion Company's local 





Even the main lines themselves are yearly receiving one or 
more additions. 

Following up this point a little, we find that not less than 
28,895 tons of shipping were added to the fleet of the Pacific 
Steam Navigation Company last ycar—nine vessels of 4500 
horse power, six of which were built and engined by Messrs. 
John Elder i Co., a firm whose reputation has in a great 
measure been made by t imens of naval archi- 
Fairtield shipyard has added to the 
results which have 





he noble spec 


tecture which the 

fleet, and by the splendid economi al 

been effected by the compound engines suyplied to those 
ships. Never, in any former year, did a shipping company 
add to its fleet in such an extraordinary degree. Its aggre- 
00 tons, and the fleet 











of copper and antimony or fahlerz, j gate tonnage now amounts to 100, } ] 

lver worth 200 dols. per ton Another | itself numbers 54 st samers, 44 of which have been built yo 
was a green silicate of /pper, which | the Clyde during the last ten years. 8 cena, o 

] ‘ ‘ , ‘ 1; | 18,200 tons and 3500 horse power, were added to the North 

a green blast nace n slag, and did | * er ; aS Saemeen Cele pak Ca 

a tha + known 1 tite of South | German Lioyd’s fleet st year, Messrs. air anc we 

" . a | being the builders of four of them, thus making 28 built by 

It is 1 h to be regretted Gnas the I them for the same company, almost all of great size. The 
States gat ace Remees of copper, | Peninsular and Oriental Company had four vessels from 
\ yreat W t metal in Messrs. Denny Brothers, and one from Messrs, Barclay, 

l Supe! | Curle, and Co., the total tonnage being 13,325 tons, and 2110 

| horse power. Messrs. Henderson Brothers, Glasgow, added 

YEAI SHIPBUILDING ON THE CLYDE. | tothe r Anchor Line last year three vessels, two of them being 
annually pur- | 4250 tons each, the total of the three being 11,250 tons and 

ceed to | 1500 horse power. Other great companies have had sup- 

the more im-| plied to them vessels whose total tonnage varies from 

1 returns which | 10,500 t wnwards. We need not take time to detail 

i f the great ship them, but we may mention that the Inman Line has had one 

which has an enviable repu- | vessel of 4700 tons added, and one of 1800 tons, and both 

Clyde W hat result so | of 800 horse power ; and we may also mention that the en- 

‘futare years : ned, there has | gines supplied to the engines built on the Clyde during the 

ff in the ‘ sed. Our] past year were of the aggregate of 38,500 horse power 

work d n the year 1872 | nominal. 

of | sizes, and of an aggregate | Several firms launched between 20,000 tons and 30,000 

. a8 against 231 vessel and 196,200 tons | tons each, and some of them have sti 1 got their yards and 

l,a s4 Vease i 189,800 tons in 1870; last | engine shops largely stocked with work for the present 
ta ted to 261 tons, the number| year. It must be admitted, however, that at the close of 

f 4, as against 227 in the | the year 1873 the work contracted for and in hand was 

‘ j fact of t surprising increase in the i 55.000 tons under the aggregate tonnage contracted for at 


e of the vessels built from year to year on the 


| the end of 1872, and 93,000 tons under that contract a for 





at the end of 1871. Still there is no need for despondency, 
inasmuch as the amount of work in the builders’ books was 
140 vessels of 216,000 tons, most of which will be finished, 
or, at all events, launched this year; and doubtless the 
falling prices of coal and iron will soon bring out more 
orders for vessels that are needed by various firms and com- 
panies. Relatively to the work in hand in other important 
seats of the shipbuilding industry the Clyde continues to 
muintain its pre-eminent position. 





STREET PAVEMENTS. 

Tie report by Mr. William Haywood, the Engineer and 
Surveyor to the Commissioners of Sewers of the City of 
on the accidents to horses on carriageway pavements, 
which was laid before a meeting of the Commissioners at the 
Guildhall on the 16th ult., bas just been printed for circula- 
tion. Mr. Haywood states that in the reference made to him 
he was directed to cause obserrations to be made as to the 
number of accidents befalling horses on the asphalt, wood, 
and granite pavings, under as nearly as possible similar cir- 
cumstances, distinguishing the different results under dif- 
ferent conditions of weather, and showing the percentage of 
accidents, with any other particulars oerthy of notice. the 
police were employed to make the observations, the whole 
nuinber of those engaged being 43. None were made on 
Sundays, the horse traflicon that day being ouly from 20 to 30 
per cent. of that on other days of the week. No notice was 
taken of the slipping of a horse, and the accidents were 
classified under the of “falis on knees,” “falls on 
haunches,” and “ complete falls.” The observations of acci- 
dents were commenced on the 10th of March, and continued 
to the Sth of April last, during which the weather was gene- 
rally fine. They were then discontinued, but they wero 
resuined on the 9th of May, when rainy weather was expected, 
and continued till the 7th of June. The observations were 
made on 50 working days. It would have been desirable to 
have had observations taken in streets of similar width and 
— of which the pavements were in equally good con- 
dition of repair, and the traffic as nearly as possible the same 
in character and extent. This siniilarity of condition was, 
however, unattainable After much consideration the pave- 
ments selected for ooserva:ion were (1) the asphalt pavement 
of Cheapside and the Poultry ; (2) the granite pavements of 
King William-street and part of Cannon-street ; (3) the im- 
proved wood pavement in hing William-street and Gracechurch- 
street, and the ligno-mineral payement (Trenaunay’s patent) 
in Gracechurch-street. 1t was found that of “ falison knees” 
the wood had the greatest proportion, more than 5-6ths of the 
accidents being of this class, and that asphalt has the fewest 
falls on knees. Of falls on haunches the asphalt bad the 
largest proportion, and these accidents upon it were very 
largely in excess of those on either of the other pavements 
while the wood had the smallest proportion of this class of acci- 
dents. Of complete falls there were fewest on the wood and 
most on the granite, but the difference between the asphalt 
and granite was in this respect small, and on both asphalt 
and granite there was sometuiag like four times the propor - 
tion of complete falls than there were on the wood. It 
appeared generally that horses travelling on the wood pave- 
ment were on the whole subjected to falls of a character less 
inconvenient to the general traffic in the street, and also less 
likely to be injurious to the horses than those travelling on 
the other two pavements, and that in this respect the ligno- 
minera! was superior to the improved wood pavement. It 
was noticed also that, whatever was the nature of the acci- 
dent, the horses recovered their feet more easily on wood than 
they did either on asphalt or granite. Mr. Haywood observes 
that a consideration of those tacts ascertained as to the con- 
ditions affecting slipperiness shows how wrong it would be 
to take the first broad results of the observations as an exact 
measure of the relative safety of the pavements at all times 
of the year. To obtain exact results with reference to these, 
it would be necessary to take observations on the three classes 
of pavements at different seasons of the year. All that can 
now be done is to take the figures given by the 50 days’ ob- 
servations, and, after studying them by the side of the modi- 
fying circumstances set forth in the report, to draw such 
general conclusions as may seem to be warranted. He says; 
—On the aver of the whole 60 days’ observations the 
granite was found to be the most slippery, the asphalt the 
next so, and the wood the least. Separating the accidents 
under three conditions of surface as regards moisture, it 
appears that asphalt was most slippery when merely damp, 
and safest when dry; that granite was most slippery when 
dry and safest when wet; that wood was most slippery when 
damp and safest when dry; that when the surface of the 
pavements was generally dry, granite was the most slippery, 
and the wood the least slippery; that when the surlace of 
the pavements was damp in different degrees, asphalt was the 
most slippery, and wood the least slippery; that when the 
surface of the pavements was wet, asphalt was the most 
slippery, and granite the least slippery ; that, on the whole, 
wood was less slippery then either asphalt or granite; that 
if the observations on the jigno-mineral paving be eliminated, 
and the improved wood pavement alone taken for comparison, 
wood was, on the whole, less slippery than either asphalt or 
granite in a marked degree, it only being inferior to granite 
when the pavements were wet, and the difference then be- 
tween the wood and the granite being inconsiderable. {hat 
of those accilents which are most obstructive to the traflic, 
as well as most injurious to the horses, asphalt had the 
greatest proportion, granite the next, and the least, and 
that the greatest proportion of accidents on all the pavemeata 
was to horses and vehicles drawn by three or horses ; and 
that had the granite been under as favourable conditions as 
the asphalt aud the wood, the results would have been more 
n favour of the granite, although to what extent cannot be 
stated.” In concluding his report Mr. Haywood recommends 
that observations should be made at a season different from 

that at which those on which he reports were taken. 
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WHEEL-FINISHING MACHINES, 





Wess's Corvitisgar Siortminc Macuixe, Constrecrep sy Messrs. Suarr, Stewart, ayp Co., Limirep, Enorveers, Mancuester. 


Ir has of late years become the custom—and a 
very good one too—to bestow much greater care 
upon the finish of locomotive engine wheels than 
was formerly the case, and as a result several 
special machine tools have been introduced for the 
purpose of trimming off the wheel forgings, and 
thus saving hand labour. We now illustrate on 
the present and opposite pages three such ma- 
chines, which were shown at the late Vienna Ex- 
hibition, one of these being Mr. F. W. Webb's 
curvilinear slotting machine, constructed by 
Messrs. Sharp, Stewart, and Co., and no doubt 
already known to many of our readers, whilst the 
two others are respectively a wheel-spoke planing 
machine and a crank boss finishing machine, con- 
structed by the Deutsche Werkzeugmaschinen- 
fabrik (formerly Sondermann and Stier), of 
Chemnitz. 

In Mr. Webb's machine the tool is mounted in 
a holder provided at one end of a vibrating lever, 
the other end of this lever being slotted, and being 
fitted with a sliding block, into which the pin of a 
dise crank enters. As the crank disc revolves 
with its upper edge approaching the fulcrum of 
the lever, the effect of the arrangement is to give 
the toolholder a slow downward and a quick re- 
turmn stroke. The point of the tool of course de- 
ascribes an arc of a circle struck from the centre of —— 
the fulcrum on which the lever oscillates; and it can thus, 
as shown in the engraving, be employed for giving a curved 
form to the inner periphery of a wheel rim. It will be also 
seen that the toolholder is capable of revolving in th: 
end of the arm, and thus on reaching a spoke of the wheel 
it can be rotated by the worm wheel and worm shown, and 
the tool thus made to cut the are joining the rim to the 
spoke. 

The wheel to be operated upon is fixed on a table, which 
is mounted on a bed similar to that of a lathe, and which is 
provided with both traverse and circular motions, the 
latter being self-acting. When large wheels are being 
slotted, the rim is supported near the point where the cut is 
taking place by introducing beneath it a roller carried by a 
standard fixed to the bed of the machine. In our engraving 
a small wheel is shown in position, and the supporting 
roller and its standard are represented as shifted tempo 
rarily to the outer end of the bed. Altogether this is an 
exceedingly well-designed machine, and the example shown 
at Vienna by Messrs. Sharp, Stewart, and Co., was an ex 
cellent piece of work. One of those machines has been in 
use at the London and North-Western Railway works at 
Crewe for some years past, and has done excellent service. 

The wheel-spoke planing machine of the Deutsche Werk 
zeugmaschinen-fabrik, which we illustrate on the present 
page is also a very good machine. In this case the wheel 
to be operated upon is also mounted on a table having a 
circular motion and a traverse motion along the bed, these 
motions, however, not being self-acting. The toolholder 
is carried by a reciprocating ram similar to that of an ordi- 
nary shaping machine, but instead of this ram moving in a 
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ire set—the main spindle will at diferent points in its rota 
tion cause the shifting of the belt gear, and consequent re- 
versal of the direction of motion of the spindle Phe actio 
is in fact exactly similar to that of a planing machine, 
except that the motion takes place in a circular instead of 
a rectilinear direction 

From the above explanation, it will be at once seen that 
the arm carried by the main spindle at its lower end can be 
made to vibrate through any desired arc, and, as the tool 
holder is adjustable radially, the tool can be made to cut 
any circular convex, or concave curve within the limits 
of radius permitted by the length of the arm. Thus, in 
finishing the crank boss of a locomotive engine wheel, a cut 
may firet be taken from the point A to the point B in the 





ynnexed diagrain, the point C to that | 
maiked DD, while fi . ' i shed by taking | 
concave cats between the points B and C, and Aand D respec- | 
tively. The main spindle is adjustable vertically by hand 
gear, as shown, while the work to be operated upon is carried 


ircular motions. The 





by a table having longitudinal and 

machine shown at Vienna was well built, and the details 
were, for the most part, well desigued. We believe, however, | 
that the framing, and some other parts, might be ma le still 


: 
heavier with advantage, and, in particular, the cross slide 


for the table appears to us to be too light. We should 

ourselves have preferred making the bed itself wider. It| 
is evident that the machine we have described is applicable | 
to many other purposes besides that of shaping crank bosses 


and we believe that it will be found a very useful one in 
many w rks. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mipp.eseroven, Wednesday. 
The Cleveland Tron Market.—Yesterday the quarterly 
meeting of the North of Eoagland Iron Trade was held in | 
the Royal Exchange, Middlesbrough, and was, as expected 
largely attended. [here were present representatives of th 
iron trade from all parte of the United Kingdom. As usua 
there were facilities for exhibiting models or anything in 
teresting to the trade, but there were only two exhibitors 


Mr. David Joy, of Middlesbrough, showed diagrams of the | ‘ 


Howard Safety Boiler, and Mr. Thomas Whitwell, of the | 
Thornaby Iron Works, South Stockton, exhibited the dia- | 
gram and model of bis patent fire-brick stoves for h t| 
biast which he had shown at the Vienna Exhibition. Mr. | 
Whitwell has laboured hard to show the advantages of | 
stoves; and is now rewarded by their being in use in 
many places in England, on the Continent, and in America. | 
There was a fair demand for pig iron, and makers were firm | 
in quoting 87s, 6d, or ton for No, 3. Buyers, however, were | 
unwilling to give that price, and succeeded in obtaining that 

quality for about 86s. per ton. In the face of the larg: 
increase in makers’ stocks, buyers are still hoping that by 
delaying business they will be able to purchase at a cheaper 
rate. Makers express a contrary opinion, and show that 
they are in earnest by refusing to accept orders unless they 
get good prices. 





The Cleveland Ironmasters’ Association Returns. — The 
Ironmasters’ Association returns for the month of December 
have just been issued. It appears from these that out of 159 | 
blast furnaces in the North of England, 132 are in operation. | 
There are nineteen new furnaces, being built as follows 
Bolekow, Vaughan, and Co. are building one new furnace at 
Eston. Thomas Vaughan and Co. are building two new | 
furnaces at South Bank. Hopkin’s, Gilkes, and Co., Limited, | 
are building two new furnaces. Beil Brothers, Limited, are | 
building four new furnaces at Port Clarence. T. Richardson | 
and Sons are building one new furnace at West Hartlepool. | 
George Wythes and Co. are building one new furnace. 
Rosedale and Ferry Hill Iron Co. are building two new 


furnaces. The Weardale Iron Co. are rebuilding two fur- 


naces at Tudhoe. Robson, Maynard, and Co. are building 
two new furnaces at the Redcar Iron Works, Coatham 
The Loftus Iron Co. are building two new furnaces at Skin- 
ningrove. The comparative statement for the year 1873 are 
shown as follows | 


Makers’ Stocks 
lake of Pig osmenhes Bt rant Stores, 


Stock in War 
December 31. | 








fons tons tena 
1808 1,233,418 RO.8O8 72,029 | 
sou 1.459.508 84,243 1,364 
187uU 1,696,377 104,606 12,739 
1871 1,884,239 65,601 2,7 
1872 1,968,972 40,697 VJ 1 
1873 1,999,491 80,328 nil 


| to BOs. per ton. 


| point to the west. 
| course of construction, and four compensation reservoirs, 
two more beingin hand. Altogether the present works have 


mercbants held rather largely, and it 
, ‘ ba , . 
} expected that other brands would be reduced in the same 


ENGINEERING. 


[Jan. 9, 1874. 











The Coaland Coke Trades.—Coal and coke agents show a | 


greater disposition to sell, and prices have a downward ten- 
dency. Possibly as soon as many of the finished iron works 
which have been employed so irregularly, get into full opera- 
tion, the demand for fuel may increase to such an extent 
that prices will again advance. But it should not be for- 
gotten that in all parts of the North of Engiand the immense 
extensions in c al mining are making progress, and their 
completion will tend to equalise the supply and demand. 


NOTES FROM SOUTH YORKSHIRE. 
Suerriziy, Wednesday. 

Heavy Fali in the Price of Fuel.—On the 1st inst. one of 
the principal colliery firms in the Sheffield district issued a 
circular fixing the price of coal and coke as under: picked 
branch coal, 22s.; best Birley Silkstone, 17s. 6d.; screened | 
Silkstone nuts, 13s. ; screened seconds coal, 14s. ; breeze coke, 
lis.; and hard melting coke (washed) 30s. per ton of 21 cwt. 
at the pit bank, six miles from Sheffield. The Dronfield | 
Silkstone Coal Company have reduced coke 5s. per ton and | 
coal 2s. per ton, their present prices being : best melting | 
coke, 30s. per ton; soft coke, 36s.; best house coal delivered | 
at Sheffield, 20s.; and good average house coal, 18s. Messrs. 
H. Rangeley and Sons, Unstone, have lowered best house | 

yal to 16s., and ordinary house coal to 14s. at their pits. In 
addition to these, the Yorkshire, Durham, and Derbyshire 
Coke Association , the members of which met at Sheffield on 
Monday, have resolved to reduce the price of coke from 35s. | 
As this association controls the price of coke 
in the three counties, the fall is important, and will be of 
great service to the Sheffield steel manufacturers, that branch 
of business being now in a very dull condition. 





The Bradford Water Works.—Some interesting figures 
are given in a work just issued (the Corporation Year-Book) 
at Bradford relative to the water supply of that town. These 
works are entirely on the gravitation principle, the district 
of supply including 34 towns and places, with an aggregate 
population of 280,000. The district levels vary from 200 ft. 
above the sea level at Apperley Bridge to 1200 ft. at Queens- 
bury The supply is given in two services—the high an 
low level—the latter includes all parts lower than 500 ft. 


a 


Ihe pressure is considerable, in some places amounting to 
200 lb. on the square inch. The lowest level of the gathering 
ground whence the water is taken is 1030 feet above sea level, 
and the moorlands on which it falls are, in some places, 
1475 ft. above sea level. The drainage area is 13,000 acres. 

near Bradford, to Sandbeck Beck the length 


From Heaton 
f the conduit is 22 miles, and there are 13 miles of main 
from Bradford to Bardclough, Haworth, the most distant 
There are eight supply reservoirs, one in 


st 1,000,0001., or thereabouts. 


NOTES FROM THE NORTH, 
Grascow, Wednesday. | 
Glasgow Pig-Tron Market.—The warrant market was | 
exceedingly irregular and unsettled at the close of the year, 
n account of the extent of speculative business that was 
cing done, and the very opposite views of the future taken 
by different operators. This week the impression seems to 
round that it is in vain to look for any serious 
reduction in prices at present, and a good business has been 
lone betwist 1099. and 107s. 6d. The closing prices yester- 
lay were 108s, 6d. for prompt cash, and 108s. for delivery | 
in one month. Prices ranged this morning between 107s. 
Od. and 108s. 9d., and the market closed nominally at 108s. ; 
business was done at 108s. to 107s. 6d. one month fixed. The 


" 
Ne 

ve gair a 
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| market was steady in the afternoon, and business was done 


at 108s. cash, at which the market closed nominally. The| 
lemand for makers’ has been good, and the undernoted prices | 
show a decided improvement : | 


No.1. No.8. 


a'@ 6.4 

G.m.b, at Glasgow ons eee om 109 0 107 0 

Gartsherrie ,, eco ese ove 115 6 107 6 

Coltness a ooo ose eco 117 6 1090 

Summerlee _,, ose ae pen 1126 1070 

Carnbroe ” ove ove ees 110 6 107 0 

Monkland ” ese ese an 110 0 107 6 

| Clyde - ove ace ie 1100 1070 
Govan, at Broomielaw a oe 110 0 1070 


Langloan, at Glasgow oe. ose 1150 1076 


er, at Port Dundas =" «a: ieee 
jlengarnock, at Ardrossan ose 1116 107 6 





Eglinton o in os 108 0 1056 
Dalmeliington a one ove 108 0 106 0 
Carron, at Grangemouth, selected RS 112 6 — 
Shotts, at Leith ... ae «n ose 112 6 1076 
| Kinnell, at Bo'ness eco = 107 6 103 6 
(The above all deliverable alongside.) 
} Bariron ... ose eee ee oe 131. 
Nail rods ... “a eee 132. 


Last week’s shipments amounted to 4214 tons, as against 
701 tons in the corresponding week of last year. | 
The Malleable Iron Trade.—A good deal of consternation 
was excited a few days ago by the announcement made 
iHicially that Govan bars were reduced 11. per ton. Some 
was, in course of time, 


proportion. Already a reduction in the rate of puddlers and 


| ironworkers’ weges has been quietly acceded to at the Glas- 


The Finished Iron Trade.—Those who expected an ia prove 
ment in the finished iron trade after the turn of the year are 
not disappointed. There is a good deal of inquiry for «!! 


P i 
kinds of iron. The Darlington Iron C mpany have ubtain:d 
@ contract for rails for a colonial railway, and Mesers. 





Bulckow, Vaughan, & ¢ Middlesbr have received 
some rail orders. Owing to the fair condition of the iron 
shipbuilding trade there is a coutinued demand for plates. | 
The bar trade is getting better. \ 


gow Iron Company's Works, Motherwell, and others are 
llowing suit. 
Quick Steaming.—The Aberdeen Steam Navigation Com- 
t y'snew steamship City of Aberdeen, which leit London at 
twelve, noon, on Wednesday the 31st ultimo, arrived in Aber- 

Kay on Thursday night, ist of January, at 7.50, thus 
compl ting the passage in 31 hours and 50 minutes. This | 
vessel was built and engined by Messrs. Cunliffe and Dun- | 
lop, Port Glasgow. 





The Sugar-Refining Trade at Greenock.—This branch of 


| trade, which is practised at Greenock on a gigantic scale, was 


not so brisk during last year as in the one preceding, the out- 
put of sugar being 170,000 tons as against about 210,000 tons. 
The closing of several refineries for some time in spring, on 
account of the searcity of coal, the recent reduction in the 
sugar duties, and the more plentiful supply of refined sugar 
from the Continent, have combined to cause the decrease in 

uction. This present year’s output will doubtless show a 
arge increase, as Messrs. Walker's refinery, which was burned 
down a year ago, is almost ready for recommencing work. 
Amongst the recent improvements made there in the plant 


| mention must be made of an enormous pan, the largest in 


the world, capable of boiling 40 tons of sugar at a charge. 
The Clyde Sugar Refining Company's new house will be ready 
in about six months, and Messrs. Hichardson's about the close 
of the year. When these are all in operation, the refineries 
of Greenock will be capable of producing 7200 tons of refined 
sugar per week. For the production of the 170,000 tons last 
year, nearly 138,090 tons of coal were consumed. 


Dundee Harbour Board.—A meeting of this board was held 
on Monday, when a very satisfactory report was submitted 
by the engineer regarding the progress of the dredging 
the new dock works, and the eastern extension of the river 
wall, 

Aberdeen Harbour Works._Mr. Dyce Cay, C.E., engineer 
to the Aberdeen Harbour Commissioners, submitted a report 
at Monday's meeting, in which he said that the work of the 
New South Breakwater had been extended 3004 linea! ft., 
and that the total expenditure for the year had been 
17,5501. 1s. 4d. The totalexpenditure on the breakwater to 


| the end of the financial year had been 76,443/. 6s. 3d. The 


estimate for this work, as submitted to the Public Works 
Loan Commissioners, was 73,842/. for 1200{t., while the 
breakwater had been restricted to 1050 ft.; but the engineer 
stated that, taking into account the valuable plant purchased 
for the work, and now available for extending the north pier, 
or for sale, it would be found that the breakwater has been 
complete? at about the estimated cost. The provost con- 
sidered this exceedingly satisfactory, especially after the great 
rise that had taken place in the cost of timber, and especially 
of cement. 


NOTES FROM THE SOUTH-WEST. 

Labour on the Taff Vale—The guards, brakesmen, and 
other servants of the Taff Vale Railway Company, have re- 
solved to memorialise their employers for a reduction of work- 
ing hours to ten per day, Sunday labour to be paid for as 
overtime, weekly payment of wages, and an interval of not 
less than nine hours for rest and refreshment between each 
turn of duty. 

Longships Lighthouse —A new lighthouse has been erected 
on the Longships rock, off the Land’s End. The light is 
exhibited at an elevation of 110 ft. above high-water mark. 


| It is visible at 18 miles distance. The lighting apparatus is 


“ first-order dioptric,” with all modern improvements, by 
which not only is the bright light, as heretofore exhibited, 
but, for the better protection of the hardy mariner, a red 
shade is also thrown over the dangerous Brissons rocks and 
half a mile outside, and another over the Runnelstone rocks to 
the eastward, and three-quarters of a mile outside it. The 
lighthouse was lighted up for the first time in the early part 
ot December, and the light is expected to be now at a suffi- 
cient elevation to be protected from the towering waves; 
exceptional cases, however, sometimes occur of the sea going 
clean over the top of the highest rock lighthouses, as bap- 
pened at the Bishop rock during the winter of 1861, when a 
¥ ewt. fog-bell, which was fixed to the gallery at an elevation 
of 100 it. above high water, was wrenched off by a sea 
striking it and breaking the neck by which it was attached. 


Pontypool and Blaenavon Railway.—The Great Western 


| Railway Company has withdrawn its support from this pro- 


posed extension. The line was intended to run almost 
parallel with the Monmouthshire, which is thus relieved of 
the prospect of rather serious opposition. 


Potteries, Shrewsbury, and North Wales Railway.—Mr. 


| Judd, the recently appointed manager of this line entered 


upon the duties of his new office on the Ist inst. 


‘almouth Harbour Improvements.—The Falmouth Har- 
bour Commissioners have resolved to dredge the western bank 


of the outer harbour, at an outlay not exceeding 15,000/. 


Welsh Railway Traffic.—During the past half-year the 
Rhymney Railway Company, with no additional mileage at 
work, acquired 54,851/., as compared with 52,603/. in the 
corresponding period of 1872; the Cambrian, with no addi- 
tional mileage, 95,781/., against 92,7171. ; the Monmouth- 
shire, with no additional mileage, 11,2681, against 87,506/.; 
and the Taff Vale, with 12 miles less, 203,192/., against 
188,664/. The past six months appear to have been attended 
with encouraging results as regards the Monmouthsbire and 
the Taff Vale. Working expenses have probably increased, 
however, as well as revenue. 

Tus Iystirvrion or Crvit Exorsrers.—The effective 
increase in the several classes composing this Society during 
the year 1873 has been 136, thus distributed, viz., 19 mem- 
bers, 95 associates, and 23 students, with a decrease of 1 hono- 
rary member. The numbers of these various grades on the 
Ist inst. were 778, 1246, 200, and 15 respectively, together, 
2329. 

Loxvow InreryatTiosaL Exursttios, 1874.—The second 





| meeting of the sub-committee for Civil and Mechanical En- 
| gineering was held on January 5th, Sir John Coode in the 


chair. lbere were also present Messrs. Douglas, Morelana, 
and Woods, and Colonel Pasley, R.E. It was announced 
that Messrs. Chance Brothers, of Birmingham, wil! exhibit a 
first order six-sided dioptric revolving light, intended for the 
South Stack Lighthouse, near Holyhead. The _ meeting 
of the Committee for ng oe and Construction 


was held on the 6th inst., Dr. wick in the chair. 
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NOTICE TO AMERICAN SUBSCRIBERS. 


In consequence of the great increase in our American con- | 


nexion, we have found it neccessary to establish a branch 
office in the United States. Communications may in future 


be addressed to Mn. Guorce Epwarp Harpise, C.E., | 


of 52, Broadway, New York, who is our accredited re- 
presentative. 

In answer to numervus inguirico, Ma. Cusetng GILBERT 
begs to state that Subscribers in the United States can ve 
supplied with “ ENG INEERING” from this office, post 
free, for the sum of 11. 15. 8d. ($8.56, gold) per annum, 
payable in advance. Subscriptions (payable in advance) 
for this Journal (delivered post free) will also be received 
‘by Mr. Harprya, at the New York office above mentioned, 
at the rate of $9.50 present currency. 


NOTICE OF MEETING. 
or Crvit EnGrneers.—Taesday, January 13, 
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SPECIAL NOTICES. 
With the commencement of the ensuing Volume a slight modi- 
fication will be made in the price of the Annual Subscription to 
ENGINEERING. The two Index Numbers published each year 
will in future be made Double Numbers, and charged One Shilling 
each. This modification has been made to avoid the necessity of 
reducing the quantity of reading matter and illustrations in those 
numbers containing the Index. 
GERMAN EDITION. 
r of ENGINEERING begs to announce that ar- 
rangements have been made with responsible Publishers for the 
imultaneous publication in Vienna of an Edition in the German 
language of ENGINEERING, and that a large circulation of this 


THE Publish 


Ed » throughout Austria, Germany, Bussia, and Switzerland, 
maranteed, The necessity for such a Journal has long been 
felt throughout these countries, where no similar publication at 


present existe, and the entire absence of competition will go far to 
nsure the immediate success of the undertaking. The Publisher 
f ENGINEERING wishes to call the attention of Engineers and 
Manufacturers to the advantages which the German Edition will 
present as a medium for advertising, and arrangements have 

made by which very favourable terms for Advertisements 





ma secured. 
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FAMINE IN BENGAL. 
_ Ix the records of the Bengal famine of 1770, it 
is stated that ‘‘ more than one-third of the inhabi- 
tants of Bengal are computed to have been des- 
troyed.” With such an alarming picture of a 


The charge for advertise- 


apprehension of another famine next spring, in the 
same localities, has caused considerable excitement. 
Since the year 1770, however, the progress of 
engineering science has done much to provide means 
for introducing food inte the famine-stricken dis- 
tricts, by the construction of railways, roads, and 
navigable channels, and it is not possible now that 
a searcity of food in any one part of the country 
should be attended by such calamitous results as was 
formerly the case. In order to avoid these famines 
to which different parts of India are at times 
liable, two classes of work are mainly required, viz., 
irrigation works and means of internal communica- 
tion, whether by railway, road, canal, or navigable 
river. The parts of the country reported to be in 
the most urgent need are the Patna Division and the 
| Rajshahye Division. In the former division the 
annual rainfall averages from 35 in. to 50in., and it 
is situated within the zone of rainfall where irriga- 
| tion is, as a rule, much needed, and where occasion. 
| ally great distress has been caused by the want of 
it. In Rajshahye the average rainfall is from 55 in. 
}to 90in. per annum, and it is included within the 
| belt of country where irrigation may be looked 
| upon as a luxury, often useful, but not absolutely 
| necessary, except in extraordinary years. 


| In order to mitigate, as far as possible, the 





| 
| 


| effects of the impending famine, recourse is to be 
jhad—as on former recent similar occurrences in 
other parts of India—to the construction of 
|additional public works, as famine relief works, 
| with the view of giving employment to all the able- 
| hadied amongst the populates, to whom remunera- 
} tion will generally be made, by the Government, 
| by payment in kind, that is, in food grain. In the 
| southern part of the Patna Division the Sone Canal 
| project is in course of execution, and authority has 
now been given for the extension of operations at 
once to all the branches where relief works are re- 
quired, working on the rough estimates where de- 
tailed estimates are not ready. In the northern 
part of Patna there is no large work in course of 
execution, and works, if required, will have to be 
selected from local projects, unless the lately de- 
ferred scheme for the revision of the Gunduck em- 
bankments should be found a suitable source of em- 
ployment. In the Rajshahye Division work is im- 
mediately to be commenced upon the Northern 
Bengal Railway, which, starting from the Eastern 
Bengal Railway, will pass through Rajshahye, and 
afford direct communication between Calcutta and 
the hills at Darjeeling. For both the above-named 
works plans and estimates are ready, and they will 
possess the advantage of being carried on in the 
midst of the districts where want of employment 
must be most felt, besides being calculated to bene- 
fit the country generally, and especially to prevent 
or lessen the occurrence of scarcity in future. Be- 
sides these works, it has been pointed out by the 
Government of India that there are many public im- 
provements which can be undertaken, either by 


corporations or other bodies, such as municipalities 


and trusts ; and ample provisions are already made, 
by legislative enactment, for loans of money from 
the Government treasury to such corporations, as 
well as to any landlord or tenant, for the purpose 
of agricultural improvements. In addition to the 
foregoing, the Local Governments have been called 
upon to consider what works can be carried 
out within their territories to assist =o em- 
ployment to those who may be deprived of work 
owing to the cessation of agricultural employment ; 
and where occupation cannot be found in suitable 
localities in places free from the pressure of famine, 
such places are to be selected to which the supply 
of food is comparatively easy, either by reason of 
the vicinity of the —a a navigable river, or a 
good road. Amongst the works which may be 
made available for these p 8 are the line of rail- 
way traversing the districts, north of the Ganges, 
and in Oudh, the earthwork of which will pro- 
bably be put in hand forthwith ; the projected canal 
from the Sardah, though still by no means matured 
in design, might also, in case of pressure, be 
to afford the means of oceupation. In the districts 
between the Ganges and Jumna, the +e d — 
for a large work likely to be suitable, which is at all 
advanced, is that for the Futtehgurh branch of the 
Ganges Canal; there are projects for still water 


navigable lines in connexion with the Ganges Canal, 
which might also be pushed f so as to be 
taken u i dase wall the new on the right 


bank of the Jumna below Delhi, though it is pro- 





made | viously communicated to them, The greater 





bable that the districts through which it passes will | 


former similar occurrence, it is no wonder that the suffer greatly if a serious famine occurs, may also be 
jmade to give useful occupation. In addition to 
| these there are the canal from the Betwa river in 


Bundlekhund ; and the projected branch railway from 
Allygurh to join the Oudh and Rohilkhund; and if 
the pope ae of laying out the main line of the 
Oudh and Rohilkhund Railway has been determined 
on, and levels ascertained, some commencement of 
the work might be made on the Rohilkhund side of 
the Ganges, and the same remarks apply to the line 
which is to connect the main Rohilkhund line with the 
foot of the Kumaon hills, Another possible line of 
railway, the earthwork of which might be set in opera- 
tion, isa branch from Futtehgurh to the East Indian 
Railway, either direct to Etawah, or vid Mynpoorie 
to some station higher up theline. For the Punjab 
territories, some of the projects connected with the 
Western Jumna Canal may no doubt be made to 
serve for supplying occupation to a distressed popu- 
lation west of the Jumna; whilst the Sirhind Canal 
will also be in a state which will admit of active 
operations being commenced upon it, Thus we see 
th re is likely to be no lack of public works in pro- 
gress to which the rane | populations of distressed 
districts may be drafted for occupation, and although 
it is unquestionable that works constructed under 
such circumstances are expensively made, yet it is 
unquestionable that by being the present means of 
saving a multitude of lives, and in consideration of 
the ultimate advantage that the country will derive 
from their construction, such works may be almost 
said to be cheaply attained at any price. 








TRANSFORMATION OF FORCE. 

Tue Gramme machine, as we have already several 
times mentioned, affords a striking instance of the 
conservation of force, insomuch as a large fraction 
of the power expended is converted into kinetic 
energy. MM. G. Planté and Alf. Niaudet-Breguet 
have lately made a very interesting experiment 
bearing upon this subject. 

As the Gramme machine produces induced cur- 
rents of uniform direction, a secondary battery, 
such as that of M. Planté,* may be charged with it 
as readily as with a galvanic battery. ‘The time re- 
quired to charge fifteen or twenty elements does 
not exceed a few minutes, and the effects obtained 
by the accumulated chemical action considerably 
surpass in intensity—though not in duration, as they 
last only so long as the battery requires to discharge 
itself—those produced by the current of the ma- 
chine. ‘This may be verified by many experiments, 
and most readily by the incandescence of a platinum 
wire. 

But if, instead of discharging the battery in this 
way, we connect it with the machine previously or 
simultaneously brought to a state of rest, then the 
latter will again be set in motion by the influence 
of the current from the mandant hd sk ten 
what must a very sin , the coils of the 
machine will Sate in the same direction as they 
did before. Theoretical considerations would have 
led one to ouepene that the movement would be re- 
versed; for if the battery be charged by driving 
the coils a direction, it uires an amount — 
clearsightedness approaching intuition to see a 
once how rotation [ the same direction can effect 
the discharge. In fact, the statement of the pheno- 
menon seems at first not only paradoxical but quite 
contradictory. However, when we come to examine 
the currents furnished respectively by the machine 
and the poe 5 the yee clears up, and we are 
not long in finding a satisfactory explanation of 
this electro-dynamical paradox. 

If we call the current developed by the machine 
positive, then that of the seco: battery will be 
negative, that is it will be inverse of the former. 
Now by the elementary laws of magnetic induction 
and of electro-dynamics, we know that such a 
current, characterised in the present instance by 
great intensity, and flowing through the fixed 
electro-magnets, must tend to impart to the adjacent 
coils a movement of rotation similar to that pre- 
tem- 

of the current of the secondary 

tte bene from the chemical accumulation 
that has taken will overcome the inferior in- 
tensity of the new current generated by the motion 
imparted to the coils by the discharge of the 


couples. 
The rapidity of rotation, as might be inferred 
from what we have just said, will be less than that 





* Vide Exoixzgntne, October 8, 1878. 
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required to charge the battery, although it will be 
yet sufficiently great : 

The time of rotation is two or three minutes; it 
thas corresponds to the time required by the battery 
to complete its discharge. 

‘The Gramme machine in this experiment becomes 
an electro-magnetic engine, the secondary battery 
restoring to it under the very same form—the electric 
current—the work that it had stored up. ‘This 
restitution, however, is not plenary, as every 
transformation of energy is, of course, attended by a 
lows more or less considerable, This interesting 
experiment may be made, not only with the large 
Gramme machine, but also with the smaller appa- 
ratus constructed by M. Breguet, Paris. 


THE MANCHESTER INDUSTRIAL 
EXHIBITION, 

Tue Soci ty for the Promotion of Scientific In- 
dustry, Manchester, is about to inaugurate a series of 
exhibitions for the advancement of the objects for 
the promotion of which that body exists Before 
entering upon the des —_ of the first of these 
exhibitions, it may be desirable to lay before our 
readers a few particulars concerning the origin, 
purposes, and gen ral scope contem ylated by the 
gentlemen who have thus banded themselves to- 
ut ther 

Scientific Industry is a title suggesting an almost 
boundless field for investigation, and is certainly 
capable of affording year by year, or even oftener, 
clear and distinctly separate departments, each suited 
for practical illustration and exhibition. Manchester 
has never been backward in supplying the sup- 
porters, if not the founders, of societies, or the 
furtherance of great social and national interests, 
and it would appear that this organisation is likely 
to be one as important in its aims and results as 
any that have preceded it. Its origin seems due to 
the discussion raised by some letters that appeared 
in the Manchester newspapers in December, 1872, 
from manufacturers and others interested in the 
progress of the industries of our country, It is 
formed under the presidency of the Right Hon, the 
Earl of Derby, D.C.L., F.R.S., and a noble list of 
vice-presidents. The conduct of its affairs is in 
the hands of a council of thirteen well-known 
manufacturers and gentlemen, headed by Hugh 
Mason, Esq. (President of the Manchester Chamber 
of Commerce), and himself widely known as a 
promoter of kindred institutions. The object of 
the society is the increase of the technical knowledge 
and skill of those engaged in the various industries ; 
the improvement and advancement of manufactures 
and the industrial arts and sciences ; and the general 
progress, extension, and well-being of industry and 
trade. 

The society will seek to encourage investigation 
and experimental research in science and art having 
a practical bearing upon industry, by the offer 
of premiums and rewards for improvements in ma- 
chinery, processes, or products, and discovery of new 
raw materials, by reading and discussing papers 
and essays, and by the holding of exhibitions, and 
obtaining reports from various seats of foreign 
industry on matters appertaining to the work of the 
society. 

We are indebted to the courtesy of Mr. W. G. 
Larkins, the secretary to the society, for permission 
to look over the building now in course of construc- 
tion in Peel Park, Manchester, for the purposes of 
the first exhibition of “ Appliances for the Econo- 
mical Consumption of Fuel. * The erection is of the 
simplest character, but evidences a considerable 
amount of thought and judgment in its construction. 
The general design is, wz believe, due to the 
secretary, and the constructive detail to the ‘‘ Union 
Land and Building Society” (a co-operative body, 
by-the-bye, which sprung into existence out of the 
last strike of carpenters in the Manchester district), 
who are the contractors for the work now being 
carried out. 

The building is of wood and glass. The main 
ortion is of rectangular form, 50 ft. wide and 200 ft. 
_ with wooden walls 20 ft. high, and covered 
by anarched roof of rudimentary form, rising 
5 ft. in the centre. At the extreme end is a smaller 
building, 20 ft. wide and 60 ft. long, of similar con- 
struction though of less height, and this is flanked 
on either side by other extensions of like character, 
but of less length. On the right hand there are 
three annexes, each 25 ft. wide and 30 ft. long. 
Offices and entrances at the front complete the 


the wall plate on which the roof rests, there is a 
continuous “string light” the whole length and 
width of the building, extending entirely round it 
and having a depth of 4ft. Thus there are no sky- 
lights, but a most ample and effective amount of 
windaw is provided. All the timber used for the 
main strength of the structure is of ordinary mer- 
chant sizes. Deals, ilin. by 3in. Battens, 7 in. by 
Sin. String ties and intermediate uprights of other 
usual dimensions. All the boarding is grooved, 
tongued, and planed, and is }in. thick, end the 
flooring is of 7 in. by 3in. battens. Simple as the 
construction is, and cheap as it also is, it promises 
to present, when complete, a sufficiently spacious 
accommodation for the 500 or more articles 
that are therein to be displayed. The internal 
colouring is to be very light blue, relieved by choco- 
late bands. 

The roof demands a short description. Each 
wrincipal is formed of an upper and a lower member. 
[he upper, an arched piece, is of three thicknesses 
of wood 3in. by 2in., sawn off in suitable lengths, 
scarf-jointed, and bent to the required curve. The 
lower member (or tie) is straight and similarly 
formed ‘Thetwo are united by lattice boards $ in. 
thick and 6 in. wide nailed upon them in the form 
of a continuous W. These principals are placed 
at intervals of 5 ft. apart, and the collective ap- 
pearance is far from being unsightly, and may indeed 
when heightened by colour be decidedly effective. 

Beyond the building itself there will be an en- 
closure in the open ground for the reception and 
exhibition of some heavy articles, such as factory 
boilers and other things unsuited for the interior of 
the main building. The whole promises to be an 
exhibition of very great interest, not only to those 
directly engaged in mechanical and scientific pur- 
suits, but to the general public, for there will be 
many appliances for domestic use and comfort 
shown, and we trust much very useful and instruc- 
tive teaching will be imparted to all. It is intended 
that the Exhibition shall be opened on the 30th of 
January. We hope to furnish from time to time full 
and comprehensive accounts of the various exhibits, 
and we may also illustrate the building itself. 


THE POST OFFICE SOIREE. 

On New Year's Day a soirée was held in the 
telegraph instrument galleries of the New General 
Post Office, which will be long remembered as one of 
the most successful conversaziones ever held in the 
metropolis, both as regards the numerous atten- 
dance and the variety of exhibits displayed. 

The conversazione was held to commemorate the 
re-establishment of the Post Office Library, which 
had been closed for three years. The new tele- 
graph galleries formed an appropriate place for the 
event, and the proper permission having been ob- 
tained, the various officials connected with the es- 
tablishment lent their aid to the object in view in 
the most zealous manner. 

The Right Honourable Lyon Playfair, M.P., 
Postmaster-General, kindly consented to preside on 
the occasion, and by his presence contributed 
greatly to the success of the evening, inaugurating 
at the same time a new era in the department by 
mixing amongst his subordinates, and proving his 
interest in the department under his control. 

The instrument galleries of the new building form 

together about the largest series of rooms we possess 
in London, and from their peculiar arrangements 
provided the most suitable and advantageous place 
that could well be desired for such an object as a 
grand conversazione. The rooms are all but com- 
pleted for the reception of the various telegraph in- 
struments, which will shortly be transferred from 
Telegraph-street. The enormous amount of tables, 
which, when placed in line, would alone occupy a 
distance of half a mile, formed a most convenient 
rest for the various scientific instruments and objects 
of art to be exhibited. 
The galleries consist of a large centre gallery of 
magnificent proportions, with four wings opening 
from it; the whole being occupied on the evening in 
question, and the general arrangement may be sum- 
marised as follows : 


Sourn-West Gatiery. 
In this gallery was shown a museum of early tele hic 
instr ts and appli The mode of comentiling 
news to and receiving it from 19 —— towns, simultaneously, 
was also shown here. The system of the Exchange my 





Company, by means of which identical information as to 
rices of stocks, shares, &c., is sent to the offices of stock- 


cation during the evening between this and the 
telegraph offices in Dublin, Edinburgh, G w, Jersey, 
Penzance, Manchester, Southampton, and several London 
stations. In this gallery communication by means of the 
Hughes’ a instrument was establi between 

Southampton, and printed in Roman 
type, were sent simultaneously in opposite directions, on one 
wire, — ~ the instrumentality of Mr. Stearn’s invention. 
The chronofer, by means of which Greenwich time is trans- 
mitted, simultaneously, to the principal towns in the king- 
dom, was also exhibited here. 

Norra-Wesr Gatizry. 

In this gallery, by the kind ission of Sir Henry James, 
was exhibited at intervals, during the evening, dissolving 
views, illustrative of the Palestine Exploration Fund, pho- 

phs of Mount Sinai, and of the excavations and prin- 
cipal objects of Jerusalem, being rendered clearly visible by 
means of the electric light. Here, also, were found a valu- 
able collection of early printed books, microscopes, and auto- 
graphs. 
CenxTRaL GaLiery. 

In the recess near to the north-west gallery the process of 
“testing for faults” was shown. ere was direct communi- 
cation during the evening between this gallery and Austra- 
lia, India, Teheran, America, St. Petersburg, Paris, and 
Berlin. On the central tables were exhibited microscopes, 
stereoscopes, graphoscopes, and electrical apparatus of various 
kinds. n the right-hand side of the gallery, looking east, 
were shown the working of the pneumatic tubes which con- 
nect the Central Telegraph Station with the principal offices 
for the collection and delivery of messages in the metropolis. 
On the left-hand side were exhibited a collection of water- 
colour and pencil drawings, and a collection of plate kindly 
lent by various City companies, and by Mr. Lambert, the 
Queen's goldsmith. On the right-hand side of the gallery 
were also found a collection of antiquities which were dis- 
covered when the foundations forthe New Post Office Build- 
ing were excavated. Near to them there was a collection of 
early post office records. At the casi oud of this gallery there 
was a working model of a travelling post office, with the 
apparatus for the receipt and delivery of mails while the 
train is in motion. Other objects illustrative of post office 
work, in past and present times, were also shown here. 


Norra-East anv Soutn-East GaLiertss. 

Here were exhibited the “ Gardner Collection” of prints, 
illustrative of Old London, and especially of that part of 
London in which the Post Office buildings are situated. In 
the north-east gallery Sir Charles Wheatstone’s system of 
sympathetic clocks was fully illustrated. 

The plate consisted of examples of early drinking cups, con- 
tributed by the Carpenters’ Company, the Wax Chandlers’ 
Company, the Ironmongers’ Company, and the Armourers’ 
Hog ng A also a large assortment of early plate, exhibited 
by Mr. Lambert. 

The flags decorating the room were lent by the Coopers’ 
Company, the Ironmongers’ Company, the Carpenters’ Com- 
pany, the Goldsmiths’ Company, the Spectacle-Makers’ 

Jompany, the Loriners’ Company, and other City companies. 

The objects exhibited in the south-west gallery 
were of the most interesting character, and by their 
aid the progress of ny from the year 1837 
might easily be traced. Here was a specimen of 
the “ fossil telegraph,” a series of wires laid in wood 
between Euston and Camden, and used as the 
means of proving, beyond doubt, the practicability 
of Cook and Wheatstone’s five-needle telegraph. 
The five-needle instrument was also exhibited, and 
the changes it has undergone since then into the 


four-needie, and the double needle, with all its 


variations. 

Printing or reading, acoustic, and needle instru- 
ments of every kind ; magneto-electric, ee 
and other instruments for speaking ; bells for sig- 
nals, with the ancient ‘“‘ thunder pump” ; lightning 
conductors of every form, past and present, were 
here assembled ; indeed, this gallery mingled up the 
past with the present in the most astonishing 
manner. Every branch of practical telegraphy 
seemed to be here, and the past lived again with the 

resent ; insulators and submarine cables of every 
ng and the whole history of electric telegraphy 
in England, was brought to light. The antique five- 
needle, and the old double needle, were mute with 
surprise in juxtaposition with their successful 
rivals, the Wheatstone automatic and ordinary 
‘« duplex,” and the Exchange Company's instrument ; 
whilst all were put in the shade by the marvellous 
and beautiful working of the *‘ Hughes” duplex 
under the system of Mr. Stearns, who was indefa- 
tigable all the evening in showing the practical 
working of his invention between London and 
Southampton, proving that his arrangement of the 
duplex system could be adapted to any known 
system of telegraphic communication. 
In this gallery was also shown a mechanical ar- 
rangement explanatory of the working of the duplex 
system; but we really believe that this problem 
in electricity, so difficult to the ordin mind, was 
rendered more difficult still by an explanation that 
was manifestly incorrect, and that “ confusion be- 
came worse confounded ;” it was very pretty, and 








general form of the building. Immediately below 


was also exhibited here. There was direct communi- 


that was all. We noticed an interesting exhibit of 
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specimens of the various cables belonging to the 
department, neatly and carefully arranged, which 
gave the public some idea of the submarine respon- 
sibilities of the Post Office ; this idea was heightened 
by the view of specimens of sundry accidents to the 
cables, such as breaks and kinks, ef id genus omne. 
‘The chrénofer looked very fine (but why will people 
jumble Latin and Greek incongruously together 7), 
and is a vast improvement upon its father at Tele- 
graph-street ; it was in convenient aes to the 
testing-box, the largest in the world. 

In the central gallery the objects particularly 
deserving of our attention were the pneumatic Pipes 
and various scientific and electrical exhibits. The 
pipes were shown working, but to do them justice 
a separate article will be necessary. It is needless 
to say that under the careful supervision of Mr. 
Willmot, of the Post Office, who superintended the 
designing and construction of the engine (by 
Easton and Anderson), and whose newly-designed 
valves are in use, the working went off in the most 
satisfactory manner. Close to the tubes was a fine 
exhibit of submarine cables, representing specimens 
of the manufacture of Mr. W.'T. Henley, of North 
Woolwich, up to the early part of the year 1872. 
Of their importance it may be judged, when we 
mention that they represented a manufacture of the 
gross mileage of 6479 nautical miles, and of a total 
weight of 27,845 tons. Mr. Henley also exhibited 
several forms of his well-known magneto-electric 
needle telegraph. Near here was a most interesting 
case, showing samples of telegraph wire during the 
various processes of manufacture. ‘This was ex- 
hibited by Messrs. Johnson and Nephew, of Man- 
chester, who have been the principal purveyors of 
wire to the telegraph companies and to the Post 
Office, and who certainly, in this branch of tele- 
graphy, stand alone and unrivalled. The case 
showed the ‘* puddled ball” before hammering, the 
‘*bloom” from the puddled ball after hammering, 
the ‘* billets” from which the rods are rolled, and 
the rolled rods themselves. Amongst these were 
one, of the weight of 280 lb., and the length of 530 
yards, in one piece without joint or weld, the dia- 
meter of this was .280. A second was of No. 8, 
B.W.G. galvanised ; weight, 198 Ib., and 900 yards 
in length without joint or weld. Another of No. 
11, B.W.G. galvanised ; weight, 95 Ib., length 790 
yards. In addition, Messrs. Johnson and Nephew 
showed samples of merchant's wire. 

At the east end of the central gallery was shown 
Messrs. Saxby and Farmer's patent junction locking 
apparatus—a most interesting ssedel- chewing in 
practical working order the interlocking arrange- 
ment of switches and signals at a junction between 
the main line and a branch. 

Close by, was the system of electrical signals for 
working the block system on railways—the inven- 
tion of Mr, W. H. Preece—as used on the South- 
Western and many other railways; this was shown 
in working order, and illustrated the principle as 
adopted on the ordinary main line, and also the 
interlocking system as used at junctions. Now that 
the block system and railway accidents occupy the 
public mind so much, the greatest possible interest 
was manifested at the explanation of the system un- 
remittingly given by the inventor and others during 
the evening, The systems shown were the ordi- 
nary three-wire and the single wire. Contrasted 
together was the perfected system of 1874 with 
that used in 1844, very much to the credit of the 
later invention. 

Amongst the scientific exhibits was a collection 
of various apparatus shown by Messrs. Tisley and 
Spiller, of great interest ; but one in particular may 
be termed one of the features of the evening; it 
was Tisley’s Compound Pendulum Apparatus, and 
by its beauty and perfect harmony attracted much 
attention. The pendulums are continued above their 
points of suspension and terminate in ball and socket 
joints, the balls are joined by two wire arms with a 
tracer, so that it has perfect freedom of motion. If 
the pendulums are weighted so as to vibrate in some 
simple proportion, the resulting figures made by the 
tracer being more beautiful the nearer they 
approach some sizaple ratio, say, 1 : 1, orl : 2, 2: 3, 
3: 4, and go on, 

One of the curious results of these drawings 
is the secondary figure or pattern produced by 
the crossing of the lines. These results can 
be varied to a great extent by the period of 
time allowed between the starting of one perdulum 
and that of the other, also by throwing the figures 
out of time, so that in the drawing one pendulum 





shall overtake the other by a single beat, or some 
part of a single vibration. 

This apparatus has been adjusted so that the 
figures as they are drawn on blackened glass can 
be shown on the screen to a audience. The 
curves described are called Lissajous’, from his ex- 

riment with two tuning forks and a spot of light. 

Vheatstone’s kaleidophone gives the same figures, 
but the results only show the elementary forms of 
which these are perfect tracings, a musical string 
vibrating so as to produce a fundamental, and one 
of its harmonics really cuts through the air in one 
or other of the modifications of the form due to the 
proportions between the notes. We shall shortly 
publigh drawings and a more detailed description of 
this beautiful instrument. 

Messrs. Elliot Brothers showed a Thomson re- 
flecting galvanometer, a Wheatstone bridge with 
resistance coils, and Sir William Thomson's double- 
slide resistances. A large display was made by Sir 
Charles Wheatstone, the ap tus consisting of 
the various forms of the applicability of magneto- 
electricity to various purposes. The thermometer 
recorder is a very pretty apparatus, and showed, 
to great perfection, its power of registering, at a 
distance, the temperature of any particular place 
connected with the register by wire. ‘The alpha- 
betical instrument, with its new type-printing ar- 
rangement, was exhibited in working order, and 
attracted much attention. As did also a small 
Gramme magnetic machine, which showed, by its 
action upon an electro-magnet, its peculiar pro- 
perty of pouring forth a perfectly continuous current. 
The India-Rubber, Gutta-Percha, and Telegraph 
Works Company, of Silvertown, had a most inte- 
resting display of the apparatus used for firing and 
for testing torpedoes, besides various imens 
showing the pattern of cable, and of the joints, 
The testing arrangement is peculiar, and consisted 
of a three-coil galvanometer for use in different 
ways, to enable any leakage into the torpedo, or 
breakage of a cable, to be detected. The firing 
board was beautifully arranged, and consisted of a 
series of indicators, each connected with the contact 
arrangement of the torpedo. A working model of 
this was shown, and when violently shaken, to re- 
present the shock of a vessel, the vibrating contact- 
maker closes a circuit, which allowed the indicator 
to fall ; this at once throws into the circuit the firing 
battery, which immediately brings platinum wire 
to a white heat, and would so cause an explosion. 
The firing battery is one of great power, and isa 
modification of the Léclauché, The same company 
showed, amongst other items, an interesting case of 
cables of their own manufacture. 

Messrs. Siemens Brothers, exhibited their ‘‘ pyro- 
meter” in action for observing the temperature of 
furnaces, &c., by the effect of heat on the conductivity 
of wire. Mr. Apps had a large audience round him to 
witness his experiments with his patent inductorium, 
which gave an 18-in. spark, illuminating Geisler 
tubes, charging large Leyden jars, and other ex- 
periments, those giving the noisy character of the 
spark seeming particularly to attract attention. 
Mr. Ladd evel a number of scientific apparatus 
of interest, as well as his magneto-electric ma- 
chine. 

The collection of microscopes was unusually large 
and interesting, and the other objects of interest 
are really too numerous to mention. Sufficient, 
however, has been said to show that there was 
plenty to interest and excite the attention of the 
2300 visitors present. We trust to hear that finan- 
cially considered the conversazione was as great a 
success to the library as it was in every other 
respect. 


CURIOUS CALCULATIONS. 

Tue vagaries of a certain contemporary of ours 
on the compound engine question and on steam 
engine economy generally, are well known to most 
of our readers, and were it not for this, we imagine 
that few of them could have believed that such 
statements as the subjoined, extracted from the 
leader of The Engineer of last week, could ibly 
have appeared in a journal claiming for itself a pro- 
fessional standing. The following is the extract 
referred to: 

‘‘ As the compound engine was first constructed, 
the high-pressure cylinder took steam for only a 
small portion of the stroke, and really low-pressure 
steam was delivered to the low-pressure cylinder ; 
but recently steam is carried much further behind 
the high-pressure piston, and the steam is often 














delivered on the large piston at very little below 
the initial pressure in the small esliation if we in- 
clude vacuum. It is obvious that under these con- 
ditions the strains to which the machinery is sub- 
jected are hardly if at all reduced by the adoption 
of the compoun nt; and we find in the 
fact further evidence t the old bugbear of ex- 
cessive strain due to high steam begins to be esti- 
mated at its proper value by engineers. For ex- 
ample, we can cite instances in which 60 1b.—75 lb. 
absolute—steam is used for three-quarter stroke in 
the small cylinder, and then delivered on a piston 
of four times the area. Now 75.75=55.25. If 
from this we deduct 201b. loss of pressure due to 
clearance, resistance, ports, receiver, and connexions, 
and add 10lb, for effective vacuum, we have an 
initial pressure on the low-pressure piston of 45.25 lb. 
per square inch, and the relative strains on the two 
pistons would be—even allowing nothing for back 
pressure on the small piston—as 751: :45.25 x4, 
or a8 75 is to 181. If the whole expansion had been 
carried out separately in each of a pair of cylinders, 
the initial strain on the machinery would have been 
less than this.” 

Such calculations as the above would be merely 
enjoyably ludicrous if they appeared in an unpro- 
fessional journal; but when we find them laid 
seriously before engineers by a paper professedly 
of a scientific character, they can arouse but one 
feeling, namely, that of pity—pity for the ignorance 
of the writer who penned them, and pity for the 
readers for whom such pitfalls are set. Passing 
lightly over the fact, that owing to an insuflicient 
knowledge of the multiplication table, the writer in 
our contemporary makes 75 X.75==55.25 instead of 
56.25, we actually find it stated that with an 
absolute terminal pressure of 55.25 lb. per square 
inch (taking our contemporary's figures) in the 
small cylinder, and with a loss between the two 
cylinders of 20 Ib. (!) per square inch, besides a fur- 

er loss due to only a 10 lb. vacuum being obtained, 
it is nevertheless possible to obtain an effective 
initial pressure of 45.25 lb, per square inch on the 
a of the low-pressure cylinder, In other words, 

ving lost 20 lb. from one cause, and 5 lb. from 
another, our friend still es to have 45.25 lb. 
left out of the original 55.25 lb, pressure. Surely 
absurdity could no further go. In reality, under 
the circumstances su the final pressure in 
the small cylinder would be 56.25 lb. absolute ; the 
initial pressure on the large piston 36.25 lb. absolute, 
and the effective initial pressure on the large piston 
(taking the atmospheric pressure at 15 ee has 
been done by our a Gig $6.25 —(15~—10)= 
31.25 lb. per square inch, instead of 45.25 lb. as 
stated by The Engincer. In other words, the 
writer in our contemporary makes the strain nearly 
half as great again as it would be; and on such a 
conclusion founds hie argument! Taking the 
strain on the small piston at our contemporary’s 
value (although this is too high) we should have the 
strains on the pistons 75 and 31.25 x 4=125 respec- 
tively, while if the expansion was carried out in 
a pair of independent cylinders, each of these would 
be half the size of the large cylinder of the sup- 
posed compound engine, and the strain on each 
piston (supposing the vacuum to be 10 lb. as before) 
would be represented by the number (75—5) x 2= 
140. Thus, according to our contemporary's view, 
two piston strains, each of an amount represented 
by the number 140, would cause /¢ss “ initial strain 
on the machinery” than the two pistons of the com- 

und engine, the strains on which are represented 
by the numbers 75 and 125. It may, however, 

rhaps console our contemporary somewhat to 
or that if the compound engine was constructed 
as he proposes, so that there might be a loss of 
20 lb. pressure between the two cylinders, it cer- 
tainly would not develop the same power as the 
engine using the same amount of steam and work- 
ing with the same degree of expansion in a single 
cylinder, unless, indeed, the non-compound engine 
was designed by the writer in our contemporary, 
and then there is no knowing what might happen. 
Can nothing be done to improve our contem- 
porary’s knowledge of steam engine working ? 

URBAN RAILWAYS.—No. II. 

Tue locomotive engineer, when furnished with 
the di of ts, the estimated traffic, and, 
above ai. the time a tenign vd cana bed * = 
be in a position to desi is engine, but i 
have no light task before him. The conditions 
governing design are so numerous and con- 
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flicting, and ¢ effect of each must be so essen- 
tially a matter for judgment rather than calculation, | 
that the engineer may very readily be led to 
differ widely from his confréres as to th type of 
engin ffering the n advantages. This but 
tends to ma the problem more fascinating, and 
i nmented upon by many, that in the 
t 1] ‘Modern Locomotives” at 
I of ¢ | Engineer e discussion 
i nimated v nthe proper type of loco- 
ft ) railways was the rt in dispute 
I | t ts obtained by | motiv 
tendents w fferent types of engines 
t pect ‘ ! iluab! l interes n 
but they perfect vorthless—and 
’ worthless t ling d for 
pur f ct com] é 5 { ther 
| f lier " one | be 1 ! 
t I nd yet x ly 
nt t Ly in ity bea ly 
: 1 the steep gra 
f t lit Yet f the 
of wlient ht be pre identical 
I it 1 oF t p i : i st if tl 
. tl : 1 number, were shifted 
I to t f 1 right tal lred yards 
t york t ‘ by tl ‘ 3 work these 
tive | might be essentially different 
(1 e vital influence still are the cond 8 
governed by the distance apart of the stat 
(in first consideration it might appear fair to in- 
ite a direct comparison between two urban 
I vays identical in every respect save that in one 
ns are half a mile, and in the other three- 


ters of a mile apart. It will be seen hereafter, 
however, that any such assumption would lead us 
to conclusions both false and untenable, for not 
necessary tractive power of the 


only would th 
consumption of fuel 


engines be different, but the 
per train mile would ‘also vary most widely in the 
pective lines, 

Again, in an inquiry of the present character it 
; essential to remember that not only are the 
sults obtained upon different lines useless for the 
purpose of direct comparison, but that results de- 
rived from a few experiments only, even though 
they be conducted with the same class of engine 
upon the same line of railway, are equally useless as 
ffording a trustworthy basis for the formation of 


a theory ['wo sister engines nominally performing 
the same duty upon the same railway may, and do 
frequently, differ at least 50 per cent. in consump- 
tion of fuel, and this fact alone is sufficient to show 
that occasionally nothing is more embarrassing to 
the investigator than the so termed reliable results 


of direct experiment. 
How then, it may be asked, will it be possibl 
to profit by the experience of our predecessors in 
tters relating to the working of urban railways? 
by instituting a careful analytical 


Obvi usly, only, 
ittained 


co! irison between the average 

) different lines, so that by a process of differen- 
tiation we may obtain the value of each of the 
rs which combine to form the com- 


re aults 


numerous factor 
p! x whole 


lo such an iz quiry we propose to a idress our- 
selves If any reliable practical results are to be 
obtained from an investigation of this kind, abov: 
ali things is it nec ssary that it should be entered 


upon without any preconceived notions or favourit 
If this be not so, since almost every step 


th ries, 

in tl nvestigation is necessarily based upon 
certain data, and since the data available are any- 
t! but uniform and consistent, it would be almost 


ible to avoid, though unconsciously and with 
nesty of intention, selecting from the mass 
of data such portions as most neatly fit in with the 
It is, for this reason, no 
neers of the 


rf ; 
peri ihe 


eeived hypothesis. 
utter for surprise that locomotive eng 


highest eminence should differ widely in opis 

to the most suitable type of engine to work a giver 
traflic, and yet that each engineer should indivi- 
dually express himself as thoroughly satisfied wit) 
the performance of his own engine in working th: 
said traffic. Every one believes his own engine t 


be the best, and in this as in every other instan 
of divergent belief, the explanation is t found 
in the fact that conclusions are fré quently formed 


upon dissimilar grounds, and that the respectiv: 
weights of evidentiary facts are, as Dr. (¢ arpenter 
observes, ‘not absolute quantities, but matters of 
personal estimate; being—like our sensations of 
heat or cold as compared with the indications of 
the thermometer—the expressions of their effects 
upon our OWn consciousness.” 


| ground 
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We have no pet engine of our own, and so shall 
pe to avoid one fruitful source of fallacy. If 
as of some sort be inevitable we shall tend rather 
to the altruistic than to the egotistic form ; in other 
words, we shall be more apt to assume that a// 
engines (of respect ible parentage) have some good 
points, than that some engine (our own prodigy) is 
all good pointe, 
Our aim, therefore, in the present investigation 
i if possible, a law for each of the 











will be to deduce, 
conditions, which, taken together, govern the per- 
formance of an urban locomotive ; for by no other 
means can any real comparison between engines of 


different type working upon different lines be made, 





or 


can any firm standpoint be attained from which 
the comparative advantages, or the reverse, of any 
iggested modification may be discussed with a 


prospect « f unity in the decision of the disp itanta. 





Let us here epitomise what must be the general 
tenor of our investigation: As already remarked, 
t may besafely assumed that every locomotive with 
which we shall bave to deal will be capable of per- 
forming the given journey with the given loads in 


t certain time, and with a certain consumption of 
, hence our duty will be to ascertain the specific 
1e of each of these elements in any given case 
A little reflection will make it evident that they 


mutually dependent, and that the value of one 


will be intimately dependent upon that of the other, 
though in no simple or easily ascertains lratio, It 
will also be apparent that one of these elements 
must be given to enable the other to be deduced. 


Thus, if we wish to compute the consumption of 
fuel per train mile of a given locomotive performing 
a known duty, it is necessary that the time in which 
the journey is to be completed should be given, and 
in like manner the consumption must be fixed if 
the converse proportion relating to the time in which 
the trip can be performed, has to be investigated, 
This proposition will be best exe mplified by con- 
sidering a specific case. Let us assume that we 
have a given locomotive and load, and that we re- 
quire to know the maximum average rate of speed 
that can be maintained between stations. In this 
instance we have first to fix the consumption of 
fuel, and if there are no limits imposed upon us in 
this respect, and if we require to ascertain the 
maximum performance of the given engine, we may 
assume that the said consumption will be the maxi- 
mum quantity which can economically be burnt 
under the given conditions as to grate area and 
otherwise. Here we are brought face to face with 
one great source of fallacies in comparisons instituted 
between different urban locomotives. On what Mr. 
Forbes would term a “daylight” line, the rate of 
combustion is not limited, as itis on an “ under- 
line by hygienic considerations, hence a 
given engine working on the former line would, for 
all practical purposes, constitute a far more power- 
ful machine than the same engine working on the 





latter line. 

rhe consumption of fuel being fixed, the next 
step is to ascertain the consumption of water, which 
will, of course, be dependent upon the quality of 
the fuel and the efficiency of the heating surface. 

The consumption of water, or what may be 
termed the power of the boiler being thus deter- 
mined, it will become necessary to ascertain in like 
manner the power of the engine. This will obviously 
be dependent upon the power of the boiler, but it 
will be expressed by no simple function of the 
latter, since it will vary with the rate of expansion 
at which the engine is worked. In a continuously- 
working engine, or in a locomotive making runs ef 
the average length without stopping, experiments 
have shown that within certain limits the higher 

} 


the degree of expansion the greater will be the| 


amount of wseful work performed by one pound of 
steam. In an urban locomotive, with its short 
intermittent working, this is by no means the case ; 
hence we have here another source of fallacy, and its 
gin is to be found in the false assumption that 
the useful work will be proportional to the absolute 
work performed by the engme. If we were dealing 
with almost any other engine than an urban loco- 
motive, we might correctly assume that a consump- 
tion of 30 1b. of steam per dynametrical horse power 

uld necessarily give a more favourable result as 
regards expenditure of fuel than a consumption of 
}5 lb. per horse power. But our object is not to 
obtain the greatest number of units of work out of a 
pound of steam, but the number which, under all 
the conditions of the case, will give the greatest 
peed to the given load. We may burn an additional 
quantity of fuel per dynametrical horse power, and 














yet transmit a given load at a given speed with a 
less total expenditure of fuel than before: This 
might at first sight appear anomalous, but it may 
be very readily made clear by an illustration. 

Let us take the case of a train traversing a length 
of line where the rails descend, to pass under some 
obstruction, and ascend on the other side of the 
same to regain their normal level. Neglecting, as 
we may do for the purposes of our illustration, the 
increase of friction due to increased speed and other 
minor elements, the units of work performed by the 
engine in making the run on this dipping line 
would, if the initial and final speed were constant, 
be the same as if the line were level. But would 
the mean speed be the same? Obviously not. On 
the level line the speed would be uniform ; on the 
undulating line the train would commence and 
complete its run at that uniform rate, but the in- 
termediate portions would be traversed at a 
gradually accelerating pace throughout the descend- 
ing grade, and at a retarded speed for the ascending 
incline. The mean speed consequently would be 
much higher, although—subject to the preceding 
reservations—the units of ‘work performed by the 
engine would be identical in each case, 

Analogous conclusions apply in the instance of 
urban locomotives on lines with stations at short 
intervals, Let us replace the accelerating force of 
gravity in descending the incline by an increase in 
the tractive power of our engine, and let us in the 
same manner simulate the retarding force of 
gravity in ascending by shutting off the steam. We 
might thus, on a level line, obtain results precise ly 
similar to those attained with the engine of lower 
tractive power on the undulating line. If, for 
instance, our engine exerted double the tractive 
force we should be able to shut off steam when 
half the distance had been traversed. The units of 
work performed by the engine would be the same 
as formerly, but as in the instance of the inclines, 
the mean speed would be considerably increased. 

It is apparent, therefore, even at this « arly stage 
of the investigation, and without the aid of mathe- 
matics, that the absolute tractive force of the engine 
will be a powerful element in determining the 
maximum speeds between two stations, when the 
number of units of work are given. It will be no 
less apparent that if the speed be given, the neces- 
sary expenditure of units of work will be intimately 
dependent upon the tractive foree. Although a 
powerful tractive force may involve a less degree of 
expansion and a consequent reduction in the total 
number of units of work obtained from each pound 
of steam, the loss on this score may be far more 
than covered by the reduced number of units re- 
quired when the tractive force is increased. 

This consideration affords an explanation of 
many apparent anomalies, such ones for instance, 
as sister engines working on the same line and with 
similar trains but with an essentially different con- 
sumption of fuel. On an urban line with varying 
gradients it is difficult to lay down any fixed rules 
for the guidance of the drivers, and the consump- 
tion of fuel must consequently be to a great extent 
dependent upon individual judgment. 





PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES.* 
By Joun Ricuarps, M.E. 

(Continued from page 513, vol. xvi ) 

MOTIVE MACHINERY, 

Ix this class belong steam engines, caloric or air 
engines, water wheels or water engines, and wind 
wheels or pneumatic engines. These four types 
comprehend the motive power, as it is termed, of 

the present day. 

In considering these engines for motive power in 


|a& way to best comprehend their nature, the first 


view to be taken is that they are all directed to the 


| same end, and all deal with the same kind of power, 


and, if possible, to avoid the impression of their 
being different kinds of power, as the terms usually 
employed seem to imply. For instance, we speak 
of steam power, water power, or wind power ; but 
power is the same from whatever source derived, 


jand these distinctions merely indicate the different 


natural sources from which power is derived. 
Primarily, power is the produet of heat, and 
wherever force and motion exist, they can be traced 
to heat as the generating element, whether the 
medium through which the power is obtained be by 


* This, and the succeeding articles under the same title, 
are published simultaneously in the Journal of the Franklin 
Institute, Philadelphia. 
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8, the gravity of 


th expansion of water or gases 
at will always be 


water, or the foree of wind, 
found as the prime source. 

As steam engines constitute a great share of ma- 
ry that is commonly met with, and as a class 
,chinery naturally engrosses attention in pro- 

n to its importance, the study of mechanics 
nerally begins with steam machinery. The sub- 
f steam power, aside from its mechanical con- 
leration, is that may afford many useful 
by tracing its history and its influence, not 

n mechanical industry, but upon human 
renerally. ‘The subject is often hinted at, 

no one has from 





chu 
oro 


] 


one 


portance conceded, but 
| and other sources, so far as I know, 
\ 1 to estimate in a methodical way the 
inges that can be traced directly and indirectly 
um power. 
am engine is the most important, and in 
| i and America the best known among motive 
(he importance of steam contrasted with 
irces of motive power is not due to the 
cf cost at which power is in this way ob- 


reaso 


but for the is that the amount of power 
lean be controlled and adopted to the re- 


i<¢ 





ents of each case, while it can be pro- 

1 without reference to local conditions, and 
any place ; the machinery can, with its fuel and 
{ the elements of its power, even be moved 


lace to place, as in the case of machinery for 
rting purposes, the locomotive not only sup- | 
power for its own transit, but carrying be- 
s vast loads of merchandise. For manufacturing 

sses the main advantage of steam power rests 
t that the power can be takento the material, 


ide other advantages g 
in weight I 
the manufactured product and the raw material. | 
In the case of iron manufacture, for example, it | 
1 cost many times as much to transport the ore | 
in smelting, as it does to transport | 
manufactured iron; steam power saves this diffe- 

e, and without steam power our present iron 
would be impossible. In many kinds of 
manufactures the exhausted steam, or steam drawn | 
from the boilers, is applied to reducing, cleansing, 
and softening materials, so that even when other | 


steam power is employed, steam boilers and | 
| 
} 


d the fue] used 


lurnaces are necessary. 

Economical reasons for the extended and general 

of steam as a power, besides those already named, | 

to be found in the fact that no other available ele- | 

it or substance can be expanded to a given degree, | 

» small a cost as water, and in the fact that its | 

temperature will not rise to a point that will destroy 

achinery for generating and using steam, and 

further, in the very important property that steam 

possesses of protecting by its lubricating properties 

the frictional surfaces of pistons and valves, which 

impossible to keep thoroughly oiled because of 
inaccessibility and the high temperature. 

Che steam engine, in the sense in which the term 
re emmy loved, means not only steam-using ma- 
ery, but steam-generating machinery or plant ; 

the engine proper, with the boiler, me- | 

for feeding water to the boiler, also for 
peed, with indicators and other details. 

prentice must guard against the too com- 

luupression that the 
and so on, are the 


ihe aj 
engine, 


main parts of steam ma- 


y, and that the boiler and furnace are only | a | OC 
The boiler is the soul of the whole, the | to the water has to pass through the plates of this | 13,500 perso : 
1erated, the engine being | boiler, which stand like a wall between the heat and | light engines, but in other respects as a tram- 


ries, 


t where the power is ger 


ly an agent for transmitting power from the| 


er to the work that is to be performed, This 
lusion would, of course, be reached by any one 
reasoning about the matter, and following it 
t a conclusion, 
eption, be fixed in the mind as a principle of 

m pows r. 

When we look at a steam engine there are certain 
ressions conveyed to the mind, and by these im- 
sions we are governed in a train of reflection 

follows. We may conceive of the cylinder and 
letails as a complete machine with independent 
functions, or we ean conceive of it as a mechanical 
vice for transmitting force from the boiler, and 
se conceptions may be independent of, or even 
contrary io, specific knowledge that we at the same 
time possess; hence the importance of starting with 
orrect idea of the boiler being, as we may say, 
the base of steam machinery. 
As reading books of fiction sometimes expands 
the mind, and enables it to grasp great practical 
truths, so may a study of theoretical principles 


| 
cylinder, piston, 


| 


but the fact should, as a primary | 


enable us to comprehend the simplest forms of 


mechanism. Even Humboldt and Agassiz resorted, 
it is said, to imaginative speculations as a means of 
——s the mind. 

n no other branch of machinery has so much 
research and experiment been made during eighty 
years past as in steam machinery, and, strange to 
say, the greater part of this research has been 
directed to the details of engines, and yet there has 





but a small proportion of the power due to the heat 
transmitted from the boiler, while the best con- 
structed boiler, as said, can utilise a little over 
two-thirds of the heat represented in the fuel. 

7. The losses of power in a steam engine arise 
from the heat carried off by the exhaust steam, 
from loss of heat by radiation, and the friction of 
the moving parts. 

8» By condensing the steam before it leaves the 


been no improvement made during the time that has! engine, so that it is returned to the air as water, 
effected any considerable saving of heat or expense. | and of the same volume as when it entered the 
The steam engines of fifty years ago, considered as| boiler, a gain is effected varying according to the 


steam-using machines, utilised nearly the same pro- | perfection of the arrangements employed. 


portion of the energy or power developed by the 





These propositions relating to steam engines, if 


boiler as the most improved engines of modern con- | remembered and studied by apprentices in connexion 
struction—a fact that in itself indicates that the! with steam machinery will lead to a reasoning 
engine is not the vital part of steam machinery. | about the principles, as well as of the mechanism, 
There is not the least doubt that if the efforts to| and render the nature of steam power more easily 
improve the steam engine had been mainly directed ) understood. Engines operating by means of hot air, 
to economising heat and increasing the evaporative | called caloric engines, and engines operated by gas, or 


power of boilers, much more would have been ac- 
complished. ‘This remark, however, does not apply 


explosive substances, all operate substantially upon 
the same general principles as the steam engine ; the 


to the present day, when the principles of steam | greatest distinction being between those engines 
power are well understood, and when heat is recog- | wherein generation of heat is by the combustion of 


nised as the proper element to deal with in attempts 
to economise in the cost of power. 

There are, of course, various degrees of economy 
in steam-using as well as in steam-generating ma- 
chinery, but so long as the best steam machinery 
only utilises one-tenth or one-twelfth of the heat 





fuel and those wherein heat and expansion are pro- 
duced by chemical action. 

With the exception of caloric or air engines, how- 
ever, there is but a limited use of any but steam 
engines for motive power, and it may be safely 
assumed that the learner who has mastered the 


that is represented in the fuel burned, it is desirable | general principles of the steam engine will find no 


| to point out where improvements in such machinery 


should begin. 


With these remarks as to steam power in general, | 
I will proceed to consider, in a very brief way, the ! This method of treating the subject of motive en- 


and cost between transporting | cubic inch of water, by taking up a given amount’ but it is merel 


of heat, is expanded to more than 500 eubic inches 


of steam at a pressure of 45 Ib. to the square inch, 
This extraordinay expansion, if performed in a 
close vessel, would exert a power 500 times as 


|great as would be required to force the same 


quantity of water into the vessel against this ex- 
pansive pressure ; in other words, the volume of the 
water when put into the vessel would be but one 
five-hundredth part of its volume when it is 
allowed to escape, and this expansion, when con- 
fined in asteam boiler, exerts the force that we term 
steam power. ‘This expansive force or power is 
through the means of the engine communicated and 
applied to different kinds of work where force and 
movement are required. The water, like the engine 
and the boiler, is merely an agent through which 
the energy or power of heat is applied. 

This brings us again to the original proposition 
that power is heat, and heat is power, the two being 
convertible, and according to modern science, in- 
destructible ; so that the power, when used, must 
give off its mechanical equivalent of heat, or heat 
when applied, develop its equivalent in power. If the 


| whole amount of heat represented in the fuel used 


for a steam engine could be utilised, the effeet would 
be, as before stated, from ten to fifteen times as 
great as it is in actual practice, from which it must 
be inferred that a steam engine after all is a very 
imperfect machine for utilising heat. ‘This loss arises 


fully communicated to the water. 


its work. 
relating to steam machinery. 


power of heat and applying it to useful purposes, 

2. The power of the heat is obtained by ex 
water in a confining vessel, and employing the force 
exerted by the pressure thus obtained, _ 

3. The power obtained is as the difference of 
volume between the feed water when foreed into the 
boiler, and the volume of the steam that is drawn 
from the boiler, or as the amount of heat taken up 
by the water. 

4. The heat that may be utilised is what 
pass through the plates of the boiler, and is rarely 
more than two-thirds of that which the fuel pro- 
duces. 

5. The boiler is the main part, where the power 
is generated, and the engine is but an agent for 
transmitting this power to the work to be per- 
formed. 





6. Anengine, even when well constructed, utilises 





great difficulty in analysing and understanding any 


| similar machinery acting from expansion due to heat, 


whether air, gas, or explosive agents be employed. 


rained thereby, is the| principles upon which steam engines operate. A | gines will no doubt be presenting it in a new way, 


beginning at an unusual place, 
nothing more. And the learner who commences with 
first principles, instead of pistons, valves, connexions, 
and bearings, will find in the end that he has not 
only adopted the true plan, but the shortest one to 
understanding stéam and other expansive engines. 
(To be continued.) 
RAILWAYS IN MALTA. 

Tue Island of Malta, although of small extent, 
has, nevertheless, a very large and dense popula- 
tion, scattered, in towns of considerable import- 
ance, mostly throughout the northern parts of the 
island. It is rathera matter of wonder that so very 
few attempts have been made to construct a system 
of railways, as all kinds of public works are exe- 
cuted at much lower rates than are current in Eng- 
land. The question was, however, strongly brought 
before the present able Governor, Sir Charles Van 
Straubenzee during the early part of last year, in 
the first instance by Major Hutchinson, R.A., who 
proposed a narrow-gauge line upon the system so 
well carried out by Mr. Fell, C.E., at Aldershot, for 
military purposes; and in the other instance by 
Mr. C. Andrews, C.E., who suggested a metre- 
gauge ordinary light railway of the most economical 
kind, 

The project of Major Hutchinson being with- 
drawn at an early stage, there remained that of 
Mr. C, Andrews, to whom, with Mr. E. Rosenbusch, 





| from the fact that the heat cannot be directly nor | the Government has granted the concession of the 


| construction of railways in the islands of Malta and 

To store up and retain the water after it is ex-| Gozo. ‘The first line to be executed is that from 
panded into steam, a strong vessel, which we term | Valetta to Cita Vecchia, a length of 7 miles, but 
a boiler, is required, and all the heat that is imparted | accommodating in that short length a population of 


To summarise, we have the following propositions | sive booking-offices, 
land rolling stock, is thus reduced to 4500/. per 
1. The steam engine is an agent for utilising the | mile. 
i om : 4 | Musta, and cross the valley of the Salines to St. 
ing | Paul's Bay, where extensive building operations 


will | thus 


this 


ns per mile. It will be worked by 
way with fixed stopping places, but no expen- 
The estimate, including land 


A second line will leave the first named at 


and enlargement of the town will follow. From 
pint the line will pass by Melletra to Marfas, 
is the point of communication with the island 
| of Gozo, distant — 3 miles. At Migiarro, the 
port of Gozo, a breakwater has been proposed, and 
will probably be carried out by the Government, 
The population of Gozo exceeds 18,000, who would 
brought with much greater ease aud cheap- 
ness to the markets of Valetta. 

Other extensions are included to Zeitun Siggieni, 
Cusal Curmi, &c., amounting altogether to about 30 
miles, and there is no doubt that better communica- 
tion between the port of Valetta and the numerous 
objects of interest in the interior of the island will 
render it far more attractive to winter visitors who 
are in search of a mild climate. 


| whic. 
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CONSTRUCTED AT 


Tus above engraving represents a handy little machine 
which was exhibited at Vienna by the Darmstadt Mas- 
chinen-fabrik und Eisengiesserei, and mentioned by us on 
page 314 of our last volume, It is a combined steam winch 
and pump, int@hded for the use of contractors and others. 
The whole machine is carried on a rectangular frame of 7 in. 
rhe boiler is placed in the centre of 
it is supported by wrought-iron brackets, and 

ver 


hy 3 in. channel iron. 
the frame ; 
fixed from one side 


tical and inverted, carried by light cast-iron ang 
; 





The engine has a single cyli 


which is bolted to the boiler at its upper en 
in the construction of which there is notbi 
special mention, is placed on the front of the 
ym the engine in the usual way A small 





centri- 
} 


driven fr 
fugal pump is placed at the hinder end of the machine, ar 
is driven by a strap from the flywheel of the engine, which 
has a turned rim for that purpose. The engine can of 
course be used to drive a circular saw, or other machinery 
external to itself, when required, and is in every respect a 
handy affair. The whole is carried upon four wooden 
wheels, and fitted with shafts for horse transport. The 


boiler is intended to work at 90 Ib. pressure. 


FACING POINTS. 
To Tus Epitor ov Exorneerisa. 

Str,—Before the “melancholy” Wigan accident is for- 
gotten, or repeated by some set of facing points, and as some 
of the most experienced were mystified as to the cause, I 
venture to send you the following account of what occurred 
under my own eyes. 

An engine was pushing a carriage along the main line 
and, when passing over a set of facing points to the left 
hand—same as at Wigan—the rear whee! of the carriage, 
pressing down on the thick end or “heel” of left switch, 
tilted the point of it up about an inch or more above the 
evel of top of stock rail; the flange of engine leading wheel 
then caught the point of switch, and insinuated itself bet ween 
the switch and the stock rail wedgewise, and passed along 
until wheels drop off the rails, having taken both “ roads,” 
as the term is. polntsman was bolling the lever at the 
tume. 

May not, therefore, the rear left wheel of last vehicle of 
front portion of the Wigan train, when on hee! of switch, have 
ca point of it to tip up—the “heel chair” acting as a 
fulerum—and the front left wheel of rear portion of train 
have squeezed in between switch and stock rail, and so 
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caused the carriage to run off and break away from the 
main line to he lett? 

This is quite compatible with the evidence that the pomts 
were close, but somewhat strained afterwards, and the distance 
between one vehicle and another is sufficient—16} ft. by my 
measurement. Fishjoints at the heel of the switches are 
always loose to admit of lateral movement ; the ends of rails 
worn off causing them to sustain shocks by wheels passing 
over; and, besides, it is a fact that, although so much has been 
done to contro! lateral movement in switches, there is little 
or nothing to prevent a vertical movement, with the result 
aforesaid. 

I am, Sir, yours truly, 
January 6, 1874 W. G. 
THE METALLIC BAROMETER, 
To rue Eprror or ENGIneeRine. 

Srz,—On reading the article on the “ Principles of the 
Metallic Barometer,” publishedin ExetxegRine of December 
19th, I find the theoretical reason given for the ends of the 
tube approaching each other when the pressure in the tube is 
lessened relatively to that outside, is that “the superior 
surface, being further from the centre of the segment, 
must be larger than the inferior. Hence the total effect of 

{ increment d P on A BC which is directed towards the centre, 
must be greater than the total effect on D E F which is directed 
from the centre; consequently, the resultant is directed in- 
wards, and, the chamber being fixed at B, the ends advance 
towards each other, bending the tube until it is balanced by 
the resistance of the elasticity.” 

Now this entirely neglects the resultant pressure on the 
ends, and these act in opposition to the somiina mentioned 
above. Might not these three resultant forces balance each 
other ? 

And would it not be sufficient reason for the increase in 
curvature of A BC, that for such an increase the volume of 
the tube must diminish, a result which a comparative increase 
of external pressure would tend to produce. If you would 
be kind enough to answer the above, you would, sir, confer 
a great benefit on 


Yours truly, 
A Stupesr. 
Greenwich, December 31st, 1873. 

Although the effect of change of pressure on the ends of 
the tube has not been mentioned in the article, it was by no 
means negiected. It was taken into account in investigating 
the action of the actual instrument considered, and the re- 
sultant force of change of pressure was found to be as stated. 
The effect upon the ends was not alluded to, because of a 





desire to keep the investigation as free as possible from com- 
plexity. However, it may now be desirable to consider it. 

Referring to the illustrations given in ExoIneERina, 
December the 19th, and regarding the tube as acted upon 
by the atmosphere on two sides, their mean distance apart 
may be taken at half the minor axis, or .05in., and half of 
this, or .025, may be considered their mean distances from 
the edges, or mean position, of the segment. Then, at the 
norma! pressure, the 

length AB C=2(m+.025) * 9, 
360 

and, similarly, the 


length DEF 


consequently, the excess of 
A BC=.05 


The width 4 Bb’, Fig. 3, was found to be 1.38 nearly and 
bE b! sensibly the same, while 6 5’ was as nearly as possible 
1.33 in. 

Hence the excess of superior surface=1.38 .05 — L = 0.39 

anor 
square inch. a 

Area of end surfaces=2?x B Ex5 b’x.7854= 
1.33 x .7854=0.21 square inches. 

Now, the effect of an increment of pressure, d P, upon the 
excess of superior surface, is undoubtedly directed towards 
the centre, while its effect upon the ends is directed outward, 
but tangentially to the curve. This tangential effect of d P 
is opposed by some resistance from the mere weight of the 
tube, and, moreover, is exerted upon a surface smaller than 
the excess of superior surface. Hence it was that the effee- 
tive surface upon which d P acts was stated at about 0.3 of 
asquare inch. The resultant of the tangential forces and 
of the centripetal forces is always a force direeted inward 
If the tube were shortened, the tangential forces would be 
relatively increased, but the resultant would still be directed 
inward, although less powerfully. 

If the tube were made so that the superior exactly equalled 
the inferior surface, the flat ends would necessarily face 
from the centre; and the pressure upon them would still 
carry the tube inward. 

It is, therefore, impossible for the different forces to 
balance each other without causing changes on an elastic 
eurved tube; and it must be ap t that a comparative 
increase of external force must bring the ends of the tube 
nearer each other, give its length a curvature, its 
width a less curvature, and diminish its yvolume.— Ep. E.) 
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FILTER PRESS FOR WASHED PORCELAIN EARTH. 


CONSTRUCTED BY MR. A. L. G. DEHNE, ENGINEER, HALLE-ON-THE-SAALE 
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In all porcelain and pottery works, and in general in all 
washing operations of clay, porcelain, earth, chalk, mineral 
colours, &c., the separation of the water from the prepared | 
material is, when effected by the ordinary processes of de- | 
position or evaporation, a difficult, tedious, and therefore | 
expensive, work. The former process requires great space 
for carrying it out, whilst the latter consumes a large 
amount of fuel. In order to get over these difficulties, | 
many experiments have been made, and various arrange- | 
ments of filter presses have been introduced, Messrs. Need- 
ham and Kite, especially, having in this country been very | 
successful in the construction of presses for the above- | 
mentioned purposes. This firm was, we believe, not repre- 
sented at the Vienna Exhibition, but in the Eastern Agri- 
cultural Hall an excellent collection of such presses was 
shown by Mr. A. L. G. Dehne, of Halle-on-the-Saale. 
Herr Dehne built these presses on two systems, either with 
vertical admission from the top outside supply pipe, and 













































































adapted for a lifting out of the residual cakes from the 
chambers; or with horizontal and central admission, inner 
supply pipe, and self-acting discharge of the residual cakes. 
The materials to be separated are introduced into the press 
itself by means of a monte-jus, or a pump specially con- 


| structed for this purpose, and attached to the press; this 


pump is worked either by hand or engine power. The 
presses themselves consist of a system of chambers, in which, 
through the pressure of the pump, a filtration of the 
materials to be separated is effected, the separated fluid 
being discharged perfectly clear, and the solid stuff being 
formed into cakes, the density and fluid contents of which 
can be exactly regulated according to the requirements. 
The fluid is discharged through tubes, whilst the solid cakes 
may eitber be taken out of the chambers, or be allowed to 
fall out. These two systems of patent filter presses, illus- 
trations of one of which we publish on the present 
page, are arranged in various ways, and are provided, 

















according to the nature of the stuff to be filtered, with 
chambers made of iron, lead, metal, or wood ; thus, for in- 
stance, acids come in contact with lead only. The presses 
are built in various sizes, and for various rates of produc 
tion, varying for twelve hours’ work, from 5 ewt. to 40 ewt. 

Our engraving above represents a press with vertical 
admission from the top and outside supply pipe, intended 
for separating the fluid stuff from washed porcelain earth. 
The latter is forced into the press by means of the hand 
pump, and passes through the flexible vertical tubes into 
chambers made of oak strengthened by iron bars; at both 
ends of these chambers cast-iron plates are placed, the front 
plate being stationary, and forming part of the frame, 
whilst the other is movable, and is carried by two links. 
Between these two plates the oak chambers are fixed, 
these being supported at their sides by two bolts running 


| from the front to the back plate. The fluid separated from 


the porcelain earth escapes according to the pressure upon 
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the material, through the small channels at the bottom of 
the chambers into a trough below, from where it is takeo 
off in any « vet it manner 

We shall in futare ibers illustrate examples of the 


e by Mr. Dehne. 


4 MOUNTAIN RAILROAD. 


Tre following des n of railways completed and in 
progress in Peru wi found of general interest. It was 
furnished by a correspondent of the New York Times | 
to that journal 


‘ 


While Europe and the 
k ut to successful issues the great problems of a Suez 
Canal, a Mount Cenis Tunnel, an Atlantic Cable, and a 
I fic Railroad, South America has not been idle or asleep 
but has inaugurated a work that competes, both in grandeur 
and ultimate importance, with any wd mentioned. This 
work is a railroad commencing at Callao, on the Pacific 
coast, and carried, by stupendous engineering triumphs and 
exertions, over the Andes to La Oroya, a town on the eastern 
slope of the mountains. From thence it may be carried on 
to the head of navigation on the Amazon, or to the Atlantic, 
whichever place may be thought the most favourable. 

To fully appreciate the great labour of this enterprise, it 
is necessary to visit it. By the kind invitation of one of the 
officials of the road, I was enabled to thoroughly examine 
the greater part of this grand enterprise. I will endeavour 
to convey some slight idea of what bas been accomplished. 

Between Callao and Lima the ascent of the road is gradual 
and easy, and even after leaving Lima, as it runs on to Santa 
Clara, keeping in the centre of the valley of the Rimage, it 
shows no great ascension, yet the land is becoming higher 
and the mountains on either hand grow closer 
tegether, and more elevated and frowning each mile that you 
The road-bed, which runs along the course of 
Kumac, a smpall mountain stream, which, in the season of rain 
and snow-melting, becomes a roaring, foaming torrent, is 
remarka)ly solid and even, and the motion of riding, although 
the engine is putting forth powerful efforts all the while, is 
easy and e1buaratiog 

Between Lima and Santa Clara the valley is of a varying 
width, ranging from three to five miles, and, the Rimac 
affording ample means of irrigation, the soil is highly culti- 
vated and very fertile. The principal products are cotton 
and corn, the last showing, in one field, all the different 
stages of growth, from the tiny blade just sprouting forth to 
the ripened ear and stalk. The cotton is of a fine quality, 
and finds a ready sale in the English market. It is produced 
by coolie labour, under foreign mastership, and when looking 
at these fields, and seeing their fruitfulness, a contempt for 
the native Peruvian arises in the mind. For years these 
fields lay idle, simply because the natives of Peru were too 
lazy to work, and preferred murdering and thieving to honest 
toil. it isonly since foreign enterprise came here that they 
have been made productive; and even while enjoying the 
benefit of this enterprise, and of the labour of the coolie, the 
native mutters dire threats of blood and torture, to be be- 
stowed on the inoffensive Chinaman, whose industry affords 

st means of support 


United States have been busy 





all the whals 


advance 


him his sure 

Beyond Santa Clara the valley begins to 
and before you reach La Chosica, fifteen miles further on, the 
mountains have drawn well together, and, though bare and 
desolate-looking, they impress you with a power and strength 
that more romantic and diversified scenery does not possess. 
They seem to'convey to you the knowledge that they are a 
lesser race of giants, heralding the mighty ones that tower 
behind them with crests rising above the clouds. 

Here, too, you meet the ruins of the old Inca days, and the 
shrill whistle of the locomotive sends ite greeting echoing 
through the old walls, the work of people long since passed 
away These ruins consist of numerous rows of terraces 
running up and along the sides of the mountains, and 
of many collections of bare adobe walls, marking where busy 
towns and villages once stood. Prescott says that when the 
Spaniards conquered the 
clothed with verdure, and possessing, as they ascended 
higher, the characteristics of different climates. But it 
would require a very vivid imagination to conjure up any- 
thing like this now. The earth is bare and brown, and 
there is not even the redeeming feature of a cactus to tell 
of the glory of departed days. The terraces are formed of 
walls of stone piled loosely together, behind which the earth 
was collected, and this was irrigated by means of small 
canals supplied by the river, or some mountain reservoir. 
Though apparently carelessly made, the stone walls are still 
intact; but the beauty of their ancient fruitfulness has de- 
varted from them. So, too, even the names of the towns 
— been forgotten, though the ruins of many of them are 
of considerable extent. The buildings are smail, and closely 
crowded together, the streets are narrow and irregular, and 
very peculiar and curious ideas of comfort and beauty must 
have swayed the minds of their builders. But the people are 


gone, and the names of their homes are forgotten, while the | bed in the valley, the work is menaced by land-slides, some 
mud walls they built have outlasted the earthquakes, storms, | of which are of gigantic proportions. " These are called 


and ravages of centuries. 


At La Chosica the valley becomes narrow and the ascen- | terrifie in its magnitude and effect. 
sion rapid, the road-bed reaching its allowed maximum of | and stone detached themselves from the mountain side, and 


four to the 100, or 257 ft. tothe mile. Still the cuttings and | 
fillings are of an average nature, and it is not until after | 
San Bartolome is passed that the great work of the enter- 
prise commences. 

narrow and steep that a retrograde is necessary to obtain 
elevation, and as there is not room for a curve, the road takes | 
the shape of a V, at the apex of which is a turn-table, thus | 
allowing the engine to be turned half round and run back | 
on 8 side track to the rear of the train, which now becomes | 
the front. Retrograding, though on an ascending scale, the 
train, after travelling some three miles, again comes opposite 
the depét of Sea Bartolome, though now it is some 600 feet 
above the station, and moves on along a steep mountain side | 


narrow rapidly, | 


land they found these terraces | 


Here, however, the valley becomes so | 800 ft. high. 


| until the bridge of the Agua da Verrugas is reached. This 
| bridge is one of the finest engineering works in existence. 
| The structure is remarkable for being the highest of the 
| kimd in the world, and far surpassing all others of the same 
class in its perfect system of bracing and connexions. The 
viaduct crosses a wild and picturesque ravine, through which 
foams and flashes a small mountain torrent called the Agua 
da Verrugas. It consists of four deck spans, of the Fink 
type of truss, three of which are 110 ft. long, and one, the 
central span, being 125 ft. in length. The spans rest on 
iers built of wrought-iron columns, and these piers are 60 ft. 
_ by 15 ft. wide on top. There being three piers, the 
| total length of the viaduct is 576 ft. These piers are the 
great feature of interest, and are epee 145 ft., 262 ft., 
and 17 ft. high. Each pier consists of twelve legs, which in 
plan form a rectangle, and the legs are composed of a series 


connexions being made by cast-iron joint 
tenons on each end running into the column. The tenons and 


by three systems of brace-rods running transversely, longi- 
tudinally, and laterally, and braced by longitudinal and 
transverse iron shutes 





each containing four legs, thus making twelve legs in all. 
The piers were raised within themselves, tier upon tier, the 
material being drawn up by a common windlass. The side 


opan, having been put together on a staging a few feet above 
the ground, was lifted bodily a distance of 250 ft. This 


ding, on towards the summit. It crosses the ravine of 
Challapa upon a bridge, the costliness and dimeusions of 
which are only eclipsed by those of the Verrugas Viaduct, its 
length being 524 ft., and its height 120 ft. This bridge is of 
French manufacture, and is also a fine specimer: of architec- 
ture. Beyond it the road passes through an extensive cut in 
the solid rock, which opens on the valley of the Matucana. 

Here the work is simply stupendous. The valley narrows 
until it becomes a gorge, and amid an intricate network of 
precipices, ravines, toppling crags, and cold, cheerless, and 
rocky - the engineers have threaded their way, bridging, 
tunnelling, and delving around or through obstructions that 
seem, at first sight, impassable, until they have brought the 
road-bed up an ascension of 3000 ft. in 15 miles, thus reach- 
ing San Mateo. In this short distance of 15 miles there 
are two bridges, of over 120 ft. in length each, and numerous 
tunnels of equal or greater proportions. 

Beyond San Mateo the valley of the Rimac rises 1300 ft. 
in four miles, and the Falls of, the Infiernile, or Little Hill, 
bar the further ascent by this route until it is passed, thus 
forcing a detour around it, the ravine of the Parac being 
used to accomplish it. Thus on and upward the road winds, 
until, having reached an elevation of 15,645 ft., it passes the 
summit through a tunnel 3600 ft. long, and emerging on the 
eastern slope, winds down to La Oroya, on the Atlantic side 
of the Cordillera. 

This road, though but 136 miles long, has caused a greater 
expenditure of labour and life than many lines of much 
greater extent. Commencing on the Pacific at the ocean’s 
level, it obtains an altitude of over 15,000 ft. in the short 
distance of 105 miles, and passes through scenery of unsur- 
passed grandeur. The mountains, rising gradually from the 
shores of the Pacific, seem vast steps leading up to the clouds, 
into whose blue heights they rear their snow-capped heads. 

The obstacles which meet the engineer here, the chasms, 
gorges, and mountain sides thickly strewn with huge boulders, 
that lie so loosely that they seem ever ready to topple over, 
| have all been conquered ; and slowly, but surely, engineering 
| science has smoothed down the ruggedness of nature, and 
}man has triumphed over matter. Besides these boulders, 
| many of which, loosed by the shocks of earthquakes or the 
| undermining of storms, have been precipitated to the river- 





huaicos, and one that lately occurred near Matucana was simply 
Millions of tons of earth 


rushing through the mouth of a narrow poured 
across the valley, and up the opposite mountain side, formin 

a natural dam of 1500 ft. in length, as many in width, an 

It completely dammed up the course of the 
river, which soon formed a lake of considerable extent. 
Should the dam give way a fearful destruction of life and 
property would ensue, as both the cities of Lima and Callao 
hie in the route by which the flood would escape. This slide, 
which totally destroyed a small plateau on which were 
several farms, was caused by the use of water as an irrigator. 
By constant filtering through the earth it had gradually 
loosened an immense mass of earth on the rocky side of the 
mountain, which finally precipitated itself into the valley 








below. To guard against these slides, and the boulders, 
much work has been performed, and, considering all things, 
the celerity with whick it has been and is being carried on, is 
highly commendable. Not only is the work quickly dove, 
but it is well done, and the road-bed can compete in finish and 
smoothness with that of any road in the world. The tunnel 
cuttings reach an aggregate length of over three miles, and 
there are thirty bridges and viaducts, besides innumerable 
culverts and water drains. 

I have spoken of the great mortality, which is in part 
caused by a too reckless use of spirituous liquors. The dis- 
eases that principally prevail are fevers, one a pernicious 
intermittent fever, very fatal in its effect, and styled from 
its peculiar features the Oroya fever, the other the Verrugas, 

a curious disorder of an eruptive character. These fevers 
| are principally confined to a narrow belt of territory, but 








of wrought-iron six-segment columns, in lengths of 25 ft., | their destructiveness has planted graves thickly along these 
»xes, having | cold, cheerless valleys. 


The purpose of the road is to open a way for the products 


the face of the casting against which the column bears are | of the agricultural region lying on the eastern slope of the 
machine-dressed, so as to face. The columns have an ex- | Andes tothe sea-board cities of Peru, and also afford a means 
terior diameter of 12 in., and a diameter, including flanges, | for the rich mineral deposits lying in the district between San 
{16in. The legs of the piers are securely fastened together | 


Mateo and the summit to be developed, which their isolate- 
j ness has hitherto precluded. Already trains run beyond 
| Lureo; the road-bed is in part laid up to the Summit Tunnel 


These braces and shutes are con- | (on which work is being pushed forward from both ends), 


nected at the joints by bolts and small pins. Transversely, the | and on the slope that leads down to La Oroya. It is expected 
pier has the shape of an inverted W, two legs batter in and | that fifteen or eighteen months more will suffice to complete 
two out, the outer legs having a batter of one foot in twelve, | the road, and the former toilsome, dangerous, and wearying 
and the inner legs being so inclined as to make the above- | journey of a week will be reduced to the easy jaunt of a day. 
mentioned shape. There are three of these W's in a pier, | The road is a Government enterprise, and belongs to the 


| nation of Peru, the work being performed under contract by 
Henry Meiggs, the railroad king of South America. 
In closing, I will give a table of the elevation and distances 


spans were raised with the usual scaffolding, but the central | of the different stations on the line, which will convey some 


idea of the magnitude of the work going on in the heart of 
the Andes :— 


method is said to be a quicker and more economical! one than | From Callao. Miles. Elevation Ft. 
any other, as a single span of masonry would have cost twice To Lima ee 74 Ra 448 
as much, and not been so safe. Without doubt, this is one of To Quiroz AS a li? pas 808 
the finest and most perfect in detail of any structure of a like To Santa Clara... oe 18} ie 1.312 
nature in the world, and reflects great credit on its builders, | To La Chosica .. ae 334 a 2 £00 
the Baltimore Bridge Company. | To Cocachara ... ; 44} 4,588 
From the Verru Viaduct the road winds along the To San Bartolome st 1 as 4.905 
mountain side to Lurco, the valley all the while growing | To Verrugas Viaduct ... 513 ad 5.840 
more steep, and the waters of the river forming a series of | To Lureo oe En at 3 6.655 
cataracts and rapids. With one slight exception, the road- | To Mutucana ... eo 621 7.788 
bed runs along the left bank of the river all the way from | To San Mateo ... 77h vu 10,530 
Lima to Sureo, and again above the last-named place it once To Summit Tunnel... 104 15,645 
more crosses over to the right bank, and by a grand curve To Yauli oa 1 119 me 13,420 
sweeps around some prominent peaks, and recrosses to its TolaOroya .. 7 136 i 12.178 
old line, the left bank, and works its way through an infinite 4 
and ever-changing variety of scenery, wild, cold, and forbid- | ———— 


Tue Maperra River.—This, river, with its vast serpentine 
volume, penetrates a country of great natural fertility and 
wooded wealth, and is evidently the commercial artery for 
North American and European trade from La Paz, the 
Bolivian emporium. This continental highway is by far the 
most majestic tributary of the Amazon, and drains a surface 
of over 130,000 miles. About 500 miles from its turbid con- 
fluence with the Amazon its navigation is interrupted by 
cascades and rapids ; but these are not entirely impassable by 
boat, and it is to overcome this natural difficulty that the 
Mamoré and Maderia Railway has been schemed. 





Loypos AssoctaTion or Foremen ENGINeERS aD 
Deaventsmen.—The twenty-first annual mecting took place 
at the City Terminus Hotel on Saturday the 3rd inst. Mr. 
Joseph Newton, A.I.C.E. (late of Her Majesty's Mint) pre- 
sided, and there was a very good attendance of members. 
The election of new members occupied the first part of the 
sitting, and afterwards the auditors, Messrs. Sissons and 
Leith, produced the balance-sheet, together with their report 
for the ave half-year. The two statements seemed to 
be of a highly satisfactory nature. From them we gathered 
that the institution was increasing in numbers and in finan- 
cial strength very rapidly. At present the ordinary members 
on the register—principal foremen and draughtsmen exclu- 
sively—amount to 160, and the honorary members—em- 
ployers and other scientific men, to 110—or, in all, 270. The 
general fund of the society amounts to 481/. 1s. dd.; that 
for the superannuation of aged and necessitous foremen to 
1394. 18s, 1d. ; and the widows’ and orphans’ fund is 201. 4s., 
forming a grand total forall purposes of 1897/. 3s. 6d. After 
some little discussion as to certain items of the balance-sheet, 
that document, and the report of the auditors, were both ac- 
cepted unanimously. The chairman next proceeded to deliver 
an address. This embraced a comprehensive review of the work 
of the association during the year 1873 ; an obituary for the 
same period ; a stirring appeal to employers to meet their 
employés more frequently at the sittings of the association ; 
some compliments to the Lemmeste institutions at Manchester, 
Leeds, Newcastle, and Middiesbrough; suggestions for the 
establishment of an office for transacting the “ intermediate ” 
business of the London Association ; and a farewell on the 
part of the president himself to the latter. The usual form 
was then proceeded with. Mr. Newton implored his fellow 
members to release him for ever from office and to accept his 
thanks for the many kindnesses to himself whilst in it, but 
immediately after he bad retired from the assembly room, his 
re-election was proposed and carried unanimously. With the 
utmost reluctance on his part, the ld chairman was once 
more—and for the sixteenth time—re-inducted to the presi- 
Sane gotvans he promised “ to do his best” for another 

ear. . Gibbon was then re-appointed vice-president, 
: . Salmon, Randall, Welsh, and Faylor were chosen as a 
junior committee, and Mr. Virtue was auditor for the 
ensuing year. Subsequently the president announced that 
the anniversary festival of the association would take place 
on the 14th of Mareh, and that a very distinguished engineer- 
ing —— would preside on that occasion. The sitting 
was theo formally closed. 
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HILF’S IRON PERMANENT WAY. 

Ly our articles on “ Civil Engineering at the Vienna Exhi- 
bition” we have referred to a system of iron t wa 
designed and introduced on the Continent by Mr. Hilf, 
“ Baurath” (building councillor) to the management of the 
Nassau State Railways, generally known, however, since the 
formation of the German Empire, as the Nassau Railways, 
on account of the board of management having ite seat at 
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seen from Fig. 2. The necessary widening of the for 
the curves, distance between sleepers, and the fengthe of 
the various pi are marked in the engraving. This double 
switch is constructed for a lead of 1 to 10. Fig. 3 represents a 
single siding for a lead of 1 in 12, and a radius of 045 ft. 9 in. 


The widening of the gauge is also shown, as well asa separate 
diagram of the various distances between the curred and the 
straight part of the rails. Fig 5 represents the dimensions of 


the tongue of the crossings required for the le 


mode of calculating these dimensions adopted by Con- 
tinental engineers : 
The sin. of the “ge B under which the one line of rails 


crosses the other is iz or 
sin, B=0.08333, 


whence ; 
om. B=W/1=ein.? B= ]1-4( 1 )* = Vis 
AR 12 
= 11.9583 _0,90652, 
therefore 
1 
sin. B 12 1 
tan B= con. B 11.9683 = iLopes = 978862, 
12 
or 


B= 4° 46' 494, 

The object of calculating the cos. of the angle of cross- 
ing isto find the widening of the gauge at the point 
where the rails are jointed to the tongue of crossings, 
as the sum 1321 (Fig. 4) + 109.9 (Fig. 5)=1430.9, which, 
multiplied by cos. B, gives 1430.9 x 0.99652= 1436 milli- 
metres (4 ft. 8}in.), the gauge at the points mentioned 
above. The object of calculating the tan. is simply to 
facilitate fixing any point of the crossing lines by means 
of rectangular co-ordinates. 

Figs. 8 and 9 show the formation and drainage adopted 
in connexion with Hilf'’s iron permanent way for a 
double ants } le “4 of o~ = Nassau State 
Railway. To facilitate layi wn permanent wa 
on the line between Dies-Zollhaus, a length of about 
9 English miles, a double-jibbed crane, as shown on 

the next was used with great 

+ advantage. is crane, the construction of 

—aenaizt which will be easily understood from the 
engravings, was fixed to a strong four- 

wheeled trolley or platform wagon, which 

was also provided with boxes contain- 

ing the variohs tools and appliances ne- 

peal cessary. The crane wagon attached 
aT t to it two open freight wagons loaded with 
=] > material, and a locomotive for moving over 

, the newly-laid-down rails. Whilst one of 

| 





_———————— 


Wiesbaden, the former capital of the Dukedom of Nassau. 
New and interesting experiments having been made with 
this system during the last few years, the Prussian Govern- 
ment undertook to exhibit the system in a complete form at 
the Vienna Exhibition, and we publish this week a two-page 
engraving, and other illustrations, on the next page, which 
show the construction in all its details. The illustrations 
show, besides the construction, its application to sidings and 
switches, and the manner in which the permanent way is 
laid down. Figs. 6, 7, and 10 of the two-page engraving 
show the arrangement of the permanent way, which consists 
of iron longitudinal sleepers, to which the rails are secured, 
the gauge being maintained by tie bolts passing through the 
web of the rails. The latter, a section of which is shown 
above, are of Bessemer steel, and made for the Nassau 
Railways in lengths of 6 metres (19ft. 8jin.) each, and 
weigh 48 1b. per yard; these rails are 4}in. high, with a 
bottom flange of 3} in. wide, and a top flange 2/, in. wide. 
The other dimensions, both for the rails and the sleepers, 
as well as the manner of fastening the former to the 
latter, are clearly shown in Figs. 1, 6, 7, and 10. Recently 
cast-steel rails, notched only at the ends, and secured by a 
bolt a, Fig. 6, placed on one side of the rail, to prevent a 
longitudinal displacement of the latter, have been employed. 
A further alteration has heen made in the arrangement of the 
tie bolts between the rails, their number having been reduced 


from three to two per length of rail. The weight of the 
whole structure per length of 6 metres (19 ft. 8 in.) is as 
follows: 
Ib. 
Two rails, each six metres long 647.46 
Two longitudinal sleepers ... os o. 767.46 
Bolts, nuts, and washer plates abe 40.21 
Tie-bolts with nuts and washers... ose 34.45 
Fishplates with bolts and nuts oa 44.35 





Total weight for a line six metres long 1523.93 
or 232.64 1b. per yard. 

Taking the prices of iron paid in 1872, the cost per metre 
of lines for material, excepting ballast, is about 28s. 11d. per 
yard; to this has to be aid 2s. 6d. per 6 metres of line for 
fitting up the permanent way in the my x, and 3s, 9d. per 
6 metres for laying, so that the entire cost laid down amounts 
to about 30s. per yard. 

Figs. 1, 2, 8, 4, and 5 show the application of Hilf’s per- 
manent way to switches and sidings. Fig. 1 represents the 
section through A B in Fig. 2, which consists of a combina- 
tion of two lines of rails so laid that a train may pass from 
one line of rail to the other in either direction, or which, by 
another setting of the points, may remain on the same line of 
rails ; the characteristic of this switch is that the centre is 
not between the two lines of rails, but within the line of rails, 











the arms of the crane takes up from the 

| goods wagon a longitudinal sleeper, with 

_.. the rail fastened to it (a weight of about 

8 ewt.), a second sleeper and rail is laid 

‘ down on the ballast by the second arm of 

he crane, and is fastened to the preceding sleeper and rail, 

when the tie bolts are put in, and the correct gauge is secured. 
This method has proved highly satisfactory. 

This system of permanent ys! has adopted to a 
greater or less extent for the following lines: The Nassau 
State Railway, on the Rhenish (Eifel) Railway, on the Pala- 
tine Railway, as an experiment, between Ludwigshafen and 
Neustadt; on the Lower Silesian, Upper Silesian, Eastern 
Railway of Prussia, and Lower Rhenish Railway, in all, how- 
ever, only about 65 miles. 

The results obtained by the experience upon the different 
lines are, as we have said, satisfactory, and the cost of main- 


| tenance has been scarcely a third of that for ordinary per- 


manent way. 








CHESTERFIELD AND DERBYSHIRE 
INSTITUTE OF MINING, &c., ENGINEERS. 
A GENERAL meeting of the members of the Chesterfield 
and Derbyshire Institute of Mining, Civil, and Mechanical 
Engineers was held on Saturday afternoon last, at the Angel 
Hotel, Chesterfield. There was a very large attendance of 
members, F. Swanwick, Esq., being voted to the chair. 
of those who have on previous occasions been mentioned in 
our ye ey ae ——, an 
. Swanwick, in opening the proceedings, r a letter 
from Lord Edward Carendish (President of the Institute), in 
which he expressed his regret at not being able to be present 
at the meeting, and thanked the members of the Institute for 
i in conferred the honour of re-election upon him. 
He was, however, afraid he could not attend often, as he had 
received an anes in — —= — render it 
necessary for him to reside in in during greater part 
of the year. He could not, consequently, attend as often as 


| be would otherwise have done. 


The Secretary, Mr. W. F. Howard, next read the following 
list of new members who had that day been elected by ballot. 
They were Messrs. Beckett Trueman Chadburn, colliery man- 
ager, Pinxton, near Alfreton, Derbyshire ; John Go' civil 
engineer and surveyor, Cavendish-street, © ; John 
Laidler Hedley, assistant mining engineer, Poynton Colliery, 
near Stock ; Stephen Hart "Deon, ‘eolery manager, 
Sharlstone ieries, near Leeds; Edward Patten Jackson, 
manager for the Clay Cross Collieries in London (12, Burwood- 
wo oh and Walter Salmon, mining , Pinxton Col- 
ieries, near Alfreton. New honorary member, Mr. Minard 
Cammell, Norton Hall, Sheffield. 

The first paper was that of Mr. Foster Stenson, on 
“ Fowler's Hydraulic Apparatus for Loading and Unloading 
Pit-cages,” as used at the Hucknall Collieries. The advan- 
tages of the system were described to be: econowy in fuel, 
cost, and plant, rendering the existing plant mone ofaciont, ov 





corre- 
eons with a lead of 1 in 12, The following is the} i 


Most | mines, we 


of the hours of labour, the wear and tear of the ropes 

also considerably reduced. The cage itscif was always 

do and although there was necessarily a loss of 

time in loading and unloading, he claimed that the same 
re was now enabled to wind up 850 tons per diem 


last meeting of the Institute, a 
ag rag of October 10th, 1 

r. is, of the An otte, in o 
the discussion tkeindeate coal-cutting machine pon J 
at the Teversal Colliery on the top hard 
= it Sa — off evenly. 

r. Evans (Swinton) gave a very satisfactory account of the 
work done by i at the pit with which he was con- 
nected. He thought the last speaker could not have seen the 
work ly, or favourable circumstances. 
Captain Jackson (Clay Cross Collieries) said it was evident 
that machines which were used 6 y in one mine were 
not always well oy to the requirements of another, in 

ifference of the coal. in machines 

would, he thought, be worked at certain seams some at the 
end, some on the face, whilst others would be worked on the 
hard and soft seams. It would be best to try the machines all 
over, or to try as many machines as possible samo 
coal and select that which answered best. They i 
oe St ee eres Sees Pe Se lay © 
Collieries. length of the cutter was a mere mechanical 

and could be extended or altered. ——— 
to him that failure was in the motive power, so far 
he did not know which was the best —Winstanley’s or Gillett 
— yb 


IF 


4 


believed that six machines working in twelve stalls would get 
a thousand tons of coal day, the total cost of the labour 


—= being 111. 5s, 8d. per day. 

. T. R. Evans (Government of Mines for the 
district) inquired how it was, that if machines effected such 
ny t saving, they had not come into more general use ? 

Captain Jackson aid that no doubs one ae gp ges 
was colliery proprietors not experienced m if- 
ficulty in obtaining men until the last two or three years, 
and had therefore been content to go on as were. 

Mr. G. H. Wright (Butterley Ironworks and Collieries) 
was of opinion that the most important reason why machines 
had not been more generally used in the Derbyshire district 
was that they were not le to “hole” far enough under 
the coal. What was wanted was a machine that would hole 
at least five feet. 

After some further remarks it was decided to continue the 
discussion at the next meeting, the subject being of such 
high importance. 

A paper on “ The Differential Expansive Pumping En- 
gine, considered in relation to Economy of Fuel and Eesety 
of Working,” was next read by Mr. H. Davey. He alluded 
to Sie bee ee, Sar ee eee and the 
compound cylinder. The latter admitted of being worked 
with very high pressure steam and a high degree of expan- 
sion, and was capable of realising the agen economy of 
fuel—on which account it would probably be most generally 
used. The chief peculiarity of the invention to whieh his 
paper had reference was the simple manner in which the 
engine was made ectly safe in working under all con- 
ditions of load. It instantly and automatically varied its 
supply of steam with every and even the most minute 
increase or decrease of resistance, the distribution of steam 
being such that the pumping was performed without a shock, 
even when the pressures suddenly and greatly varied—a 
desideratum of the highest practical value. 

Mr. KR. Applegarth next exhibited an airophore, or 
apparatus for enabling = to breathe and work 
with a light in unbreathable and explosive gasses in 
i , sewers, caverns, &c. This is the inven- 
tion of Messrs. Denayrouze, Freres et Cie, Ancien 
Eléve de |’ Ecole Polytechaligun, Paris. The aérophore con- 
sists of a number of large or small cylinders as desired, which 
are lowered into the mine with the workman. Connected 
with the cylinders is a long flexible tube about an inch in 
diameter of euch stren, that it — be re even 
by being trod upon. person who is to use 
fisst when einen ly made jacket of webbing, to the back 
of which is attached a couple of moderating valves which 
serve to supply the compressed air to the mouth at ordinary 
atmospheric higher—the pipe being attached 
to these valves. Another pipe passes over the shoulders and 





Westiyouovuss Arr Baaxs.—this brake has been adopted 





by the Great Western Railway Company of Canada. 
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of the foot, the web, and an upper flange, in the upper 
face of which is a groove ; the other part is a saddle, 
the upper face of which forms the top table of the 
rail. ‘The sides of this aaddle embrace the web, and 
extend down to the bottom flange of the rail. The 
saddle fits in the groove formed in the top of the 
upper flange, and is bolted to the web of the rail, by 
bolts placed 2 ft. 3in. apart. The saddle picces are 
rolledin about 10-ft. lengths, and are so placed as 
to break joint with the other part of the rail. In 
the Belgian section, also, a compound tramway rail 
was exhibited by Messrs. J. Cabuy and Hanwaert, 
consisting of a 4 -shaped web, bolted to T-irons 2 ft. 
long, and place at intervals of 2ft. These act as 
sleepers and*have bolts to each of the three brackets 
which embrace the web and lower head of the 
rail, the whole being held together by bolts passing 
through the brackets, the web, and the head of the 
rail 
Another ¢ 

exhibited by N (novaont Righetti, of Trieste, in 
the Austrian Educational Department. The chairs, 
each of which weigh 70 lb., are connected with each 


r system of chair rails for tramways was 


other by pauge rods, above which stones are placed. 
‘Ihe rail is fastened in the chair by means of iron 
wedge s. 


Chairs of different designs, and with wooden 
wedges for the fastening of the rails, were exhibited 
by the French Ministry of Public Works. 


While but few novelties in the construction and 


arrangement of fishjoints were shown at Vienna, 
there were several devices exhibited for locked nuts 
of fishbolts. ‘The first of this kind that we may 
mention was that by Mr. Hohenegger, shown | 








in the pavilion of the Austrian North-Western 
Railway, of which we have given a description 
above. Hohenegger’s system, shown in the ac- 
ecompanying illustration, consists of an iron plate 
X of an inch thick, with a hole for the fish- 
bolt. and a slot at one side which allows a part 
of the plate to be bent back. The plate or washer 
is placed under the nut, but the side is bent up 
only after the permanent way has been in opera- 


| taining the permanent way of railway only two 
| novelties were exhibited, but several collections of 
| ordinary plate-laying tools were to be found. Of 
| these, the most complete was that exhibited by the 


| for testing gauge, and finally for checking the 


paratively efficient arrangement of locking the bolts, 
and is largely used upon the North-Western Rail- 
way of Austria. The idea, however, possesses no 
novelty. Ronetz’s detail, having a similar object, 
and which was exhibited in the Austrian Educa- 
tional Department, is in principle the same as 
Hohenegger’s, with the difference, however, that 
all four sides of the plate may be bent back. 

A third exhibit of the same nature was that of 
Mr. G. Weickum, shown amongst his other ex- 
hibits in the Austrian department of the Ma- 
chinery Hall; the section shown below explains 
the arrangement, which is being generally adopted 
by the Austrian State Railways. 

‘The same exhibitor showed also a neatly arranged 
adjustable joint, connecting the rails of turntables 
and traversing platforms with the fixed line of rails. 
The special feature of this joint, an illustration of 
which we publish below, is that it attaches the rails 
on the turntables rigidly to the main rails, so that 
the former cannot shift when a load passes over 
them. The shifting fishplates forming the joint 
are attached to the ends.of the rails upon the table 
or traverser, and the required movement is effected 
by means of a lever. 

Similar joints have been used for a considerable 

eriod on turntables in the terminal station at 
Vienna, of the Austrian State Railway. 

With the exception of a few ordinary fish joints, 
which were exhibited in the French section by the 
Ministry of Public Works, only two other exhibits 
of this class were to be found, one showing the 
suspended fishjoint adopted by the Bergisch- 
Markischen Railway, and the other the spring fish- 
plates of Mr. Dering, in the English section of 
the Machinery Hall. A eo and illustration 
of these fastenings were published in the fourth 
volume of ENGINEERING, page 55. 

Of tools and apparatus used for laying or main- 


Austrian North-Western Railway Company in the 
pavilion referred to at the commencement of this 
article. 

One of the two new tools, just mentioned for the 
laying and maintenance of permanent way, was ex- 
hibited in the Austrian department of the Machinery 
Hall by Mr. M. Pollitzer. It is called an “ egali- 
zator,” and is intended for levelling permanent way, 


super-elevation of the outer rails upon curves. The 
apparatus consists of an iron frame, mounted upon 
wheels, and carrying suitable hooks connected with 
lifting screws attached to the side of the = 
When in operation the apparatus travels over the 
line of rails, and when depressions occur, the hooks 
are placed beneath the rails, which are then lifted 
as far as nec by means of the screws. It is 
in addition provided with an automatic istering 
apparatus, by which all lateral and vertical irregu- 
larities in the road are graphically recorded. 
























































tion for a sufficient length of time to allow the 
bolts to take a set, the nuts being tightened before 
the washer is adjusted. If afterwards the nuts 
should require to > again tightened, the side of the 
washer may be casily bent by means of the key made 
fo r the purpose. ‘The weight of the plates is about 
o# e-tenth that of the bolts, This is a simple and com- 





In connexion with this exhibit we may mention 
the “ rail leveller” of Messrs, De Bergue and Co., 
which was also exhibited in the Machinery Hall, 
and which is in extensive use upon Continental 
railways. 


tool, and one which possesses much to recommend it 
for adoption. By its use, rails can be quickly bent, 
and the whole of the apparatus does not weigh 
more than 80 Ib., so that it also has the great advan- 
tage of portability. The apparatus consiste of two 
coupling links, and a pair of small frames, made of 
flat bars, containing within them a system of jointed 
levers, which can be moved by means of a three- 
threaded screw, passing across the frame, and one 
half of which has left-handed, the other right- 
handed threads cut upon it. Attached to these 
levers is on one side a suitable saddle to bear against 
the underside of the rail to be bent, and on the 
other a similar saddle pressing against the abutment. 
In operating it, care rails are laid together, with 
wedge distance pieces between them, and the links 
before spoken of are slipped over the ends of this 
group of rails and also over those of the rail to be 
bent. Between the group of rails and the latter, 
the pair of frames before spoken of are interposed, 
one near each end in such a manner that the saddles 
take their bearing, against the former and the side 
of the latter respectively. On turning the right and 
left handed screws by means of a lever, the system 
of jointed levers is expanded, and thus force the rail 
into a curve, the degree of which is regulated by 
means of a graduated scale attached to each of the 
frames. This apparatus is also favourably con- 
sidered on the Continent, and we shall shortly 
publish drawings of it, as well as of the “ egali- 
zator,” mentioned above. 


WEAVING.—No. LI. 

A Barrer Account or rts History.—(Concluded.) 

In 1760 the ‘‘drop box” was invented by Robert 
Kay, ason of John Kaye, by means of which several 
shuttles, with different coloured weft, could be used 
in the fly loom, and this system is still in use both 
in hand and power looms. 

By the invention of the fly shuttle, and the addi- 
tion of the “ tappet shaft” to the narrow goods, or 
Dutch loom, a great step had been made towards 
the application of motive power to weaving. ‘The 
spinners could not supply yarn in sufficient quantity 
to keep the looms at work. In addition to this in- 
creased demand for yarn, the hosiery trade required 
further supplies, in consequence of the invention of 
the rib hosiery frame by Jedediah Strutt, and other 
modifications of the hee stocking frame. ‘This 
increased demand led to the grand series of in- 
ventions used in the spinning of cotton. 

When it was found that the cotton spinners were 
able to supply all the requirements of the weavers, 
and there a red to be a probability that the 
weavers would be unable to use the yarn as fast as 
it was spun, it became apparent that an advance- 
ment was requisite in the process of weaving. 

This was first accomplished by Dr. Edmund 
Cartwright, of Hollander House, Kent, who ob- 
tained his first patent for a power loom in 17585. 
The circumstances which led him to apply himself 
to the invention of a new mode of weaving are best 
related by himself, in his well-known letter to Mr. 
Bannatyne, as follows: 

“ eo to be at Matlock in the summer of 
1784 I fell in company with some gentlemen of 
Manchester, when the conversation turned on Ark- 
wright’s spinning machinery. One of the company 
observed, that as soon as Arkwright’s patent ex- 
pired so many mills would be erected, and so much 
cotton spun, that hands never could be found to 
weave it. To this observation I replied that Ark- 
wright must then set his wits to work to invent a 
gee mill. This brought on a conversation on 
the subject, in which the Manchester gentlemen 
unanimously agreed that the thing was im- 
practicable ; and in defence of their opinion they 
adduced arguments which I certainly was incom- 
petent to answer, or even to comprehend, being 
totally ignorant of the subject, having never at 
any time seen a person weave. I controverted, 
however, the impracticability of the thing by re- 
marking that there had lately been exhibited in 
London an automaton figure which played at chess. 
‘ Now you will not assert, gentlemen,’ said I, ‘ that 
it is more difficult to construct a machine that shall 
weave, than one which shall make all the variety of 
moves which are required in that complicated 
game.’ 

‘** Some little time afterwards a particular circum- 
stance recalling this conversation to my mind, it 
struck me that, as in plain weaving, according to the 
conception I then had of the business, there could 
only be three movements, which were to follow 
each other in succession, there would be little diffi- 








The rail-bending apparatus exhibited by Mr. Emil 
Schrabetz, of Vienna, 1s a well-designed and efficient 


culty in producing and repeating them, Full of 
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these ideas I immediately employed a carpenter and 
smith to carry them into effect. As soon as the 
machine was finished, I got a weaver to put in 
the warp, which was of such materials as sail- 
cloth is usually made of. To my great delight a 
piece of cloth, such as it was, was the produce. 
As I had never before turned my thoughts to 
anything mechanical, either in theory or practice, 
nor had even seen a loom at work, or knew any- 
thing of its construction, you will readily —— 
that my first loom was a most rude piece of ma- 
chinery. The warp was pleded sorpenditulanty, the 
reed fell with the weight of at least half a hundred- 
weight, and the springs which threw the shuttle were 
strong enough to throw a Congreve rocket. In 
short, it required the strength of two powerful men 
to work the machine at a slow rate, and only for a 
short time. Conceiving, in my great simplicity, 
that I had accomplished all that was required, I 
then secured what I thought a most valuable pro. 
perty by a patent—4th of April, 1785. This being 
done, I then condescended to see how other people 
wove; and you will guess my astonishment, when 
I compared their easy modes of operation with 
mine, Availing myself, however, of what I then 
saw I made a loom, in its general principles nearly 
as they are now made. But it was not till the year 
1787 that I completed my invention, when I took out 
my Jast weaving patent, August Ist in that year.” 

Dr. Cartwright took out four patents for weav- 
ing, namely, in 1785, 1787, 1788, and 1792. He 
established a mill at Doncaster in 1785, for weaving 
and spinning, but was compelled to abandon it in 
1793, after expending 30,000/. in the enterprise. 
As a compensation for the great loss he had sus- 
tained in endeavouring to introduce the power loom, 
a grant of 10,0007. was allowed him in 1809 by the 
Government. 

But although Cartwright was unsuccessful in his 
undertaking, the subject was of too great import- 
ance to be neglected. Other inventors took it u 
with more or less success, and every detail which 
had proved obstructive to the doctor were ulti- 
mately cleared away, and it has at the present time 
become one of the most perfect machines used for 
manufacturing purposes, 

A very important step was made in 1804 in weav- 
ing cotton goods. Previous to that time the requisite 
dressing or sizing of the warp was performed in 
the loom, and it necessitated frequent stoppings and 
delay to the weaving. This was obviated by 
William Radcliffe, of Stockport, who invented a 
dressing machine, by means of which the warp was 
prepared in a far more satisfactory manner, before 
it was put in the loom, thus adding greatly to the 
productive power of the latter. The dressing ma- 
chine has also undergone repeated improvements, 
and has now arrived at great perfection. 

In]770 a patent was obtained by Mr. Crawford, 
a London merchant, for a new mode of doubling, or 
winding two or more threads together, as customary 
in silk throwing, The operation required the stop- 
page of the machine on the breakage or exhaustion 
of any one of the threads. Doubling had formerl 
been done by means of the common hand orn 
and the winder or doubler had no difficulty in keep- 
ing the threads perfectly arranged as they passed 
between the finger and thumb. Mr. Crawford 
effected the same thing by passing each separate 
thread through the eye of a small! wire lever, and 
when the thread broke, the lever, which had been 
supported by the thread, fell upon a larger lever, 
which was thereby thrown into such a position as 
to come into contact with the bobbin upon which 
the threads were wound, and to stop it until the 
broken thread was replaced. Since that time the 
principle of this contrivance has been of frequent 
use, particularly so in the weft stop motion of 
looms, and in warping machines, and in other 
similar cases, 

Before the introduction of the Jacquard machine, 
which we have next to notice, the weaving of figured 
fabrics was accomplished by means of the draw 
loom, which was probably introduced into Eng- 
land at the same time that damasks were intro- 
duced, viz., in 1567, as before mentioned, this mode 
of weaving being alsé known as damask weaving, 
and consisted of a compound harness, the ingeni 
arrangement of which we shall hereafter d 
rhe draw loom takes its name from the cireum- 
stance that the necessary cords to form the pattern 
had to be “drawn,” for the purpose of raising the 
warp threads for the passage of the shuttle. This 
— was originally done by an assistant to 
the weaver, whe was called the ‘‘ draw boy.” 


. | succeeds for the first time in obtaining an arrange- 





It had long been felt desirous to dispense with 
the boy, not only on account of his presence being 
often required when he was absent, but because it 
was believed that mistakes, through drawing wrong 
cords, might sometimes be avoided. Co uent! 
various descriptions of “draw boys” were vised, 
the action of which we intend to illustrate. 

The draw loom was not only cumbersome, and 
entailed a vast amount of labour in the arrange- 
ment of the harness, but it was limited in extent. 
The time had arrived when some more efficient 
means of producing figured fabrics were necessary, 
and these means were supplied by the Jacquard 
machine. 

Joseph Marie Jacquard was born at Lyons on the 
7th of July, 1752. His parents were employed in 
some operations connected with weaving. At 
twelve he was put to a bookbinder, then to type- 
founding, and cutlery. At the death of his parents 
he had left to him a small property, which enabled 
him to commence figure weaving, but he was un- 
successful, and lost all. After he was married he 
occupied himself with schemes relating to cutlery, 
type-founding, and weaving. In 1792 he joined 
the Revolutionists, and on his return, in the follow- 
ing year, he and his son assisted in the defence of 
Lyons against the Army of Convention. 

He first turned his attention to the machine 
which now bears his name in 1790. At first he did 
not succeed, but in 1801 he had completed it, and 
it was exhibited in the National Exposition, Paris, 
when he received the reward of a bronze medal for 
the invention. Although he hada patent for the 
machine, he made little by it, but Napoleon granted 
him a pension of 60/. (1500 francs), and the right 
to a premium of 2/. for each machine sold. 

In the introduction of the machine he met with 
the greatest opposition. His machines were pulled 
down and ys ronaet and the model publicly 
burned. A “Conseil des Prud’hommes” also op- 
posed him. But, after some years had passed, the 
machine proved to be of the greatest value, and on 
the spot where the model was burned a statue to 
Jacquard now stands. He died August the 7th, 
1834. 

Dr. Ure, in his account of the introduction of the 
Jacquard machine, says, ‘‘ He undertook to do by 
a simple mechanism, what had been attempted, in 
vain, by a very complicated one, and taking as his 
pattern a model machine of Vaucanson, he produced 
the famous Jacquard loom.” It is thus admitted 
that Jacquard had a foundation for his invention, 
but it isnot stated to what extent. 

It is generally taken as granted that he invented 
the application of perforated cards, and this, the 
very Tite of the invention, is always associated with 
thename of Jacquard. Whether he was the in- 
ventor of any one of the parts forming the principle 
upon which the merits of the loom depend may be seen 
by referring to the ‘* Report on the Paris Exhibition 
of 1855,” Part IL, page 150, ‘‘On Machinery and 
Woven Fabrics,” by the Reverend R. Willis, who 
states that M. Marin, Professeur de la Theorie des 
Fabrication, at Lyons, exhibited a series of nine 
models, showing the development of the Jacquard 
loom. These models went to prove that M. Bon- 
chon, in 1725, employed a band of pierced paper 
pressed by a hand bar against a row of horizontal 
wires, so as to push forward those which happened 
to lie opposite the blank spaces, and thus bring 
loops at Rs lowe extremity of vertical wires in con- 
nexion with a comb-like rack below, &c. 

In 1728 M. Falcon substituted a chain of cards, 
and a square prism (known as the cylinder) in lieu 
of the band of paper of Bouchon. In 1746, Vau- 
canson suppressed altogether the cumbrous tail cards 
of the draw loom, and made the loom — 
self-acting, by placing the pierced paper or 
upon the Be ag of a large pierced px ty Be which 
travelled backwards and forwards at each stroke, 
and revolving through a small angle by ratchet 
work. Healso invented the rising and falling griffe, 
and thus brought the machine very nearly resembling 
the actual Jacquard. 

Mr. Willis adds: ‘‘ The merit of Jacquard is not, 
therefore, that of an inventor, but of an experi 


workman, who, by combining together the best parts | upon 


of the machines of his predecessors in the same line, 


ment’ sufficiently practical to be generally em- 
loyed.” 

r ¢ Jacquard was probably introduced into Eng- 

land about the year 1810. Harding, in his History 

of Tiverton, speaks of its introduction there about 


that it was smuggled into England by Mr. Stephen 
Wilson, silk manufacturer, of Lenten but dees net 
mention the date. Mr, James records, in his 
“ Hi of the Worsted Manufactures,” that Mr. 
J. Ackroyd introduced the Jacquard into Halifax, 
in 1827, and bought jt of Mr. Sago, Manchester. 
It was introduced into Horton, Bradford, in 1832, 
and Mr, Dracup commenced such looms 
there in the ae year, Mr. Thomas Ackroyd, 
of Horton, first applied the Jacquard to the power 
loom in the neighbourhood of Bradford, 


Within the last thirty years the Jacquard ap- 
paratus has un numerous modifications, not 


only to make it more efficient, but to adapt it to 
particular descriptions of weaving. It has been 
successfully applied to the lace frame, and to several 
P apart from weaving, such as musical in- 
struments, to punching machines for punching 
wrought-iron plates used in the construction of 
girders, and to type-setting machines. To increase 
the speed of the apparatus, and to make it more 
adapted to the power loom, rising and falling mo- 
tions have been given to the bottom board of the 
machine, as well as the griffe, and the double action 
principle for increasing speed is gradually working 
ite way. A great improvement has also been 
made by working the card cylinder by a con- 
nexion which can be detached, which not only 
operates advantageously for the action of the griffe 
on the hooks, but enables the weaver to reverse 
the cards or ‘‘ pull back” with ease and certainty, 
Even electricity has been applied for operating upon 
the needles, but this idea, although workable, can 
scarcely be considered in any other light than as a 
novelty. 

Since the power loom became thoroughly es- 
tablished (although its establishment was not, un- 
fortunately, attained without the greatest opposition 
from the weavers, and without giving rise to much 
trouble and distress), the improvements in it have 
been so great and varied, that we can at present 
merely indicate their nature. In the loom itself 
the take-up motion and weft stop motion have been 
much improved. Shedding motions, for the pro- 
duction of small patterns, have been very numerous, 
and many of them very ingenious. Circular and 

boxes have also received great attention, in 
order to adapt them to the increased speed of the 
loom, which is now at least twice as fast as in the 
— days of power loom weaving. These boxes 
are for of weaving checks, or goods 
which require different col or different kinds 
of, weft. 

Swivel, carpet, velvet, and other descriptions of 
looms have also received great improvements, and 
new kinds of looms have been introduced, such as 
shuttleless, pneumatic, and other descriptions, 
which have met with more or less success. 

In like manner in the manufacture of machines 
for reed making and heald making, as well as in 
some other requisites for the loom, as in dressing 
and warping, a very considerable amount of in- 
genuity n shown. 

We intend, hereafter, to lay before our readers 
not only some examples of the most approved ma- 
chines in use, but as far as possible to ribe the 
purposes for which they are intended, and other 
matters of interest connected with weaving. 





AUGSBURG BOOK-PRINTING PRESS. 

Tue book-printing press, constructed by the Maschinen- 
fabrik Augsburg, Bavaria, and illustrated upon page 43, is 
a very good epecimen of the typeof machine which seems to 
be most in favour in Germany. It has a forme of 610 milli- 
metres (24.01 in.) by 975 millimetres (38.38 in.), and is 
intended to be worked by hand. It requires the attendance 
of one layer-on, and has a self-acting delivery. It is fitted, 
as will be seen, with complete roller-inking apparatus 
(“ Cylinder-Férbung”), and with a single impression cylin- 
der. The mode in which the impression cylinder is kept 
from moving during the return stroke of the platten is very 
similar to that used in several of the machines which were 
exhibited at Vienna, and have been already described by 
us,* The platten is placed ona four-wheeled truck, and 
driven by the common German “ Eisenbahn Bewegung,” or 
railway motion. The various eccentrics and cams neces- 
sary for the different motions of machine are all arranged 
or ened ehh Hee sanctiee bs enon 

used is thus quite dispensed machine is ex: 
ingly c fre as were the other macaines also exhibited 
at Vienna by the same firm. : | 





ea tee 
destined to great things some day. 


“coming town” on 
only a village, but it is 








1812, Gilroy states, in his “Art of Weaving,”} 


* See page 316 of volume xvi, &¢. 
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DETAILS OF ENGINES OF THE IMPERIAL RUSSIAN FRIGATE “GENERAL ADMIRAL.” 
CONSTRUCTED AT BAIRD'S IRON WORKS, ST. PETERSBURG, FROM THE DESIGNS OF MR. NORMAN SCOTT RUSSELL. 
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Wirn our last number but one we published a two-page 


engraving showing an end elevation and longitudinal section | 
(taken partly through the condenser and partly through the | 
high-pressure cylinder), of the compound engines now being | 


built at Baird’s Iron Works, St. Petersburg, from the designs 
of Mr. Norman Scott Russell, for the Imperial Russian frigate 
“ General Admiral.” On page 4 of the same number we 
also gave a plan of these engines, while this week we com- 
plete the series of illustrations by publishing another two. 
page sheet containing a transverse section and side elevation 
of the engines, and by giving, on the present and opposite 
pages, views of several special details. 

As will be seen from our engravings, the engines are of 
the vertical compound intermediate receiver type, with sur- 
face condensers. The cylinders are 92 in. and 130 in. in 







| Fig. 8, the oil flowing from one end of the cylinder to the 


| the latter is of course controlled by the oil cylinder, as above 
| explained. The cock A is a three-way cock, it having a 
| the reversing piston, connecting links extend each way to 
| these quadrants each gearing into a pinion on a shaft carry- 


| shafts can be shifted endways, so as to slide the pinion out 


diameter respectively, while the stroke is 4 ft. the two | 
pistons driving cranks at right angles. The engines are to | 


be worked with steam at 60 Ib. pressure, and are rated at 
900 horse power nominal ; but they are intended to indicate 
6300 horse power. The cylinders are steam jacketted and are 
surrounded by the intermediate receiver, each jacket being 


| at their ends reversing arms, as shown. 


cast in one piece with its corresponding portion of the re- | 


ceiver, while the working barrels of the cylinders are formed 
by loose liners, each secured at the bottom by an internal 
flange, as shown, and shaped at the top so as to form a 
space between itself and the jacket for the reception of wire 
rope packing kept in place by a wrought-iron ring. 

Each cylinder is fitted with a double ported balanced 


slide, the arrangement being clearly shown in our engrav- | 


ings. The valves are driven by link motion, and the re- 
versal of the latter is effected by the arrangements of steam 
cylinders, &c., shown in detail by Figs. 1 to 7 on the pre- 
sent and opposite pages. Referring to the general views, 
it will be seen that the reversing cylinder is placed hori- 
zontally and transversely beneath the main cylinders, and 
near the middle of the length of the engines. The steam- 
reversing cylinder is 214 in. in diameter, and its rod, which 
is tubular, is connected by two stiff arms with the rod of a 
piston working in a 7 in. oil cylinder, as shown in Fig. 1 on 
the opposite page. The two ends of the oil cylinders are 
connected by a pipe fitted with a cock, as shown at A, 








+ 


other at a rate determined by the amount to which this cock 
is open. By means of a slide valve at the underside (see 
Fig. 1) the steam can be admitted to either end of the re- 
versing cylinder, while the rate of motion of the piston of 


vertical branch (see Fig. 4) through which oil can be intro- 
duced to make up losses by leakage. From the centre of 


a pair of toothed quadrants of the form shown in Fig. 6, 


ing a hand wheel. As shown in Fig. 7 the hand-wheel 
of gear when the steam-reversing arrangement is employed. 
The quadrants just mentioned are fixed on weigh-shafts, 
which extend right and left respectively, and which carry 
It will be seen from 
this arrangement that each cylinder has its own weigh- 
shaft and hand-reversing wheel, so that if the links coupling 
the quadrants to the reversing piston be disconnected, the 
gear for either cylinder can be worked independently. For 
starting, each cylinder is fitted with a small starting slide, 
worked by hand, the arrangement being clearly shown by 
the plan on page 4, and by the transverse section on the 
two-page engraving published this week. 

Each piston, with its rod and connecting rod, &c., is 
balanced by the pressure of steam on the underside of the 


ee 


YO, 





| 


which are double-acting, being placed horizontally, and 
worked by eccentrics, as shown. The condensers are 
arranged so that each forms one leg of the standard for one 
of the cylinders, as clearly shown in our general views. To- 
gether the condensers contain 8300 brass tubes, 3 in. dia- 
meter outside, and 7 ft. long between tube plates, the total 
condensing surface being thus 13,304 square feet. The 
tubes are packed with cotton in stuffing-boxes on Hall's 
plan. The tubes in each condenser are divided into 
two groups, the condensing water passing first through 
the lower and then back through the upper group. The 
feed and bilge pumps, which are also in duplicate, are placed 
at the ends of the bedplate, and are worked by eccentrics, as 
shown. 

From the particulars above given, and from an inspection 
of our engravings, it will be seen that the engines of the 
“General Admiral,” besides their great size, possess many 
points of interest, while their design has been carefully and 
ably worked out by Mr. Norman Scott Russell. They are in- 
tended to be run at 65 revolutions per minute, and will 
drive a Hirsch two-bladed lifting propeller, 20 ft. 6 in. 
diameter, and having a pitch varying from 20 to 25 ft. 
The boilers, which, as we have already stated, are to be 
worked at a pressure of 60 lb. per square inch, have been 
made square to economise space, and they have 576 square 
feet of grate surface, 18,144 square feet of heating surface, 
and 1982 square feet of superheating surface. 

In conclusion, we may state that the General Admiral” 
is a partially armoured, wood and copper sheathed craiser, 
and we shall look forward with much interest to the results 
of her trial. 








Tue New Artantic Casie.—Surveys and soundings are 
being made with a view to what the Americans term the 
“ location” of a new English cable at Rye Beach, New Hamp- 
shire. The cable will probably be | at Straw’s Point. 





Coat 1x New Sourn Waxres.—A large tation hes 
had an interview with the Colonial Secretary of New South 
Wales with reference to the construction of a railway from 
Shoalhaven to Port Jackson. The memorialists stated that 
the coal seams of the Lilawarra district are 7 ft., 4ft., and 
17 ft. and upwards in thickness, ompee ext to view in the 
mountain slopes from Coal Cliff to Shoalhaven, a distance 
from north to south of upwards of 60 miles. Of these the 
top seam of 7 {t. is worked on the outcrop at Bulli ani 
Mount Keira (near Wollongong), and about 125,000 tons of 





pistons of a pair of balancing cylinders fixed to the bottom 
cover of each main cylinder. The positions of these 
balancing cylinders—of which there are, as as we have said, 


| two for each main piston—are shown by the plan on page | 


| their construction. 


4, while Fig. 8 on the present page explains the details of 
From this latter view it will be seen 
that the balancing cylinders have bollow piston rods through | 





while the effective pressure of steam on the undersides of | 


| of the tural i 


coal are annually raised from the collieries now working ; but 
the miners are frequently kept unemployed in consequence 

pediments existing to the conveyance of 
coal from the mines to load the ¢ class of ships now 
trading to New South Wales for coal freights. The ta- 
tion further observed that the Illawarra coal is of such ex- 
cellent quality that the English Admiralty authorities prefer 





: ‘ Ma- 
| which steam is admitted to the interiors of the main pistons, it to any other in New South Wales for the use of Her Ms 


jesty’s ships on the Australian station, and that so vast are 
the deposits of this valuable fuel in the district, that millions 


the balancing pistons is increased by the upper ends of the of tons of it might be annually raised for many centuries to 


balancing cylinders being placed in communication with the 
condensers. 


come, while with the aid of a railway it could be loaded into 
vessels in Port Jackson at prices which would amply re- 


There areéwo condensers, and two air pumps, the latter, | munerate every interest ep 
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THE IRON MANUFACTURE AT 
VIENNA EXHIBITION.—No. IX 





In Hungary we met, besides several exhibits of | 


. THE |iron or puddled steel have especially characterised 


the great progress which has been obtained during 
late years in the iron industry, 
Our review leads us accordingly to those examples 


small quantities of bar iron and similar objects, with | of welded iron material which, owing to the use of | 


the splendid exhibition of the Imperial States Rail- 
way in a separate pavilion near the eastern end o 
the main building. We have already had occasion 
to notice the most interesting display from this 
company's works at Resicza, Anina, Dognacska, ar 
Orawicza, all situated in the south-eastern part of 
Hungary, commonly called the Banat ‘Lhe de- 
velopment of these works within the last few year 
pally due to the excellent general manage- 
ment of Mr. Barré, the head manager of the mining 
and iron properties of the company, and of Mz: 
Gar hia first assistant engineer. 


Ihe main works are those at Resicza, a property | 


comprising a total area of about 91,000 acres, o 
wi are foresta for the production 
of the necessary charcoal for blast furnaces Th 
puddling works contain 1] puddling furnaces, 6 
furnact 


1 about 60.00 


riquette (welding), and 20 reheating 

with 10 rolling mills and 7 steam hammers of from 
1 to 17 tons The production of the puddling | 
works was, in 1872, 12.550 tons, of which about | 
4600 tons were steel (Bessemer) articles Phe 

second works of this company, where wrought-iro1 

articles are manufactured, are those at Steyerdor- 





with a total area of 35.000 acres belong 
ing tothem. The | roduction of wrought-iron articles 
in these works was 11,500 tons in 1872. ‘The iron 
manufactured at the company’s works is of a very 
good quality, though part of it is made of coke iron 
the adjoining coalfields yielding good coking coal 
for the blast furnaces 

Before leaving the exhibits of Austria, we have t 
notice a most interesting and most valuable mod 
of forging wrought-iron articles of every descriy 
tion, and even th 
practice. We mean the system of forging in dies 
with a powerful hydraulic press. Mr. John Haswell, 
the manager of the locomotive works of the States 


Anina 


Railway, was the first to introduce the forge press | 
instead of steam hammers, for producing compli- | 


cated forgings, and in 1862 drawings of Mr. Has- 


~ 


well’s press were exhibited in the London Inter- | 


national Exhibition. 
been materially improved, and the forgings pr 
duced by this powerful machine are worth closé 


inspection ou account of the perfect homogeneity of | 


the articles manufactured, the cleanness of the 
forms, andthe apparent ease with which the ma- 
terial bas been forced into the most intricate moulds 
fhe forged articles, after leaving the mould, only 
require very little work upon them to be finished. Lo 
comotive crossheads, axleboxes, &c., were exhibited 
forged by this process; but we understand that Mr 
Haswell also forges the large locomotive axles and 
other heavier articles by means of the hydrauli 
We need not say that the whole process 
saving in 


rcas,. 
A a very economical one, and that the 
labour, time, and material rapidly pays the outlay 
for the plant Mr Haswell exhibited some of these 
articles cut through, these having had the sections 
polished, and being etched to show the flow of the 
metal during the operation. ‘This 1s another il- 
lustration of Mr. ‘Tresca’s theory of the flow of 


Tho ch at first sight the whok process of forg- 
ing with a hydraulic press seems to be a very simple 
and easy matter, experience has proved that this is 
not the case under all circumstances, and that it 
requires very clever management to develop all its 
Mr. Ilaswell made a forge press some 
considerable time since for the works of Mt. Mayer, 
at Leoben, Styria, but after having vainly tried to 
arrive to the desired results, the proprietor sol 
this press to Mr. Schwarzkopff, of Berlin, who has 


a lvantage S. 


roduced ex nt work with it. Another press 
ou Mr. Uasw system is in use at the large lo: 

motive works of Mr. Borsig, at Berlin, where it 
works admirably Mr. Borsig exhibited beautiful 
forgings similar to those of Mr. Haswell, and made 


by this gentleman's patent forge press 

With Austria we close the review of the exhibits 
of those countries in which the manufacture of 
welded iron materials (wrought iron and puddle 
steel) is almost exclusively based upon the use of 
charcoal pigs, and where coke iron is only manu- 
factured on a very limited scale. 

WwW @ now come to the iron « xhibite of Germany, 
Belgium, England, and France, where coke iron 
manufacture has been carried as nearly as possible 
to perfection, and where the results btained in th 
m of coke pig iron into marketable wrought 


cuounvers 


most complex forms met with in ; 


rhe press itself has since then 


inferior coal or to the poorer quality of the ores, do 
not in general equal the iron products of Sweden, 
Russia, or even Austria (except Bohemia and Silesia) 
with respect to the purity, tenacity, weldability, and 
etre ngth of the material, though in some districts 
of which we hav now to treat, exc Lient welded 
iron is produced, 

nsequence of this somewhat inferior average 
lity of the of Germany, France, 


exhibited articl 





selgium, and England, we may expect to find the 
yeneral texture of the wrought-iron articles of 
these yuntries of a more or less fibrous character. 


and, indeed, as well in the German pavilions for 
Group IL. as in the French and Belgian machinery 
departments, where the articles of this group were 
xhibited, we found ourselves in the region of fibrous, 


Fig ft 








castings, and 70,000 tons of wrought iron. The 
Borsig W orks, belonging to Mr. Borsig, the well- 
known locomotive manufacturer of Berlin, were 
erected in 1863, and consist of four blast fur- 
naces, forty puddling, and twenty-seven welding 
and reheating furnaces, besides three Siemens- 
Martin steel furnaces. The works produced in 
1872, 20.900 tons of pigs, and 1300 tons of castings 
for its own use, and 15,006 tons of rolled bar iron 
for the German market. 

The Barbach Works produce annually about 
20,000 tons of girder iron of different sections. A 
girder iron of a Z-section exhibited by this works 
was 26 metres, or about 85 ft. long. The mode of 
making piles for J-sections at Burbach is shown in 
the annexed figures, The interior of the pile is 
built up entirely of fibrous mill bars of 19 milli- 
metres (0.748 in.) thickness, and for the top and 
bottom flanges, double welded plate iron 20 mm. 
(0.787 in.) thick is used. Fig. 1 shows the mode of 
piling for an J-iron of 176 mm. (6.93 in.) in height ; 
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and with reference to some Belgian iron samples ws 
may even say ragged, wrought-iron material But 
though on first inspection the cohesion of the iron 
particles, as shown in the fractures of most of the 
exposed samples, did not seem to indicate a correct 
mode of manufacture, and though a visitor after 
having inspected the Swedish department might 
easily enough be inclined to take this fibrous struc- 
ture as the sign of a want of care in the treat- 
ment of the puddk d balls, yet we know that, as we 
have stated in our introductory remarks respecting 
the exhibition of welded iron materials, the fibrous 
texture of wrought iron may become a necessity 
when the raw materials do not allow of the manu- 
facture of pure granular iron. ‘Therefore in such 
localities as in Belgium, where the ores found are 
not pure enough for the manufacture of dense 
granular iron, we must look upon the appearance 
of the fibrous samples, as upon an unsought-for and | 
disagreeable, but at the same time unchangeable and 
necessary quality. 
On the other hand, when we meet with a ten- | 
dency to transform a really good and pure iron into 
a fibrous mixture of cinder and metal, only for the 
sake of an old prejudice, we must condemn such 
unreasonable proceedings, some proofs of which we 
find in the French and German departments. But 
it may be hoped that even these exceptions to the 
rule will in a very short period give way to a better 
understanding of the interests of both the manu- 
facturers and buyers, 
In the German department we found a very good 
collection of rails, ~ iron, plates, &c., amongst 
| which the products of the Kénigs and Laura Hiitte, 
the Borsig Works (in Upper Silesia), and the Bur- 
| bacher Hiitte (Saarbriichen district), deserve special 
notice. 

The Kénigs and Laura Hutte manufactured in 
72 about 92,000 tons of pig iron, 60,000 tons of 


18 
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for smaller sections the plates QQ QQ, are generally 
| omitted Fig. 2 shows the mode of piling for 
| J-irons where extra strength is required. Figs. 3, 
| 4, and 5 represent the piling of different smaller 
‘ sections 
I In general the iron manufacture in the German 
1s gyre | department showed a decided progress since 1567, 
i “aan = | and it may be hoped that the depression of the 


iron industry in Westphalia by the incorporation of 
Elsass and Lothringen, where the cheapest iron in 


| Germany can be made, will gradually subside. 


In France we met with a very great extension 
of a speciality represented for the first time by M. 
Arbel, in 1867. We allude to stamped wrought- 
iron locomotive and railway carriage wheels. Many 
patents have been taken out for the manufacture 
of forged wheels since the Paris Exhibition, and 
nearly all the larger iron works of France are now 
making such wheels. We need only mention : MM 
Brunon fréres, Rive de Gier ; Lucien Arbel, Desflas- 
; and the Fonderies, Forges, et Acieries de St 
All these works exhibited at Vienna very 
good wrought-iron forged wheels according to 
different patents. The last-named works exhibited 
also the aon st wrought-iron plates in the Exhibi- 
tion; we herewith give their dimensions : 


sieux 
Etienne. 


Approxi- 

Thick- mate 

Breadth. ness. weight 

No. ft. in. ft. in. in tons. 

Rectangular plate 1 ... 27 104 ... 7 10} 0.63 ... 24 

Fp em kk ee 

- ‘6 $..8 6 ..5 8 .. 068... 3 

Circular plate ...4... 8 6diameter ... 0.63 ... O¥ 
A beautiful wrought-iron forging—a locomotive 
double crank for outside gear—was exhibited by 
the Iron and Steel Works of Firming, near St. 
Etienne, while there were also shown the well-known 
master-pieces of forging by the Creusét Works. 
These latter—toys rather than earnest products of 
human skill and labour, it seems to us—are exhi- 
bits not in accordance with the magnitude, fame, 
and power of production of the exhibitors’ works ; 
and this opinion is strengthened when we notice that 
the most complicated, elaborate, and skilful forg- 
ings shown at the Creusét stand by no means 
indicated the good quality of the materials used ; 
but on the contrary, we may be convinced that 
all these fanciful objects will more or less be made 
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of a very fibrous but impure material, which will 
only support the treatment of the most clever, most 
delicate, and unenergetic of anvilmen. 

Belgium showed little of interest in connexion 
with wrought-iron manufacture, unless we choose to 
take an interest in the very inferior quality of most 
of the exhibited articles, of which again the plates 
and rolled materials of the Forges de Clabecq, at 
Brussels, were the worst. This iron, in fact, is so 
bad, and has so little welding power, that it does 
not even show proper fibres, and the fibrous texture 
resulting from the impurity of the iron does not 
offer the slightest impediment to the breakage of 
the single fibres in planes at right angles to the 
surface of the bar, so that the break is a short one, 

twithstanding the ragged and blotting-paper- 
like appearance of the severed parts. 

America and England exhibited very few objects 
of wrought iron. Amongst those of the first-named 

mtry we must notice the cold-rolled shafting 

scribed on page 75 of the last volume, and of 
the latter we have to record the results obtained 
by Messrs. Daniel Bateman and Sons, with 1] lb. of 


wire rod 7 mm, (0.275 in.) thick and § ft. long, by | 


it out to a wire 24 miles in length. The 
of the latter may be imagined. We 
tion this case here because it again is an excel- 
illustration of the principle enunciated by us at 


drawing 

fineness 

eT 
¢ 


y 


n 

len 

different parts of our record, viz, that a really good 
welded iron must be granular, The puddle bars 
shown by Messrs. Bateman and Sons, out of which 
the wire rods for the manufacture of the finest wire 

e rolled, have absolutely the same appearance as 
those of the Swedish department ; they ep a close, 
dense, equal, granular structure, proving an excel- 
lent, pure, and easily weldable iron; fibrous iron 
could stand no such severe a test as that shown 
by the above-named firm. 

Here we close our review of the welded iron ex- 
hibits, and in the next articles we shall record the 
progress of the cast or homogeneous iron manu- 
facture as shown by the exhibits of the different 
countries at Vienna. 
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THE INSTITUTION OF CIVIL ENGINEERS, 

AppRESs oF THE Presrpent, Mr. T. E. Hartson. 
Tue members of this incorporated Society held their first 
meeting after the Christmas recess on Tuesday evening, the 
t , when the newly-elected President, Mr. Thos. E. 
Harrison, delivered an inaugural address. After commenting 
on the various public works in progress, under the direction 
f British engineers, in different parts of the world, the Pre- 
sident remarked that the profession embraced a wide and 
varied field, suited to every degree of talent. Although the 
employment arising from the construction of railways in the 
United Kingdom was not so great as it had been, there was 
2 large amount of work to be done at home—especially 
cks and harbours, for the ports on the coasts of Great 
Britain were generally insufficient—to meet the increased 
requirements and traffic of the country. Moreover, India 
nd other of our possessions would continue to absorb, for 
meny years to come, a large number of young engineers; 


1% inet 
i } iD8t 


while China, Japan, and various foreign countries must sooner 

ter feel compelled to take advantage, to a greater extent 
than they have hitherto done, of engineering skill. Having 
for many years been connected with the working as well as 
with the making of railways, and having also acted for a 


rt time as a general manager, Mr. Harrison could not belp 
erring to some of the points affecting railways, which bad 
ely been discussed in the public journals. It was the 
stom of newspaper writers to assert that the directors, 
snagers, and officials had no feeling ; and that they looked 
to a saving of expenditure in preference to seeking provisions 
for the public safety. A more ungenerous and unjust charge 
was never, in the President's opinion, made against any body 
fmen. He believed the public had no idea of the anxieties 
which attached to those connected with railway management. 
He had seen directors completely overcome on receiving 4 
report of a railway accident; and from his experience as a 
railway manager, nothing would have induced him to con- 
tinue in the office. So far from these gentlemen deserving 
character attributed to them by the public, they ought to 
receive the greatest sympathy. There were many men whose 
carly deaths or permanent ill-health might be traced to the 
laborious work they had had to undergo in the service of the 
public, and to the constant anxieties incident to the perform- 
ance of their duties. Instead of economy governing the actions 
of directors, he had no hesitation in saying, when it was 
clearly shown, by their responsible officers, that the adoption 
f any improvement would tend to promote the safety of the 
public, the improvement was at once carried out. There was 
also a popular delusion that the various recommendations 
made tothe railway companies from time to time by the 
officers of the Board of Trade, such as the block system, in- 
terlocking of points, &c., were the inventions of those officers, 
whereas the thet was that not one of those systems or inven- 
tions, or an¥ new idea in connection with the working of 
railways, had ever been suggested by those officers. 
railway companies also stood at a great disadvantage with 
the public in respect to the reports which were from time to 
time made by the Government inspecting officers, whose 
dictum was never questioned by the public. Although rail- 
way officers of great experience constantly differed from those 
officials in the conclusions at which they arrived, the railway 





against those reports was 


companies felt that any copeal 
- ~ 


useless, and — judgment was allowed to 
eir 


default. In making t reports, the o of the 
of Trade were in the position of ex post facto j Should 
the country at any time become the of the railways, 


those officers would soon find the difference in their position 
when the responsibility of working fell on them. Cap tain 
on Railway Accidents in 1872, 
nt of care taken, the item of 
human fallibility will still remain, and will always be the 
cause of a certain number of accidents.” And he stated that 
in 180 cases of accidents out of 238, “ negligence, want of 
care, or mistakes of officers were apparent.” This was a 
subject to which for years past Mr. Harrison had given a 
great deal of attention and anxious thought, and he attached 
much more importance to the item of “ human fallibility” 
than Captain Tyler did. It was an undoubted fact that acci- 
dents often occurred in the hands of the most experienced 
men in a moment of forgetfulness. Thus an accident hap- 
pened under the block system owing to the momentary for- 
getfulness of a signalman, who had been selected to instruct 
the others in their duties. Some years ago the officer in 
charge of the chaldron wagon building on the North 
Eastern Railway pointed out that the tops of the wagons 
came 8o close together that any one standing on the soles 
might be jammed, and he recommended that the soles should 
be lengthened. The order was given for the alteration to be 
made; but within a few weeks the official referred to was 
killed in the very manner he had suggested, though no man 
living knew the danger better than he did. The President 
himself was nearly killed twenty years ago by stepping be- 
yond the end of the station wall at Darlington, without 
looking to see whether there was any engine coming in the 
other direction. It happened that there was, and he was 
caught by the engine buffer and knocked several yards; 
though, if he had been thinking only of the railway, he should 
have known the danger. It was not wilful negligence, but 
momentary forgetfulness, to which all were liable that had 
been and ever would be the cause of many railway accidents. 
It might be considered as settled that the block system would 
as soon as it was possible to complete the necessary works, 
be introduced throughout the whole of the railways in the 
United Kingdom ; but its introduction at once increased that 
element of danger—“ human fallibility”—to a very large ex- 
tent. In the case of the North-Eastern system it was cal- 
culated that, on the completion of the block system, the 
number of signalmen would be increased from five hundred 
to two thousand. Observation and inquiry had clearly 
demonstrated that the introduction of the block system, and 
of additional signals, caused the enginemen and other rail- 
way servants not to keep the same look out, or to use the same 
care as on a line on less protected. This was only 
human nature ; but Mr. Harrison did not intend to argue 
from this against the introduction of the block system. 
When, however, it was put forward as a perfect security 
to railway travelling, he wished to point out that it intro- 
duced another important element of danger, generally 
much underrated, and that railway officials might some- 
times hesitate to recommend the adoption of the block 
system from this circumstance. The question of the effect 
of the labour market on railways, both in their construction 
and working, had come forcibly home to every one connected 
with them. It was not too much to say that all new works 
were now costing from 30 to 40 per cent. more than they 
did a few years ago, and nearly double the time was re- 
quired to eomplete them. Where the works were not near 
to large towns, it was difficult to get men at all, and asa 
rule they did not do the same amount of work as formerly. 
In the important colliery and iron districts of the North of 
England there was great difficulty in getting men to do 
nightwork — such as emptying the wagons at the fur- 
naces or filling coke after a certain hour at the coke 
ovens, and pitmen limited their work in many cases to four 
days a week. This created a great difficulty in getting 
traffic carried, and would, if continued, necessitate an 
enormous increase in rolling stock, sidings, and engine 
power, for at present the work got out of a mineral 
wagon in these districts was little more than two-thirds 
of what it was three or four years “f° The rapid 
development of traflic, the difficulties caused by men limiting 
their hours of work, and the introduction of the block system, 
had necessitated a remodelling of the old mineral railways 
in the North of England, which it would take a long time to 
complete. On the general question of the policy of railway 
companies towards the pablic, Mr. Harrison had always ad- 
vocated great liberality, especially in giving increased tacili- 
ties and accommodation, in the reduction of fares in populous 
districts, and in rendering every encouragement to parties 
able and willing to develop the industry of the country; and, 
having watched the effects of this policy in many important 
cases, he knew of no instance in which it had not been suc- 
cessful. As to the policy of railway companies towards each 
other, though not an advocate for unlimited and indiscrimi- 
nate running powers, he should not hesitate to interchange 
or grant running powers whenever it could be shown that 
public convenience would be promoted by it; and he would 
also allow the running company to carry local passengers, 
receiving a small percentage for the service. 


Tyler, in his valuable report 
said: “ Whatever be the 











FOREIGN AND COLONIAL NOTES. 

Dunedin and Port Chalmers Railway—A large traffic has 
been passing over this line. In one day 460 tons of goods 
were despatched from Port Chalmers to Dunedin. The pas- 
senger traffic passing over the line has also been large. The 
The New Zealand Genera] Government, in purchasing the 
undertaking, would thus appear to have made a good bar- 
gain. 

A New South Wales Graving Dock.—The Government of 
New South Wales has placed on the estimates to be sub- 
mitted to the Colonial Parliament a vote for the construction 
of a first-class graving dock in Cockatoo Island. The dock is 





to besufficiently large to float the largest ship in Her 
Majesty's navy. 

_ Brazilian Ports.—The bars of the Mossora and the Macao 
in Pernambuco are to be buoyed, and eight buoys are also to 
be supplied for m the porte of Desterro and San 
Francisco, in the province of Santa i 

The Baron de Maud.—The prospectus of a company - 
posed to be formed for the aequisition of the Matates of 
the Baron de Maud in the Republic of Uruguay has appeared 
at Rio, The nominal capital is 1,000,000/, sterling.; 

Japan and the United States.—A posta) conyention, esta- 
blishing and regulating an exchange of correspondence be- 
tween the United States and the empire of Japan, by means 
of direct lines of yew whe ad between the ports of the 
two countries, has been f M4 agreed — and executed 
with the chargé d'affaires of Japan at Washington. The 
convention is to be carried into effect six months after its 
ratification by the Government of Japan. 


Hudson's Bay Company.—This pany to build 
a steamer this winter at Grand Forks. The steamer is to 
ly next season on the Saskatchewan, on which the company 
ost a valuable vessel in 1873. The channel of the Sas- 
katchewan requires to be improved, if steam navigation is to 
be efficiently developed upon its almost unknown waters. 

American Ocean Mails.—The cost of the United States 
ocean mail service for 1873 was 226,746 dols. This total 
presented an increase of 6440 dols. over the corresponding 
cost of the same service in 1872. 


The American Naval Service.—The mates in the United 
States navy on duty at the Brooklyn Navy Yard are preparing 
a memorial to Congress for an increase of pay. Their present 
rate of remuneration is 900 dols. per annum when at sea and 
700 dols. per annum when on shore duty, 


Victorian Coal.—It ia stated that valuable coal seams have 
been discovered in the Strezlecki Ranges, Gippsland. The 
quantity of coal thus met with is estimated at somewhat 
about 26,000,000 tons. 


Canadian Magnetic Iron Ore,—During the last few weeks 
deposits of magnetic iron ore have been discovered on the 
Canadian side of Lake Ontario. The ore is stated to be 
of remarkable rivhness, the yield being as much as 7! per 
cent. 





Railways in Victoria—A railway loan Bill, which autho- 
rises the borrowing in the London market of 1,500,0001, at 
4 per cent. per annum, has passed the Victorian House of 
Assembly. 


The American Navy.—The United States Navy Depart- 
ment, in order to secure the services of a better class of men 
as machinists, has decided upon alterations in their status, 
which will make the position one of honour. The pay has 
been also increased from 614 dols. to 76} dole. per month. 


The Suez Canal.—In the eleven days ending with Dr- 
cember the 31st inclusive, 31 shipa, representing an aggregat» 
burthen of 68,300 tons passed pa last 4 the Buez Canal. ihe 
transit revenue collected by the company during the ten days 
amounted to 30,4001, 


Alfred (Victoria) Graving Dock.—The Victorian Govern- 
ment proposes to borrow an additional 50,000/. for works and 
machinery required in conexion with the Alfred graving 
dock. It is considered that it will be impossible to work 
the dock properly unless machinery is provided for executing 
repairs in iron vessels. Something like 18,0001. is to be 
expended with this object alone. 


Madras Harbour——-Mr. Parkes, the engineer who con- 
structed certain harbour works at Kurrachee, and who was 
lately sent out by the India Office to see what could be done 
for Madras in the way of harbour accommodation, has re- 
turned to England after having submitted a scheme to the 
Government. Mr. Parkes’ scheme is very similar in design 
to that shadowed forth by Colonel Carfendale and Mr. Fraser 
in 1868, It provides for a close harbour, the enclosed space 
being about fro acres, at an estimated cost of £65,000/ 


The American Iron Trade.—The improvement in the 
American iron trade is reflected in the fact that in the 
Schuylkill district in Pennsylvania, where there are 75 works 
connected with the manufacture of iron, 53 are in full action, 
while of the remaining 20, 8 are new, and have never yet been 
in operation. Numerous orders for iron have been received, 
although prices have ruled low. 


Kurrachee Harbour.—A breakwater which has been 
built out from Manora Point in a south by east direction to 
a distance of 1500 {t.—the depth of water at the extremity 
being 6 fathoms—affords complete shelter to the channel over 
the bar during the south-west monsoon. A channel 800 it. 
wide, and to be widened hereafter to 500 {t., has been opened 
through the bar with a depth of 19 ft, at low water spring 
tides. In 1866, before these works were executed, the witer 
on the bar was 20 ft. to 21 ft. at high water, and 18 it. to 
19 ft. at neap tides, and it was not safe for ships of over 
600 tons burthen to load at Kurrachee, The water on the 
bar now is 28 ft. deep at high water and 25 ft. to 26 ft. at 
neap tides, and vessels drawing 21 ft. ean now enter and 
leave the ay without difficulty at all times of the year, and 
from October to May ships with a draught of 24 ft. 





Srrezt Creansina Apraratvs.—The Asphalte Central 
Committee advertise their desire to receive designs or models 
of arrangements suitable for cleansing asphalte paving. The 
conditions prescribed are that water must be employed, ani 
that the apparatus must be simple, easily repaired, not liable 
to derangement, and that it must not interrupt the traffic. 
The design submitted must be accompanied by full estimates 
for a given length, &. A premium of 50 guineas will be 
given to the best design. 
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CONSTRUCTED BY MESSRS. WORSSAM AND CO., ENGINEERS, CHELSEA. 


























Fig 3. 












































Unti very recently the manufacture of parquetry was 
carried on independently of mechanical aids. About a 
year ago, however, important progress was made in this 
direction by Mr. S. W. Worssam, of the firm of Messrs. 
Worssam and Co., the wood-working machinery manufac- 
turers of the Oukley Works, King's-road, Chelsea, who 
has designed and constructed some apparatus for parquetry 
work. These machines perform the operations of edging, 
grooving, and tonguing the separate parts to form a given 
pattern, and of surfacing the work when the parts are put 
together. They were exhibited by Messrs. Worssam at 
the Vienna Exhibition, and are illastrated in the accom- 
panying engravings. Fig 1 represents a side elevation, 
Fig. 2 an end elevation, and Fig. 3 a plan of the machine 


for edging, grooving, and tonguing; whilst at Figs. 4, 5, 


and 6 are respectively shown side and front elevations, and 
a plan of the surfacing machine. 

In the edging machine a single cutter block is used, 
which is mounted on a rotating spindle, and is fitted with 
changeable cutters variously formed to suit the work to be 
whether tooguing and 


doue, edging or grooving and 
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edging. In connexion with this rotating spindle is a double 
set of tables, which travel upon guides, so that two opera- 
tives may work at the same time at one machine without 
interfering with each other, the tables being placed one on 
each side of the cutter. The tables are provided with 
fences and cramps or holders, so that either a single piece 
of wood or a made-up square of parquetry can be acted 
upon by the cutters. The parquetry to be surfaced is 
taken to the machine shown in Figs. 4, 5, and 6, where it is 
made fast to a revolving disc, which is fixed to a shaft 
carried by a headstock in a somewhat similar manner to a 
lathe mandril. In front of this disc are two cutters mounted 
on @ slide or saddle. One of these cutters is shaped like a 
gouge, and is used for roughing out the work, whilst the 
other is a plane iron fixed at an angle, and which follows 
the gouge, giving the work a perfectly smooth finish. 
There is a self-acting arrangement for travelling the saddle 
carrying the tools, which consists of bevel gearing and a 
reversing clutch acting on a square-threaded screw. Pass- 
ing along the front of the machine, and connected with the 
clutch lever, is a rod fitted with stops, against which the 








traversing saddle impinges, and by this means throws the 
clutch in and out of gear, and stops or reverses the sadile. 
The chief advantages attending the use of these machines, 
as against hand labour, are that a greater quantity of work 
| can be turned out in a given time, the work being of better 
quality, and that it can be produced by unskilled labour at 
comparatively small cost. These are great advantages in 
countries like Germany, Austria, and Bohemia, where 
carpets are seldom used, the floors generally being formed 
of parquetry. We may add that these machines were by 
far the best of their class shown at Vienna. 





Tae Povenxsersts Brrper.—Tho corner stone of a 
bridge over the Hudson river at Poughkeepsie, New York, has 
just laid with great ceremony. The bridge is required in 
connexion with the establishment of a new line between 
New England and Pennsylvania. The shores on either side 
of the stream rise to a height of from 100 ft. to 130 ft., and 
the bridge will cross the stream at a height above the water- 
line of about 130 ft. The bridge will afford direct railroad 
of Pennsylvania to the 


| New England states. 
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Aone the many varieties of steam pumps which were to 
be found in the Machinery Hall at Vienna, was the vertical 
inverted “donkey” manufactured by Herr Friedrich Wan- 
nieck, of Briinn, which we illustrate above, and which we 
have had occasion to mention in a previous number of 
ENGInerrinc.* It has a steam cylinder, 64 in. diameter 
by 10 in. stroke, working a single-acting pump with a 
plunger 4 in. diameter. The plunger, it will be seen, is 
connected directly with the piston of the steam cylinder, 
as in the patterns of some English makers with which we 
are familiar, and the effective area of the bottom of the 
piston, the side on which the steam presses when it is only 
raising the plunger, is thus reduced. The upper end of 
the connecting rod works on a crosshead pin, projecting 
from the middie of the plunger, this pin being guided be- 
tween flat bars. The flywheel shaft passes through an eye 
cast below the pump, which serves, without brasses, as a 
bearing; a similar plain bearing being also cast in the wall 
plate of the machine, and the flywheel being placed between 
the two bearings. The disc in which the crankpin is fixed is 
arranged eccentrically to the shaft, and being encircled 
With a strap it serves as the eccentric for working the slide 
valve, the rod of which passes freely upwards through a 
hole in the crosshead pin. There are three main castings 





* Page 32 of our last yolume. 





















































in the pump; the wall plate, which contains the lower 
bearing, and to which the other two castings are bolted— 
the cylinder and slide chest—and the pump and valve 
boxes. The valves are brass, of the ordinary conical 
description, working in seats of exceptional length. A cast- 
iron air vessel is placed directly above the delivery valve, 
and access to the valves is obtained by removing this vessel. 
The pump is well and substantially made, although a good 
deal heavier than those of the same power which we are 
accustomed to see in this country. 





Tua Institution or CrviL Exornegrs.—At the meeting 
of this Society, on Tuesday, the 13th of January, 1874, Mr. 
Thos. E. Harrison, President, in the chair, twenty-one candi- 
dates were balloted for, and declared to be duly elected, viz. : 
Mr. William Smith, Resident Engineer, in of the 
Holyhead Division of the London and North-Western Rail- 
way, as a Member; and Messrs. Arthur Turnour Atchison, 
M.A., Stud. Inst. C.E., Assistant Engineer Alexandra Dock 
Works, a sw Mon.; Arthur Lloyd Cochrane Bamber, 
Stud. Inst. C.E., Cheltenham ; Edward , Stud. 
Inst. C.E., Metropolitan Board of Works; George Horatio 
Townsend Beamish, Stud. Inst. C.E., Cork; Walter Chap- 
man Burder, Stud. Inst. C.E., Bishop's Stortford; Francis 
Coffee, Resident ‘Engineer, Kilrush and Kilkee Railway ; 
William Gordon Lynch Cotton, Assistant Build- 
ings and Roads Branch, P.W.D., India; Charles Edward 
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Cowper, Stud. Inst. C.E., Westminster ; Jacob Forrest, 
M i Director of the Oak Pits Colliery Co., Mold; 
William Gill, late Poti-Tiflis Railway; John Ellard Gore, 
Assistant Engineer P.W.D., India; Richard Fuge Grantham, 


Westminster; John Alfred Griffiths, Stud. Inst. C.E., 
Queensland ; Richard Lionel Jones, B.A., Engineering Staff 
of the London, Chatham, and Dover Railway Company ; 
Robert Nuttall, Westminster; William Lancaster Owen 
Chief Engineer to the Monmouthshire Railway and Canal 
Company ; Se James Perram, Stud. Inst. C.E., Assistant 
Engineer P.W.D., India; George Pothecary, Assistant Se- 
cr to the Government of Bengal in P.W.D. of India ; 
John Somerville, Engineer Dublin Gas Company; and Allen 


George Albert ‘Hutchins, A 
Henry Prince, and William Vawdrey, from the class of 
associates to that of members; and admitted the follow- 
5 agg ence students of the Institution, viz., Messrs. 


an G Blackett, Clarence Arthur Cramer, George 
James Atchi Danford, H Evan Griffith Evans, 
acintyre Forbes, Thotoas 


John Coleman Fergusson, Charles 

P Gun John James Hatten, Arthur Cameron Hart- 

zig, John Pollard, Oswald Milton Prouse, Posey Thanty. 

Chari Henry Villinhurst Whitworth, and Jo Henry 
illiams. 
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DOVER HARBOUR 
To ruz Eprrog ov Esoixesarsc. 


Siz,— Your article calling attention to the recent decision of 
the Government to proceed with the construction of Dover Har- 
bour, but on a smaller scale than originally proposed, together 
with the interesting letters of Mr. J. B. Redman advocating 
an adherence to the original plan, has no doubt had the effect 
of awakening public interest in this question. 

While much valuable information has been ay by your 
contributors concerning the conditions which affect the gene- 
ral outline of the proposed work, many of your readers will 
have been disappointed that nothing has been said about the 
form of breakwater or the pre method of execution. 

These points may, at first sight, appear to be of secondary 
importance, but a little consideration will show that they 
really govern the whole question. 

I suppose no one woul assail Mr. Redman's genera! posi- 
tion, that the design recommended by the Commission of 
1844 would, if completed, be a better thing than anything 
that has since been proposed; but when we remember that 
the execution of a part of the Western Pier has now occupied 
26 years, and that the completion of the original design by 
the present method of execution will, at the same rate, require 
50 to 100 years more, it does not seem remarkable that the 
Government should prefer a design of inferior efficiency, but 
which offers some chance of being completed before Dover 
Bay issilted up, or naval establishments are rendered useless 
by the advent of the millenium, or Mr. Richards's scheme of 
international arbitration. 

And even without having regard to these remote contin- 
gencies an economical Government may well think once, 
twice, or thrice, before committing itself to an annual vote of 
money for works which do not begin to yield their full return 
for so many years to come. 

Although this retura is not to be entirely of a money kind, 
yet there is no reason why the work should not be regarded in 
the same light as any work of commercial enterprise, the real 
cost of which should be held to be the prime cost or estimate 
plus the compound interest upon each instalment from the 
date of its a om to the completion of the work. 

Dover Harbour examined in this light, will present quite 
& new aspect in the kaleidoscopic picture of Mr. man. 

The general rate of progress, by the method of execution 
which has been followed upon the Western Pier, is equal to 
about 100 ft. lin. of work per annum in a depth of about 
42 ft. at low water. The length of the free breakwater 
of the design of 1844 is about 5500 ft. in about the same 
depth of water; this is irrespective of the Eastern Pier and 


the completion of the Western Pier, which, however, might 
perhaps be carried on at the same time. In the plan now 
proposed the total length of the Eastern Pier appears (from 
your article) to be about 6000 ft. in a depth of water averaging 


somewhat less than the preceding. Ve may then assume 
that for the completion of either plan by the present system, 
50 years will be required. 

Now an easy sum of compound interest will show that 
(supposing the progress to be uniform) the money paid for 
interest at only 3 per cent. will be 14 times as much as the 
money paid to the contractor for the work, so that to find 
the real cost of the work the estimate should be multiplied 
by 2}. 

Ot course this is not strictly true, because each part of the 
work as it is finished is not without some value in itself, 
though its value is far less than it will be when the whole 
work is completed ; for instance, the existing Admiralty Pier 
- ds already a certain retarn for the money it has cost; but 

suppose this ie but a small fraction of the value it is in- 
tended to possess as part of a completed whole. 

If, however, the law of compound interest cannot be ap- 
plied absolutely, it may be apphed relatively, as showing the 
comparative economy of two methods of execution by which 
two different rates of progress are achieved ; for the value 
of any intermediate stace of completion will be the same by 
either process, and will be attained by the quicker eee in 
a proportionately shorter time; and even if this alone does 
not satisfy all the conditions of the case, yet the case will not 
be overstated in favour of the quicker process if we leave out 
of account the money already spent, and begin to reckon 
compound interest from the recommencement of the work, 
and not from 25 years ago. 

We may then say that if the estimated cost of the work is 
1, the real cost will be 

100(1 03)"—100; 
én 
n being the number of years required for the completion, e.g., 
lf the work requires 10 years, the real cost will be 1.146 
” ” 2o ” ” ” 1.458 
” ” 60 ” ” ” 2.256 
We arrive, then, at the following somewhat startling result, 
viz., if the contractor can, by improved method of execution, 
double his present rate of progress, the Government may, 
upon strictly economical grounds, pay him 50 per cent. more 
than he now receives for the same work; and if he can in- 
crease his progress five-fold, the Government may nearly 
double his prices, and the work would still cost the country 
no more money than it will by the present system. 

By putting it in this form I do not wish to infer that the 
rate of progress is in fact limited by the present method of 
execution to that “ tedious slowness” which you remark, but 
only to show how large a pecuni advantage would attend 
a quicker rate of progress, an ‘ebvantngp together inde- 
pendent of the great public benefit that would be conferred 
by an early completion of this national work. But enough 
has been said to show that now the whole design for Dover 
Harbour is being reconsidered, the method of execution, as 
limiting the rate of progress, is a subject which requires 
the first consideration, and is a question of public interest. 

It would be interesting, in connexion with this view of the 
subject, to examine the process which has been followed in 
the execution of the Western Pier, and to consider how far 





each feature of the process could be ex to meet the 
requirements of a quicker progress, and what would prove 
to be the limiting feature of this method of execution. 
I am, Sir, yours truly, 
T. Craxtow Fipier. 
Richmond, January 10, 1874. 


STEEL RAILS. 
To rue Epttos ov EnGiIngeRina. 

Str,—As the engineer who (under the consulting engineer 
for the Indian State Railways) and made the tests 
of the steel rails, some of the results of which are published 
in your paper of the 2nd inst., I think it right to correct an 
error in the tabulated particulars. In test No. 1 with falling 
weights you give the total set caused by the successive 
blows as: 

“1.25 in. 1.25 in. 1.25 in. 1.26 in. 1.31 im. 1.31 in. broke.” 

It should have been: 

125in. nil. 125in. nil. 131in. nil. broke. 

The cause is that the rail was furned over between each 
blow in this one test, the object of which was to show the 
number of times the rail would stand bending and straighten- 
ing. Those conversant with the subject would know that the 
results you gave are impossible, and without some explana- 
tion doubt and discredit might be cast on the whole series. 
The remaining tests sufficiently exhibit the variable nature 
of this Bessemer steel. The analyses for carbon show there 
are other equally important things to be attended to in the 
manufacture, and they point to the necessity of alterations 
in the specifications as usually drawn, which although 
strictly worked to, fail in obtaining an uniform and reliable 
quality of steel. 

I am, Sir, your obedient Servant, 
J. Campre.t. Evans. 

[ If a rail is deflected 1.25 in. by a blow, and is then turned 
over and knocked straight by a second blow, the deflection 
caused by that second blow is evidently the same as that 
caused by the first blow, namely, 1.25 in., and not wil as Mr. 
Evans states.—Ep. E. } 
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THE CURIOUS CALCULATION. 
To tHe Eptror or ExGIvgeRino. 

Six,—I really think you are too hard on The Engineer and 
its young men. There is risk that you may crush a real 
genius in the bud. This is illustrated by your article last 
week on The Engineer's calculations about the strains in 
compound engines, where you too hastily assume an im- 
portant arithmetical error. To be sure, as you say, the 
writer is not at ease in the multiplication table, when he 
makes 75 x .75=55.25 instead of 56.25, but genius must not 
be judged by such trifles, and his argument in the main is 
no doubt correet. The results are truly astounding, and quite 
novel, and inaugurate, I venture to think, a new era in me- 
chanical science. The steam enters the high-pressure cylinder 
75 lb. pressure, including the atmospheric pressure of 15 1b. 
Cutting off at three-fourths, the faal pressure is (by the 
The Engineer's calculation) 55.25lb. Of this 201b. are lost 
on the way to the low-pressure cylinder (you seem to think 
this excessive, but it is quite consistent with all I have ever 
read about compound engines in The Engineer, which has 
often shown them to be nasty wasteful things). The initial 
pressure in the big cylinder is not however 66.25—20= 
35.25 lb., but 45.26 lb., and the gain, it appears, is due to the 
vacuum of 101b. You seem inelined to cut the 35 lb. down 
to 30 lb., rather than raise it to 45, on the ground that the 
vacuum is 5 lb. under the assumed atmospheric pressure at 
starting, but you don’t advance any arguments, so I believe 
The Engineer. Now see what follows. Subtract the steam 
altogether, and you will find that with mere atmospheric 
pressure, which is always to be had cheap, on one side of the 
piston, and a bad vacuum, which is not dear, on the other, 
and without any steam at all, you may rely upon a constant 
piston pressure of 25lb. to the inch! Isay “the” piston, 
because this beneficent doctrine is clearly not limited to com- 
pound engines, and I say “ without any steam atall,” because 
some of the power develo by this excellent 25 lb. pressure 
may be used to keep up the 10 Ib. vacuum by artificial means 
—air-pumps and such like. There will still be a handsome 
surplus. dare say The Engineer will give us a drawing 
soon, showing the piston being shoved along by 15 Ib. of air 
on the one side, at the same time that they are sucked for- 
ward by a 101b. vacuum on the other—total 251lb. Some 
of the power given out will be shown keeping the vacuum 
going by a big air-pump; the rest will be making the in- 
ventor’s fortune. 

Surely I need not enlarge on the advantages of this. Think 
of saving the weight of boilers and coals on board ship, to say 
nothing of preventing all waste of fuel everywhere. For The 
Engineer's engine will run itself, and do any amount of work 
besides. And what a locomotive it would make. There would be 
nothing but a cylinder and an air-pump, so giving room for 
ever so many rows of wheels one on top of the other, like the 
engine in the talented drawing published in the same paper a 
little while ago. 

Do give this admirable design fair play. 

Yours, &e., 
IGyORAMUS. 








To tur Eprror or Exetrerrine. 

Stz,—I can hardly hope that a fortnight-old blunder of 
The Engineer will be thought worth discussion, but it seems 
to me you deal too gently, this week, with its article on com- 
pound engines. You too charitably abstain from showing up 
the real error of its calculator. This wiseacre, who enlightens 
the world on compound engi counts the atmospheric 
pressure twice over. He adds 15\b. for it on to the initial 
pate the high-pressure cylinder, and then adds another 

0 lb. to the pressure in the large cylinder on account of the 
vacuum. So the yields him 251b. in all. In 
fact he has discovered perpetual motion without knowing it 





for hie engine, some obvious arrangements being made, will 
go better without steam than with it. 

Of course this fact is implied in your remarks, but it is not 
explicitly stated. Such blundering on the part of s j 
claiming a high position, and affecting to instruct pro- 
fession on « matter of such importance, seems to me too 
scandalous to be passed over with anything less than full 


exposure. 
What next ? 
January 10, 1873. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLessrover, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a large 
attendance on Change at Middlesbrough, and again there 
was an improvement in business. dent that there will 
for many months be a great demand for pig iron, maker 
again quoted 87s. 6d. per ton for No. 3, and in one instance 
at least, an offer of 87s. per ton was actually refused. Asa 
rule buyers cannot get this quality of pig iron for less than 
86s. and 86s. 6d. per ton. This being the state of things, we 
may expect to find that the policy of delay 20 long continued 
by buyers in the hope of prices falling, will now be aban- 
doned, and orders will come rapidly into the market. 


The Finished Iron Trade—There are further signs of 
improvement in the finished iron trade. In various parts of 
the North of England the rail mills are getting to work. 
We have heard that a Cleveland firm has just received a 
large rail order. Itis stated that the North-Eastern Railway 
Company require large renewals, and are in the market for 
rails. In spite of the recent panic in America large quanti- 
ties of iron will be sent to that country this year, and South 
America will certainly send some good rail orders here. There 
is an increasing demand for plates, and prices are better. 


The Coal and Coke Trades.—Very little alteration has 
taken place in the coal and coke trades. The tendency of 
prices is decidedly downward. Agents are more anxious to 
obtain contracts, but buyers hold off, believing that by delay- 
ing they will be able to purchase at a cheaper rate. The 
exceedingly mild weather has lessened the demand, and at 
some pits coal is accumulating. 

The Ironstone Mines.—Throughout Cleveland the iron- 
stone miners are working regularly and are producing large 
quantities of stone. Many of the new mines are opening, 
and thus the output is being i Messrs. Bolckow, 
Vaughan, and Co. have got to ironstone in their sinking at 
North Skelton, Messrs. Stevenson, Jacques, and Co., and 
Messrs. T. Vaughan and Co. will soon be in a ition to 
turn out a great deal of stone at Bousbeck and South Skelton. 


The Iron Trade and the North-Eastern Railway Company. 
—A great many complaints are still made about the North- 
Eastern Railway Company not supplying a sufficient number 
of trucks to meet the i ing requi ts of the iron 
trade of the North of England. The directors have at last 
intimated their intention of visiting Middlesbrough with a 
view to remedying the evil complained of. 


Yours, &c., 
ExpscTays. 














NOTES FROM THE SOUTH-WEST. 
Ross and Monmouth Railway.—This line has been officially 
assed, after completion, by Colonel Rich, the Government 
Eespaten. 

Petroleum at Plymowth—A Board of Trade inspector who 
recently held an inquiry at Plymouth concerning the pro- 
ey of granting permission to erect petroleum stores at 

est Hoe Quarries, has reported to the Board of Trade that 
such stores would be desirable but injurious, and has reeom- 
mended that a prohibi resolution of the Town Council on 
the subject should be upheld. 

Sutton Harbour.—Of 20,0001. worth of Devon and Corn- 
wall shares which the publie of Plymouth were asked to take 
up, in order to show the bond fides of their desire that a 
narrow gauge line should be opened to Sutton Harbour, 
shares to the amount of 15,0007. have already been absorbed. 


Bridge over the Honddu.—At the Brecon quarter-sessions 
tenders were sent in for the erection of an iron bridge over 
the Honddu in place of one which was partly demoliched by 
floods in April last. The court, however, considered that 
9701. was too much to pay, and therefore not one of the 
tenders was accepted. 


Colliery Management.—A mineral agent, under the Ebbw 
Vale Company, was fined on Saturday by the local magis- 
trates for a violation of the colliery rules. On the Ist of 
November a man lost his life at the Cwmsycham Colliery by 
attempting to enter a descending carriage, and the prosecu- 
tion alleged that the defendant was liable because there was 
no night brakesman or hitcher, as required by the special 

The agent denied that he was responsible for the oc- 


rules. 
currence in question, but promised to give any undertaking 
which might be required for the future. 
Falmouth Harbour Improvements.—The Falmouth Har- 
C Ree 


bour mers have resolved to dredge the western 
bank of the harbour at an outlay not exceeding 15,000/. 


The Abernant Tunnel.—The state of this tunnel en 
serious attention of the Great Western Railway au 
rities, inasmuch as the insecure condition of the roof 
en eocgyent ty Se Seen Sen of sundry tons 
of rubbish. engineerin, 
been reconciled to the fact tes the cbstrection will cost mo 
trivial amount of care and labour, as large quantities of stout 
timber and other materiale are being brought tothe spot for 
the purpose of propping mp ant Sete, Oe Fai - 
while the traffic diverted vid Quaker’s Yard. 

The Tin-plate Trade—This trade is in quiet, but 

ane better, A slight advance soteblished recently 

in prices is maintained. 








ee ei 
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Deata.—At Brighton House, Bromley-by-Bow, on the 9th inst., 
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way, Bow, in his 53rd year. 
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We publish with the present number three two-page en- 
gravings, showing respectively views of the Compound 
Engines of the Imperial Russian Frigate “ General 
Admiral,” of an Eight-Coupled Goods Locomotive for the 
Royal Hungarian State Railways, and of the Railway 


Bridge over the River Usk, near Newport. The de- 
scription of the first of these engravings will be Sound 
m page 47, and of the two others on page 61. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
_ Weare glad to find that at the forthcoming meet- 
ing of the Institution of Mechanical Engineers a 
motion will be formally brought before the members 


|| metropolis receives ten times as many 


for the alteration of that rule of the Society by which 
it is at present enacted that three out of the four 
general meetings in each year shall be held at Bir- 
mingham. ‘The modification proposed is simply to 
add the words “or London” after the word “ Bir. 
mingham ;” but slight as this alteration apparently 
is, we regard it as one of vast importance to the In- 
stitution as abody. It has long earnestly de- 
sired by a large and important section of the members 
that the Institution of Mechanical Engineers should 
take some steps to fix itself more y in that 
position with regard to the profession, which un- 
doubtedly belongs to it; and it has been justly 
deemed that one of the first of these steps should 
be to make such arrangements with regard to its 
meetings as would entirely prevent the Society from 
being regarded as having only a local character. 
It was owing to this feeling that arrangements were 
made for the spring meeting of last year to be held 
in London, rte the great success of that meeting— 
the attendance being fully four times that at an 
ordinary Birmingham meeting—showed clearly the 
correctness of the views which had been urged. 
In the face of this fact we can scarcely doubt the 
issue of the motion to be proposed at the ensuing 
meeting. 

It is not to be wondered that a large body of those 
who have the interests of the Institution of Me- 
chanical Engineers sincerely at heart should be dis- 
satisfied at the position it at present holds, for that 

osition is in many respects an anomalous one, 

‘he fact that it includes upon its roll of members 
eam all the leading mechanical engineers in the 
kingdom, that its council is composed of men of high 
standing in their profession, that it has an abundant 
revenue, and that its transactions are. published 
in a style which admits of but the highest praise, 
all contribute to place it facile princeps amongst all 
the societies connected with mechanical engineer- 
ing. But—the fatal but—the Institution has never 
thoroughly risen to the position to which it is so 
justly entitled. It is quite possible that when the 
Institution was first started Birmingham was, from 
its central position, found a convenient place in 
which to hold the meetings of the few members 
who then formed the Society, just as it was pro- 
bably at that time also advisable that a large 
proportion of its papers should be devoted to 
descriptions of particular machines or inventions ; 
but we maintain that now matters are entirely 
changed. The Institution of Mechanical Engineers 
now claims, not a local but a national standing, and 
it is, therefore, only right that, like all the others of 
our chief societies, it should have its head-quarters 
at the metropolis. Although far removed from the 


7| geographical centre of Great Britain, London is the 
| great centre to which all business tends, and we 


venture to say that, in the course of the year, the 
visits from 
members of the Institution of Mechanical Engineers 
as Birmingham, the fact of the quarterly meetings 
being held at the latter place notwithstanding. 

It is, however, not only with the present position 
of the head-quarters of the Institution of Mechanical 
Engineers, but also with respect to the character of 
a large proportion of its papers, and the arrange- 
ments for its meetings, that we have fault to 
find. We are quite ready to admit that almost 
without exception the communications made to the 
Institution are prepared with care, while they also 
are undoubtedly in many instances of great value ; 
but we submit that far too many of them relate to 
subjects of merely personal interest. A certain 

ump, or tool, or lubricator may be very good of its 
Find but we contend that it is too much to expect 
that members should pay a visit to Birmi m 
merely to listen to descriptions of such articles— 
articles with which they are in most cases perfectly 
familiar, either from personal use or from prior 
descriptions published in the technical journals. 
Not that we would by any means entirely exclude 
des¢riptions of tools or machines, or engine details, 
from the papers read before such a society as that of 
which we are speaking. There are many machines 
and tools which, from their extreme ingenuity, or 
from their marking a new stage in manufacturing 
progress, are well worthy of the attention of a scien- 
tific meeting ; but on the other hand there are others 
which are merely brought forward from trade inte- 
rests, and which are in most cases neither better nor 
worse than a dozen other appliances for attaining 
the same end. Papers on such subjects as these 
admit of no discussion, and the re of the Insti- 
tution show that many a weary hour has been de- 
voted to them with most barren results. 








Another fault consists in the long intervals be- 
tween the meetings and in the time at which they 
are held. Under present arrangements, a member 
who wishes to attend the meetings of the Institu- 
tion, must make a special business of the matter, 
and apes ky valuable hours of the day which 
he can probably but ill spare. It is not to be won- 
dered at that under these circumstances the general 
attendance at the ne es ae should be 
80 meagre, amounting, on the average, to 
but three or four per cent, of the total number of 
ct ue hugecenant London, and id the moctings 

i -quarters in i i 
were held in he evening, like those of kindred 
societies, and at reasonably short intervals—eay, to 
commence with, once a fortnight during the winter 
session—a vastly different state of affairs would 
ensue. Besides attracting a number of the members 
resident in the metropolis—and about one-sixth of 
the total number are so resident—the meetings would 
undoubtedly be attended by a far larger proportion 
than at present of those members who are scattered 
over the country, for there is a wide difference be- 
tween devoting business hours on a particular day, 
once in three months, to attendance at a scientific 
meeting, and having a chance of attending such 
meetings in the evening once a fortnight. An in- 
creased frequency in the meetings and a larger 
attendance, would also undoubtedly react on the 
contribution of papers, and by imparting greater 
vitality to the Institution, vastly increase its in- 
fluence. 

The fact is, that the Institution of Mechanical 
Engineers should take broader views, and its papers 
should be written with a higher aim than at present. 
We hold that the duty of such an Institution is te 
do for its members, as a body, things which it is 
impossible for them to do as individ It should 
inquire into doubtful questions, carry out physical 
investigations, and generally to do all that its funds 
will permit towards promoting the advancement of 
that accurate scientific knowledge which is the true 
basis of successful mechanical engineering. How 
much a society can do in this respect, has been demon- 
strated by the deservedly successful Iron and Steel 
Institute, a society which has swept to the winds all 
ideas of exclusiveness, and has, from its establish- 
ment, simply laboured earnestly—and we are glad 
to say with good results—to promote the general 
interests of the great industry in which its members 
are engaged. The example thus set is one in which 
the Institution of Mechanical Engineers would do 
well to follow. Let it, in addition to shifting its 
head-quarters and increasing the number of its 
meetings, imitate its younger, but more energetic 
brother, and appoint from its members com- 
petent committees to investigate and report upon 
questions of general interest to the engineering 
profession, Let it, when nec , vote funds to 
carry out such investigations, and let it, in fact, 
assume more of the position of a tribunal, to which 
its members can appeal for decisive conclusions as 
to important matters regarding which diverse 
opinions are held; let it do these things, we say, 
and we can promise it a position worthy of the 
name it bears and of the influential body of men 
who compose it. 


TELEGRAPHIC PROGRESS IN 1873. 

THE t extent of telegraphy, as adopted for 
all ki of purposes, renders it a most difficult 
matter to present such a view of its recent progress 
as would adequately show the astonishing expansion 
it has undergone. Scarcely 30 years have elapsed 
since Wheatstone and Cooke in this country, and 
Morse in America, gave us areally workable instru- 
ment; so soon, however, as this was achieved, 
electricity became a real necessity of daily life. It 
is now laid on to our houses like water and gas, 
it controls our litical, commercial, and social 
systems ; air, pA and water present few difficul- 
ties to its telegraphic progress, and there is scarcely 
an important district in the whole world which is 
not in instantaneous message-communication with 
every other. 

Before entering into a description of some of the 
most important improvements that have been ac- 
complished at home, a brief review of the results 
that have been obtained cage 1873, as regards 
foreign land and submarine telegraph , may be 
useful. Foremost is the laying of a fourth sub- 
marine cable between this country and the United 
States, which was successfully effected early in July. 


The total length, including ends, was 1876.79 
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knots, or a trifle less than the length of the 1965 
cable, which was 1890 knots. The cable of 1566 
also slightly exceeded it in length. In South 
America, the east coast system from Para, Pernam- 
buco, Bahia to Rio, was completed, the opening of 
telegraphic communication with ~— being cele- 
brated at Rio, before the Emperor of Brazil, on De- 
cember 23. In a short time the electric communi- 
cation will be complete as far as the River Plate, 
and Monte Video, Thus the whole of the American 
Continent, from Canada to the South of Brazil, 
including the West Indian Isles, is practically in 
telegraphic communication with Europe. 

In Africa, owing to the war with the Ashantees, 
British military telegraphy will have a much more 
severe trial than was afforded by the Abys. 
sinian expedition, owing to the peculiar character 
of the country, and many other circumstances not 
generally met with elsewhere. In our Australian 
colonies we learn that internal telegraphy is making 
great progress in Queensland, Western Australia, 
&c., and it has been proposed to lay a cable between 
New Zealand and Australia, with a duplicate line 
between Queensland and India. Among the novel- 


by Mr. Culley, and his able assistant, Mr. Wilmot, 
are of the most complete character. They have in- 
creased the number of stations previously served and 
laid double lines, where single ones existed, in con- 
sequence of the great increase in the traffic that has 
recently taken place. We propose giving a detailed 
description of these hereafter; itmay, therefore, be un- 
necessary to say more here, than that every care has 
been taken to make the new arrangement as perfect as 
science and art are capable of doing. In our last 
two volumes, we published several articles dealing 
with pneumatic telegraphy, showing the most 
effective mode of construction, improvements by 
M. Crespin of Paris, and other particulars. It is 
evident that the system will be found the most 
speedy and economical method of transmission for 
short distances, especially in the metropolis, and it is 
probable that, by further improvements, such as 





have been suggested by Mr. Sabine and M. Crespin, 

| the present limited distance may be advantageously 
extended. 

The management of our home telegraphic system, 

| although occasionally faulty, on the whole affords 

the highest credit on those who are its executive. 


ties in East Asian telegraphy may be noticed a most | The total number of ordinary messages for 1872 
ingenious invention by Mr. 8S. A. Viguier of Shang-| was 14,858,000, showing an excess of 3,098,000 
hai, who has devised a scheme by means of which | over 1871. ‘This was entirely independent of press 
the Chinese will have the chance of sending mes- | messages, and will, probably, when the returns of 


sages in their own language. Perhaps this invention 
may be reckoned as one of the most important of 
the year, for it will cause telegraphy to extend 
throughout the Chinese empire, with its population 
of some three hundred millions, before which even 
that of Europe sinks into insignificance as regards 


number, and the commerce of which is so rapidly | 


increasing. It is more than probable that by the 
end of 1874 nine-tenths of the human race will be 
in telegraphic communication with each other; a 
fact that may mark our era as the most exceptionally 
wonderful in the history of the world. 

In respect to Continental telegraphy, much might 
be said if space permitted, but all that could be ad- 
vanced would be simply a repetition of what has 
been done in the United Kingdom, adapted to 
peculiar conditions. We shall therefore reserve 
our further remarks for home telegraphy. 

The two great features of the year have been the 
partially successful adoption of duplex telegraphy, 
and the extension of the pneumatic system for local 
purposes. It is almost needless to remark that by 
the duplex system it is possible to send messages, 
simultaneously, in opposite directions on the same 
wire. The plan is by no means new, for the 
principles on which we now work, were enunciated 


| 1873 are published, amount to nearly 20,000,000 for 
|the year. The mileage at the end of 1872 was 
| 105,000 miles, worked by 7500 instruments. Both 
lof these will show an increase during 1873, while 
\the staff will number over 10,000 persons. The 
| demands of the newspaper press are very heavy on 
| the telegraph arrangements, but have been admi- 
irably met. Some extraordinary feats have been 
| accomplished on special occasions, as, for example, 
when Mr. Bright addressed his Birmingham con- 
stituents last November. In this case upwards of 
half a million words were transmitted all over the 
kingdom, ready for publication in the various daily 
papers on the next morning, and in time for the 
early post. A special precaution to facilitate such 
work was suggested towards the close of the last 
year. We are given to understand that in future a 
list of forthcoming occasions of special importance 
will, from time to time, be published in the post- 
masters’ edition of the Postal Circular, in any case 
when any great increase of work is likely to occur. 
The postmasters whose offices will be immediately 
concerned, will be warned beforehand to make 
adequate provisions for such emergencies, and thusbe 
prepared to rapidly ngs tom of the work. This will 
affect not only the places in which the work is 





some twenty years ago by Gintl, Wartmann, | required, but also others at which the reception of 
Siemens, Haiske, and others on the Continent ; Mr. | the news for press publication is involved. The local 
Varley in England, and Mr. Joseph B. Stearns, of | authorities have been charged to collect such infor- 
the United States. We cannot afford space to enter | mation, and to submit it to head-quarters for pub- 
into any description of the methods that have been | lication. 
proposed or adopted, which, however, we intend to| It would be wearisome to enter into detailed de- 
do in some future number. We may here state | scriptions, or even to notice individually the variety 
that the American Institute of New York re- | of instruments and batteries that have been brought 
cently awarded Mr. Stearns the ‘‘ Great Medal of | out and employed during the last and two preced- 
Honour” for his duplex method. ‘This honour will|ing years. Practically the single-needle holds its 
be the more appreciated when we add that only two | place, with the Morse instrument under its varied 
other medals of the class have hitherto been | improvements, in this country, and Wheatstone’s 
awarded by that Institute since its foundation, the | automatic instrument is largely employed; while 
principle of selection being that of excluding all in- | the mirror and the syphon-recorder are almost ex- 
ventions and improvements except those of the | clusively employed for submarine purposes, owing 
greatest value, and that have revolutionised preced- | to their extreme delicacy, It is remarkable that, 
ing plans having similar objects. We have already | since the time (1837) when Daniell first brought 
(see ante page 34) drawn attention to Mr. Stearns, | out his constant battery, almost every other form 
who exhibited his system at the recent Post Office | that has been introduced depends on similar prin- 
Library Soirée. ciples, namely, the removal of the hydrogen at the 
It may be briefly stated that at present, so far as| negative plate by oxidation. It is true that the 
the United Kingdom is concerned, duplex telegraphy | negative element and the chemicals employed have 
is on its trial. The adjustment of all conditions | been varied in every kind ; hence Grove's, Bunsen’s, 
necessary for success is more difficult here than in | Cullan’s, Leclanché’s, the sulphate of mercury, bi- 
the United States, owing in part to climatic and | chromate, ar‘ other arrangements. But, despite 
analogous influences. Our postal authorities are, | the great improvements that have been made in our 
however, giving careful attention to the subject,| method of obtaining electro-motive force by che- 
and, as will be seen on reference to page 34, much | mical action, we have not yet succeeded in obtain- 








encouragement exists, although for the last twelve- | ing a really constant battery—that is, one which, }, 


months the work has been one requiring great | while retaining its force for a length of time, shall 
age We are informed by Mr. Culley that they | also retain its first power in an equable manner. 
save attained already great speed by the use of a| There is scarcely any desideratum that the practical 
Wheatstone'’s transmitter combined with a Bains’ electrician would choose to be satisfied, than the pro- 
receiver. It is evident that when the primary diffi- | duction of such a battery. But whatever defects 
culties are surmounted, almost any form of instru- | still exist, it must be confessed that the efforts which 
ment now used may most probably be employed. have been made during recent years have surely, al- 

The pneumatic system of transmitting bundles of | though slowly, afforded many and valuable im- 
messages between stations at short distances is now provements. Possibly a further development of the 


universal in all the leading cities of Europe and the | secondary batteries of Planté and others may give 
United States. 
Otiice, St. Martin’s-le-Grand, that have been effected 


The arrangements in the New Post | much aid in that direction. 
Although the employment of magneto-induced 
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electricity has been somewhat di 


, Owing to 
the failure of the old “ etie Te ih Company” 
some years ago, still we have great encouragement 
in the results that have been attained by Gramme’s 
machine. A lengthened notice of this and similar 
apparatus appeared at page 425 of our last volume, 
to which we must refer our readers. On ew 177 
of the same volume, many interesting forms of 
electro-dynamic apparatus are also described, and 
in the present volume, at page 33, some remarks, 
on the ‘‘ Transformation of Force,” bear directly on 
the production both of currents of quantity and in- 
tensity, whether of magnetic, or, if we may use such 
a term, ‘ chemical” induction. Those who have 
watched the progress of electrical science since 1854, 
cannot fail to have perceived that, where formerly 
direct production by chemical means was the es- 
sential feature, gradually this has given way to the 
inductive view of production of electric force. We 
then fancied we knew the whole history of electro- 
dynamics; we now begin to learn its facts, and our 
theories are consequently on the change. Faraday 
was the first to show our error, for about the year 
we have named, he proved that conduction, insula- 
tion, and induction are simply terms denominating 
the same results under different physical appear- 
ances, so far as our perception can observe them. 

A branch of telegraphy of the highest importance 
is that involved in its application to our railway 
system. The past year has been characterised by a 
number of accidents, fatal and otherwise, which is 
unprecedented. Telegraphy has a twofold aspect 
in regard to railways. Its great employment is in 
aid of the block system, combined with the general 
management of the line ; and, secondly, as a means 
of intercommunication in a train during its journey. 
In its former use much progress has recently been 
made, and it is in course of daily extension. In 
regard to train communication between passengers, 
guards, and drivers, we have to seek much more 
complete and certain methods than have yet been 
adopted. In our observatories, telegraphy is now 
largely adopted, and during last year arrangements 
were made, so that private firms and individuals 
could, at a moderate cost, be put into hourly commu- 
nication with the clock at Greenwich-Observatory. 

The manufacturing department of telegrapby, 
whether in the hands of companies or private indi- 
viduals, as regards raw material, instruments, wire, 
cables, &c., has arrived at high perfection. The 
two apparently opposite qualities of high insulation 
and conductivity, have arrived nearly at the 
standard set down by theory. Mathematical inves- 
tigation, holding a strict watch on practical opera- 
tions, has been the chief cause of such progress. 
But these would be useless bad we not been fur- 
nished with exact means of observation. We may 
add that our testing and analogous electrical appa- 
ratus have arrived at a perfection, only equalled by 
the splendid astronomical instruments to be found 
in our leading observatories. This is shown not 
only in the excellence of the recently submerged 
submarine cables, as regards their insulation, Sut 
also in the accuracy with which we can trace faults 
after their submergence. 

So far, are matters congratulatory in respect to 
telegraphy. On the other hand, the past — 
brings mournful recollections. Sir Richard Glass, 
the pioneer of submarine telegraphy, has passed 
away, as also Sir Francis Ronalds, who at the ripe 
age of 80 had lived to see his first efforts supple- 
mented with such unlooked-for success, But most 
prominent of all was Auguste De la Rive, who died 
about the end of November at Marseilles, on his 
route to the South of France for the benefit of his 
health. He was born at Geneva in 1801, and at 
the early age of 21 occupied there the Chair of 
Natural Philosophy. His first researches were in 
connexion with heat, but eventually he turned his 
attention to electrical science, every branch of which 
he touched and adorned, We may briefly sum up 
his character as a philosopher by calling him the Fara- 
day of the Continent. These two great men, indeed, 
lived in almost brotherly kindness, and none who 
have perused De la Rive's eloquent eulogy on Fara- 
day, at his decease, will easily forget how beauti- 
fully he blended the dignity of the savant with the 
refined feelings of heartfelt affection to our great 
philosopher. Of both the world may be justly proud. 


SEWERAGE OF LIVERPOOL. 

THE question of the general state of sewerage ar- 
rangements in regard to our large towns has been 
for some time a matter of much discussion. There 
can be no doubt that, as a rule, it is very defective, 
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and, taking the metropolis alone, despite the enor- 
mous sums that have been spent during the last ten 
years, the improvement has been but partial. This 
may be much accounted for simply on the ground 
that the area of London is so large, and its con- 
ditions are consequently very variable. We may 
learn, however, from the experience of others, and 
for this purpose we avail ourselves of a report 
recently issued by the Borough and Water Engi- 
neer of Liverpool, in which the mechanical construc- 
tion of the sewers and their ventilation seems to 
have been all but exhaustively treated. In a 
previous issue we have drawn attention to the 
improvements which have been adopted in Liver- 
pool in regard to the water supply.* Mr. Deacon 
arranges the subject of his investigations under 
three heads, viz.: the avoidable and unavoid- 
able causes of impurity of the air in sewers; 
the ventilation of the sewers; and, thirdly, the 
trapping and ventilation of private drains. It 
appears that he entered on the inquiry in face of 
many conflicting opinions, and considering the pecu- 
liar conditions under which Liverpool is placed, 
there can be no matter of surprise that he had many 
difficulties to contend with before he arrived, if 
with the greatest ease, at a satisfactory conclusion. 
He had, however, the preceding reports of Drs. 
Parkes and Sanderson in aid of his inquiries, and in 
this fact there is evidence of the value of a combined 
experience of medical officers and engineers in the 
investigation of sanitary matters. 

In respect to sewers defectively arranged, it ap- 
peared there were but few of,this class in Liverpool ; 
but there is in some cases a serious objection, aris- 
ing from old sewers entering into the main at right 
angles instead of by curves. It is somewhat re- 
markable that in many recent sewage arrangements 
this unwise plan has been adopted. The most Ee 
dent system of sewage has its suggestive example in 
the human body, in which it will be found that the 
whole of the circulating fluid has no unnecessary re- 
sistance afforded to it, simply because all deviating 
angles are met by curves of comparatively long 
radius. Defective arrangement of sewers in this 
respect leads to the deposition of silt, which results 
in occasional, or rather frequent, stoppage of the 
sewers. Another evil occurs; the animal matter 
which, insoluble in water, should have passed off, 
is detained, and consequently, by decomposition, 
gives off gases of the most prejudicial character to 
health, 

It appears that in regard to sewers arranged in 
longitudinal section, serious defects arise in Liver- 
pool, This can be a matter of little surprise 
when the extension of Liverpool in respect to build- 
ing is borne in mind. We have already pointed 
out in ENGINEERING the glaring fault that commonly 
arises from adopting old sewerage arrangements in 
the centre of a town as the main delivery of newly- 
built outskirts. Mr. Deacon in his report, by re- 
marks and plans, points out the evil results which 
have arisen from this error. We trust that the main 
drainage system in the metropolis has avoided 
danger which may thus occur, 

We are glad to notice another point to which Mr. 
Deacon draws attention, and which has already been 
urged in our pages, namely, sewers of defective 
structural condition. He finds that the roughness 
of inverts of sewers, arising from various causes, 
retards the flow of the sewage, and tends to create 
deposits of silt, &c., and the latter evil is conse- 
quently one of increasing recurrence. The lining 
of sewers with Portland cement is recommended, 
but in doing so it must be remembered that in some 
towns, such as Birmingham, &c., the liquids thrown 
into the sewers would soon destroy such cement, 
owing to the presence of free acids (sulphuric, hy- 
drochloric, &e,). Hence, while in the case of Liver- 
pool such objections would be of little importance, 
in other places the plan would be futile. 

In regard to flushing sewers, by abundance of 
water, Mr. Deacon places the question in a two-fold 
aspect. The deposits in the sewers of Liverpool 
scem to arise almost entirely from road detritus, car- 
ried down by heavy rains, and subsequently settling 
in pits, catches, and hollows. But when such extra- 
neous canses are removed, the aspect of the case 
becomes changed. Then abundant flushing would 
be desirable, for the chance of deposit would 
be lessened, simply because the material washed 
down would be of less specific gravity than the 
earthy matter washed into the sewers by rainfall, 
It must be borne in mind, however, that in all cases 


* See p. 483 of the last volume. 





where sewage comes into contact with débris the of 
macadamised roads, a mechanical precipitation of 
sewage impurities takes place. This was satisfac- 
torily proved by experiments at Aberdeen about 
two years ago. Hence, with all respect for the 
logical deductions which Mr. Deacon draws, we 
must suggest a central line of demarcation between 
the chemical and mechanical conditions that may 
exist. He, however, points out a very excellent 
remedy :—‘‘ Across the culvert, and some yards 
from the upper end thereof, a wall, provided with a 
large valve, should be built. The tank thus formed 
should from time to time be filled from the mains 
with water, which being suddenly liberated by the 
valve, will flush the invert in a manner unattainable 
_— constant flow of a very much larger volume.” 
The remainder of subjects dealt with in this section 
of the report, refer almost exclusively to conditions 
peculiar to Liverpool or to other places in which 
the proximity of sea tides exists, 

In the second section, dealing with the Venti- 
lation of Sewers, ae interesting results of ex- 
periments are given. It appears that in Liverpool 
the Archimedean Screw Ventilators are in tial 
use. Experiments were continued for several days 
throughout the 24 hours, but .Mr. Deacon does not 
seem to approve of the system, for in the majorit 
of cases the ventilator was called to deal wi 
volumes of sewer air which it could not materially 
diminish, owing to the junction of branch drains 
with the main sewers. Again, as the motive power 
of the Archimedean Ventilators is the wind, they be- 
come useless in calm weather. The engineer became 
fully convinced of the general uselessness of such ven- 
tilators, and subsequently undertook a series of ex- 

riments to determine the movements of sewer air, 

Je found that in nearly ail cases the current of air in 
sewers was contrary to that of the current of water ; 
that the direction of the current in a house drain, 
when the trap is raised, generally depends upon its 
position with respect to the sewer it joins; if near 
the lower end thereof it is often downwards ; but if 
near the upper end it is almost invariably upwards. 

An important conclusion at which Mr. Deacon 
arrived is, that whatever may be the condition of 
sewers, the death-rate, so far as it is influenced b 
emanations from them, would invariably be reduced 
by opening those sewers freely, by shafts to the 
streets, one thus preventing the passage of sewer 
air into the houses. In support of this opinion we 
may remark that, taking the ordinary tests of the 
presence of ozone in the atmosphere, it is found that 
while in the open street it may be readily detected, 
its entire absence is discovered in the houses on 
either side, It is evident, therefore, that the chances 
of oxidation of sewer gases is greater if they be 
allowed to enter the open street than if permitted 
to enter the house, which they will do despite the 
best trapped drain, no matter what form this may 
take. 3 or the improvement, however, of the venti- 
lation of sewers, Mr. Deacon proposes that existing 
water spouts, chimneys, &c., arising above the roofs 
of houses and factories, should be employed, so as 
to carry off sewage gases into the atmosphere at a 
point of little danger to the inhabitants. How far 
such a plan is practicable in the case of Liverpool 
we are not in a position to judge ; in the metropolis 
it would be impossible, as a rule, 

Under Section IIL, Mr. Deacon refers to the 
Ventilation and Trapping of House Drains. We 
entirely agree with him that all the methods at pre- 
sent adopted to prevent the ingress of gases from 
the main sewers into the house are of little use ; in 
the City of London they are simply valueless, as the 
recurrence of each tide demonstrates. Liverpool, 
being also situated on a tidal river, is similarly 
placed, but with this disadvantage, that the large 
admixture of sea-water with the sewage adds another 
and serious element of danger, owing to the chemical 
decomposition and the production of noxious gases 
which take place. It is suggested that to prevent 
such evils, a system of outside trapping should be 
adopted instead of in the house, and wherever prac- 
ticable to require a break in the continuity of pipes 
from sinks, 5 ory wash-basins, &c., by allowing 
them todischarge into an open trap on the drain, thus 
preventing any nuisance in the house. Mr. Deacon 
is of. opinion that the most important step ever 
taken in connexion with private drainage in Liver- 
poo) is that of the entire removal of all communica- 
tion between the sewers and the uninhabited cellars 
of houses in courts, and cutting off from them the 
water taps, which were continual additions to the 
dampness of the air pervading them. These lower 
compartments were generally foul with refuse 





abounding with organic matter in a state of decom- 


position. 

In conclusion, Mr. Deacon recommends a number 
of improvements that arenot only applicable to Liver- 
pool, but to any other large town. The essential 
points are as f :—The removal of all angles 
and the substitution of curves in the junction of 
sewers with the main ; lining the sewers with Port- 
land cement to prevent rough surfaces ; the general 
adoption of wet traps in gullies, and of street venti- 
lation to sewers, with the use of wu t shafts of 
any kind wherever possible ; the stoppage of the dis- 
charge of hot water into the sewers by manufactories, 
also of steam -from boilers; the use of rain water 
and other pipes carried to the tops of houses for 
sewer ventilation; and, generally, in the case of 
new buildings, to insure all these points to prevent 
injury from sewer emanations, as a rule binding on 
the architects. The whole report is well worthy of 
careful study, and the recommendations it contains 
are fully borne out by the experiments on which 
they were founded, 








PUNCHING COLD IRON,* 
By CoLtemMan SELLERS. 


At the meeting of the Franklin Institute, held 
in December, 1873, two cold punched hexagon 
nuts were exhibited by Messrs. Hoopes and Towns- 
end, bolt, nut, and washer makers of Philadelphia. 
These specimens are worthy of attention from the 
fact that one of them had a hole one quarter of an 
inch in diameter and one inch deep, the other was 
perforated with a hole half an inch in diameter and 
one and a half inches deep. 

These specimens are remarkable when we take 
into consideration the oft-made statement ‘ that 
the maximum thickness of iron that can be punched 
cold is about the diameter of the punch,” as the 
depth of the smallest nut is four diameters of the 
punch, and the largest one three diameters of the 
punch. 

In conversation with Mr. Barton Hoopes, who 
has conducted these experiments, I learn that he has 


Y | since succeeded in punching a half-inch hole through 


an inch and reg ta thickness of wrought 
iron ; the punching which came out of the hole I have 
examined, and it differs in no respect from ordinary 
punchings, but it has been compressed to seven- 
eighths of an inch in length—that is, the punching 
shows an irregular cylinder half-inch in diameter 
and seven-eighths of an inch long. ‘The metal 
forming the punching is not condensed into a smooth 
cylinder, but shows the usual roughness common to 
all iron punchings, while the punched holes are very 
smooth. 

The punch and die hole were the same size, and 
there has evidently been a side flow of the cold 
metal upon the entrance of the punch, and the 
operation may in a measure be considered a piercing 
one, up to a certain depth, and finally the punching 
out of the residuum after it has attained that depth. 

In punching the quarter-inch hole through one- 
inch iron, the punching showed a very smooth sur- 
face, and was only three-cighths of an inch long, 
seemingly very much compressed. 

I have examined the punches used in this curious 
experiment ; they differ in no respect from ordinary 
punches ; they are made of good steel and hardened 
in some peculiar manner unknown to me. 

Bars of iron one inch square, punched with a quar- 
ter-inch punch, show a sensible widening under the 
action of the punch, and a bar of inch and three- 
quarters square iron, punched with a half-inch 
punch, is swelled sidewise to an inch and thirteen-six- 
teenths, showing conclusively that some of the iron 
has been forced sidewise. 

The machines used in driving the punch through 
this great thickness are said to be of unusual strength 
and accuracy of construction, 





* With reference to the experiments described in this 
article, Mr. Coleman Sellers further writes us: “1 should 
state that one of these sample nuts with a j in. hole through 
1} in. iron was to-day planed in half lengthways of the hole. I 
then etched the surfaces with acid to expose the grain. It seems 
as if the point had penetrated } in. without causing much 
side condensation of the metal; after that the compression 
seems to be uniform. The metal punched out shows the 
usual ‘scaly’ appearance of deep iron punchings, or as if one 
part was crushed over the other, the projecting edges being 
full to size and burnished. The holes in the nuts are smooth 
and polished. I cannot help thinking that these are note- 
wwthy examples of cold punching. Mr. Hoopes says that 
he broke en before he made one pierce such a 
depth of metal.’ 
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METALS AT THE VIENNA 
EXHIBITION.—No. ILL. 
LEAD 

Great Britain and her dependencies - although 
their annual production of lead, litharge, white and 
red lead, exceeda 70,000 tons—gave no account 
whatever of her lead-smelting industry, if we ex- 

pta sll ingot of lead in the Indian collection, 
: : was arranged by Professor Oldham, and which 
we had occasion to mention when speaking of th 


SS 


copper and mineral fuel exhibits. In the French 
‘ rtment we found, however, a very interesting 
e tion by Thomas Payen, of Marseilles, who 
i rated an entirely novel metallurgical proc: ss for 
the treatment of lead containing much arsenic and 
a my (the presence of which would to a great 
‘ nt prevent the extraction of its silver), and for 


duction of ft lead. M. Payen calls his 
‘ Natrometallurgy,”’ because the 
purifying agente u ed in it are caustic 


of ? la Lhe impur lead ia melted 














with alkali in large Pattinson pots, as la steam jet 
i inced, when the impurities will rapidly oxidis« 

! to the top, and combine with the caustic soda, 
while lead is only to a small extent oxidised, and 
silver and gold not at all M. Payen made the} 
best use of this simple process when dealing with 
Greek slag lead from Laurion, in Attica, containing 
6.5 per cent. of antimony, 3.0 of arsenic, 0.5 of 
copper, and | to 2 per cent. of iron and sulphur 

In his works at the Prado, near Marscilles, a charg 

of 6 tons is heated in a pot toa dark red heat, or 
about 720 to 900 deg. Fahr., and is four times treated 
with a dose of half a ton of soda, when the molten 
metal is agitated by either dry steam or blast. The 

first slag thus obtained, contains nearly all arsenic, 
iron, and sulphur, the second and third the rest of 
the arsenic, and almost all the antimony, and the 

fourth the rest of the latter and the copper. The} 
whole process lasts about 20 hours, when the purified 
lead i lesilverised by the Parkes zinc process, | 


-onecentrated in 


and the whole amount of silver 


about 4 ewt. of dross or scum. The lead still con- 
tains after this treatment 0.002 to 0.003 per cent. 
of zine, which is removed by melting it together 


with l to 2? per cent. of soda. The slags, which 
contain arsenic and antimony, serve a3 a raw ma- 
terial for the production of arseniate of soda, and of 
metailue antimony 

Messrs. Laveissiére and Son, of Paris, exhibited 
at Vienna very good specimens ofj lead wares, such 
as plates ]] ft. 2 in. by 39 ft. 4in., and sheets for 


sulphuric chambers, 98 ft, 6 in. long and 3 ft. 32 in. 
wide, also lead tubing of various shapes and calibres, 
and a water pipe 9156 ft. long, pressedin one singk 
I 


Spain exhibited numerous samples of lead or 
most of them argentiferous ; the principal exhibitors 
being Amadeo Salazar. of Bailen, the Distrito 
Minero of Madrid, the Potosi mine of Granada, the 
Mining Academy of Madrid, the General Customs 
Direction, the San Juan and Anna Company, of | 
Mazarron, in Murcia, and the E] Traile and Bel 
Union Companies of Carthagena. ‘The greater 
number of lead ores are derived from the neighbour- 
vod of Carthagena, Almeria, Granada, Linares, 
Badajoz, Bailen, and Zamora. In Portugal we found 
1 few samples of argentiferons lead ore shown by 
José Maria d’Almeida of Beja, the Vicomte de 
Freixo, of Porto, and the Lusitanian Mining Com- 
pany, of Albergaria a Velha, Italy was very well re- 
presented through numerous specimens. Dominico 
Santello exhibited samples of dreased and washed 
lena from Vinadio, near Cuneo, Chevaliers Bianchi 
i Franchetti silver lead ore from Callizano near 








{ », and Messrs solla and Locatelli similar ores 
from Brusimy iano, near Como. (Galena, silver lead 
pig lead, and silver were very ably represented by M. 
Bianchard, Director of the Secieta del Bottino, at 
ma, Lueca, the best samples, however, 
from the island of Sardinia. From this island | 
we found ores exhibited from the mines Gennaman 
iJ rt y the Gennaman Mining Company, 
‘ und emelting products by the company of | 
Montesanto at Iglesias, ores from the Montefidano 
mines, from those of Monteponi, the Company 
des Bovs Amis, Messrs. Henfrey, Etchats and | 


Company, the Gonnessa Mining Company, the] 


italian Spanish Mining Company, and others; 
all from Iglesias, near Cagliari. 

Sweden showed some ve ry good samples of rich 
silver lead ore from the celebrated mines of Sala 
and Norway, the same from the Jarlsberg mines, 
near Drammen, by the Jarlsberg Mining Company. 


jing process. ‘The metalliferous beds of this district 


| Gertrudsegen, near Much. ‘The annual produce is 





At both localities the ore is broken from beds or 


lodes in the silurian limestone. In the Belgian de-| Nassau, have smelted the mineral of their mines 
partment, the Bleyberg-s-Montzen Company illus- | Mercur and Bergmannstrost since 1749, and, in 
trated the smelting and refining processes of ae | 2078, they raised 11,500 tons of dressed ores, 
works at Montzen, near Liége by a good collection | partly calamine ore, blende, copper ore, and iron 
of samples of raw and dressed ores, smelting pro- | ore, partly silver lead ore. The former are sold, 
duets and double refined lead, which is guaranteed | the latter smelted at the works by being roasted 
to contain not more than 6.00488 per cent. of |in double calciners, and reduced in Raschette blast 
foreign substance, that is, to be almost chemically | farnaces, when the lead is desilvered by the Parkes 
pure | process. The annual production was 1800 tons of 
We now come to the German Empire, which with | lead, 1700 tons of litharge, and 6100 1b. of silver. 
regard to the production of lead occupies a high place, | The works give to 1500 men employment. The re- 
its annual quantity being nearly 70,000 tons of lead | mainder of the exhibits relating to lead we must leave 
and litharge, while during late years it has been | to be dealt with in our next article. 
rapidly increasing. We shall begin our review a 
with the Rhe nish provinces, in the department he- rRADES UNION CC INGRESS AT 
longing to which we found very fine specimens of SHEFFIELD. 
galena in large cubes, carbonate of lead and copper Suaryrietp, Wednesdav. 
pyrites exhibited by the New Hope lead mine of | Tue sixth great annual Congress of the Trades Unions 
Bleialf, near Prim, which was worked by the | of the United Kingdom began its sittings in the Temperance 
Romans, and which at present produces annually 2500 | Hall, Sheffield, at noon on Monday. The delegates com. 
tons of galena, a quantity which will be considerably | menced dropping in shortly before mid-day, and within a 
increased when the new 400 horse power Woolf | few minutes of the appointed time there was a very fair at- 
pumping engine is set to work. The lodes of this | temdance, which quickly became larger. The first part of 
mine intersect the lower Devonian strata. the post-meridian hour was devoted by the Credentials Com- 
We noticed next the Mechernich Mining Com- | Mittee toits usual duties, during which time the bulk of the 
any of the Meinverzhagen Bleiberg, which pro- delegates were doing nothing ; albeit, as Mr. George Howell 
Py: 0 1% . e . i mong the secretary) explained, the time was by no means being 
duced in 1872 I 100 tons of pure galena, _— 14,750 wasted. Many of the principal trades union leaders from 
tons of argentiferous smelting ore. The mines are | all parts of the country put in appearance in good time, 
partly Roman, and have been extensively worked | among them being Mr. George Howell, secretary to the 
since 1629; they have reached their present Parliamentary Committee of the unions ; Mr. Alexander 
M‘Donald, president of the Committee ; Mr, D. Guile, vice- 
president ; Mr. George Potter, London; Mr. Thomas Halli- 
day, President of the Miners’ Association; Mr. Banks, 
President of the Spinners’ Society; Mr. George Odger; 


prosperity since their consolidation in ]857. The | 
ore deposits are here rather of an exceptional kind ; 
two series of strata belonging to the new red sand- 
stone, one 62 ft. thick, the other 89 ft. 3 in., are all 1en ; oe 
over spotted with small nodules of lead ore, which | Mr. Shipton ; Mr. Halford, Railway Employés’ Society ; 
fi - ” 2s Abate | Mr. Bod, Glasgow; Mr. W. Brown, North Staffordshire ; 
ure called ‘“‘knotten,” of », in. to 4 in, diameter, - ; - ; 
z 35 ‘. 1. Mr. Shorrocks and W. H. Wood, Manchester, with many 

The sandstone contains only from 0.15 to 1.5 per : ade , 

. —~ : others. Mr. Joseph Arch was expected, but did not arrive, 
ent. of lead with 0.027 per cent. of silver, but it 
is so friable that it is easily crushed to fine sand, 
when the more coherent nodules are simply sifted 
yut and then purified by a regular mechanical wash- 


Prizes ror Essays on Trapes Unions, 

Mr. M‘Donald, in assuming the chair, which he did amid 
some applause, said his cecupancy of it would be purely 
formal. As soon as they had elected their own president he 
; should vacate. Before doing so, however, he must ask to 
extend over a belt along the Devonian rocks over Six | he allowed to express his great satisfaction at seeing so 
miles long, and contain an enormous quantity of | many old faces again present. He had further to announce 
metal, In these mines boring machinery and under- | that he will, in order to promulgate a more thorough know- 
ground locomotives are largely employed, and | ledge of the real objects, uses, and moral benefits of trades 
1000 cubic metres (35,316 cubic feet) of ore ground | unions, give a prize of 30/. (being part of the present 
have to be shifted in every watch of 10 hours, The | made to him last year) for the best essay on the subject. 


. . " | . . ‘ 
dressed lead ores are roasted in a calciner, 78 ft. | He then referred to sundry matters in connexion with 
9 in. long, and smelted in blast furnaces for silver- | 


| unions, concluding by insisting upon the necessity for 

lead and regulus. ‘The silver is extracted by the | vom ont ag yo “The, oem = 1s 
. . . ‘ ate: yrese se > . ‘ 

Parkes zinc desilverising process, and the lead re. | “UC? @xisted at present. y Ber vonage Be Berra 
: , , : | cheered by the delegates. Mr. Stephens, of Stalybridge, 
fined with steam. The mines give employment | , : 
7 4 a slej . - 99 . 
to 2700, and the smelting works to 228 workmen. | on the subject. 


offered to give 5/. as a second prize for the next best essay 

Phe Stolberg Lead Mining and Smelting Com- Socreries REPResEwtep. 
pany, of Aachen, has its works near Aachen and in| By this time the attendance was very large, and the re- 
Westphalia. They produce lead, zinc, silver, and |port of the Credentials Committee was read by Mr. 
Iron pyrites, and give employment to 3500 men. | M‘Donald and Mr. Guile. The list was a remarkably long 


The Rhenish works at Stolberg are supplied with | one, the total number of constituents represented being 


lead ore from lodes which occur on the borders | about a million. The following are some of the principal 
between the upper Devonian rocks and the mountain | s¢cieties: Amalgamated Society of Engineers, 42,600; the 
limestone, the principal mines being Diepeulinchen | Amalgamated Association of Iron and Steelworkers, 35,000 
and Gliicksburg, while the mines of Dornberg and | members ; the Amalgamated Association of Miners, 195,000 ; 
sastenberg, near Ramsbeck, supply the Westphalian Leadon Trades Council, 10,758; Miners Rational Asto- 
cane - ‘ J é é _| ciation, 130,000; Amalgamated Co-operative Cotton- 
work s. ‘Lhe total production of the company is spinners of Lancashire, 11,900; Ironfounders of England, 
13,000 tons of lead, and 13,600 Ib. of silver. ‘The | freland and Wales, 11,748; Amalgamated Tailors’ Society 
lead ore is roasted in 20 ealciners, reduced in 12 blast | of Great Britain, 12,000 ; Leicester Trades’ Couneil, 4500; 
furnaces, and the lead obtained desilverised both by | Framework Knitters’ Council of Nottingham, Derby, and 
the Pattinson and the Parkes processes. | Leicester, 4500; Edinburgh United Trades’ Council, 10,000 ; 
The Rhenish-Nassau Mining Company, of Stol- | Birmingham Trades’ Council, 10,000 ; Amalgamated Society 
berg, exhibited at Vienna lead ores in the raw and/|of Railway Servants, about 25,900; United Kingdom 


dressed state, and pig lead and silver from its works | Coachmakers, 6800; Sheffield Trades’ Council, 4000 ; 
Nottingham Trades’ Council, 5000; Liverpool Trades’ 


at Stolberg and Holzappel, in Nassau. The former . . ; .. 
were. in 1872, supplied with 7000 tons of ore from ‘ ssi ped a ~ oe hep a err Boiler- 
the company's mines near Stolberg and Bensberg, mies: he —" oa “4s rat oe) - — - and, me od, Bir- 
which yielded 4850 tons of lead, and the latter works | 95 Bo uk, Stata dahire Minne Acne ons, 
. 22,000; North Staffordshire Miners’ Association, 8700; 
received from the lodes at Holzappel and Obernhof, Manchester Amalgamated Carpenters and Joiners, 12,000 ; 
7200 tons of dressed lead cre, from which were | Kent Agricultural Labourers’ Union, 9900; the Glasgow 
extracted 1200 tons of lead, and 2400 Ib. of silver, | Trades’ Council, 140,000; East Lancashire Power Leom 
by the Pattinson process. The company employs | Weavers, 20,000; Lancashire, Cheshire, and Factory Acts 
about 1200 miners and smelters. Herbst and Co., | Reform Association, 236,000 (including men, women, and 
f Call, in the Eifel Mountains, showed lead from | children); and Swansea Tinplate- makers, 4000. 
their works at Schliessemaar, where they smelt ore On the conclusion of this report, the chairman read a 
from the mines Munsterfeld, near Stolberg, and | letter which had ceen received from Mr. Sharman, the 
, secretary of the lovat branch ef the United Kingdom Al- 
about 600 tons of pig lead; the silver is extracted liance, abe the members of the Congress to a soirée at 
by means of zinc, and the lead refined with chlorides, | *®*,‘ utes’ Hall in the evening. : 
On the right aoall of the Rhine we find lead en A brief discussion, but whic bh caused considerable amuse- 
: oars ge ’ ~. . | ment, ensued upon the advisability or otherwise of accept- 
produced in the Siegen district, together with iron ing this, a delegate being afraid that the acceptance of it 
ores, by the Wissen Mining Company, and by the | might lead to the inference that the Congress allied itself to 
Cologne Miisen Company, the latter raising about | or supported the principles of the Alliance. The President, 
1600 tons of galena and fahlerz, which are smelted | however, said, that although no one would more-endeavour 
at the works of Lohe, near Siegen, and yield | tosupport the independence of the members individually, or of 
about 400 tons of lead and litharge, and 1500 Ib. | the Congress than himself, he did not see that the invitation 
of silver, besides some copper. The Ems Lead | should be declined ; any member might therefore go on his 


and Silver Works at Pfingstwiese, near Ems, in‘ °oW2 individual responsibility if he thought fit. The various 
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officers of the Congress were then elected, Mr. William 
Rolley, Sheffield, being appointed President. 


ParviAMentarny Commrrrer’s Report. 

Mr. George Howell, secretary, read the very long report 
of the Parliamentary Committee. This document stated 
growth of trades unions during the year had been 
ver unparalleled, both as to fands and numbers of 
bers. A reference was also made to the various acts 
to the relations between labour and capital, par- 
lar reference being made to the Criminal Law Amend- 

t Act, and the Federation of the employers. 
Federation of employers is, as was expected would be 


shat the 
at the 


referred to at great length, concluding with these 

With regard to the Federation, your Committee 
icipate any very disastrous results. They believe 
an increase of power will come an increase of 


bility, and that the proceedings of the Council 

cessarily be published by the press. We have never 

i warfare in any sense, and we hope that peaceable 

nts will be brought about through friendly inter- 

ution between the Federation and your Com- 

The Parliamentary programme for 1874 contains 

well-known points for which the unions contend. 

The report of the financial committee showed a balance of 

t 150/. in hand. 

Tuesday the President elect, Mr. W. Rolley, delivered 

vidress to the Congress, in which he urged them to 

union and higher efforts, and declared that their 
should ever be ** Onward.” 

Mr. Mundella, M.P., who, together with Mr. Frederick 

Harrison, Mr. Henry Crompton, Mr. Applegarth, Professor 

Smith, and others, was present, made some re- 

letailing the efforts which he and other M.P.’s had 

i rder to get a Bill repealing the Criminal Law 

\ iment Act through the Houses of Parliament. He 

i them, if the Government would not take up the 

it introduced on the very first night of the 


(,oladwin 


Bill, to have 


Session, and have it pushed on to a division by private 
ers. A lengthy discussion followed on this question, 
Act being, of course, universally condemned. Mr. 


Henry Crompton read the report he had prepared in reply 

Memorial” of the National Federation of Em- 

He reviewed in detail all the statements so made, 

sed the facts put forward, and concluded, after dwelling 

provisions and clauses of the Criminal Law Amend- 

t Act and Conspiracy Laws, with remarks to the effect 

e Federation can have no prejudicial effect upon the 

" f the unions; that it is too feeble, too one-sided, too 

rant of the principles and practice of the Criminal Law, 

and that it is a total failure of that which the employers 

it omplish. ‘ Already,” he said, “they have 

modify their views, and they will find, as they exa- 

e questions and our conclusions, that the justice 

utter is wholly on our side. We have fought a 

gainst misrepresentation and abuse, but have now 

4 stage when we may congratulate ourselves on 

we see before us, and the triumph of as just a 

as ever made by a people to its rulers.” An inte- 

letter from the secretaries of the “ Ligue Universelle 

Corporati Geneva, was then read. It 

lan invitation to the Congress to join in a grand 

nal Federation, or combination of workmen, and 

it a delegate would be sent to the Sheffield Con- 

rhe Congress, however, decided that it would not 

join in any International Federation until the 

f Federation in this coantry had been decided 

but at the same time they would cultivate friendly 
n with Continental unionists. 


na Ouvriers.”’ 


NOTES FROM SOUTH YORKSHIRE. 
SHerrreLp, Wednesday. 

Reduction of Ironworkers’ Wages.—The whole of the men 

ed in the various iron departments of Messrs. John 

brown and Co.’s and Messrs. Charles Cammell and Co.’s 

rks, Sheffield, have resumed work after the holidays at a 

iction in wages of 74 per cent.—in accordance with the 

alteration in the sliding-scale arrangement of the 
and and Staffordshire districts. 






Various Engineering Matters.—The clearing of the Dar- 
{ Main Colliery, which caught fire in 1872, is being pro- 
led with, and has now gone so far that a good deal of 
1! is being got, a large fan providing the necessary ventila- 
n. At many of the South Yorkshire collieries and works 
ate” wires are being laid in for telegraphic purposes. 
n the Oaks, Stafford, Gawber, and Willow Bank collieries 
res are laid to the Barnsley Post Uffice; and from the 
n and Elsecar Iron Works to Hoyland Post Office; 
which, the Denaby Main Pit has a wire direct to the 
ro Post Office, 


, 
Mexk 


The Whittington Silkstone Colliery Com any (Limited), 
ear Chesterfield —This company is stated to be formed 
for the acquisition and working of the Whittington or Foxley 
aks Colliery, situate at Whittington, between Sheffield and 
sterfield. The coal is in several seams, and there are 
tings to the line of the Midland Railway. It is believed 
‘hat the Kilburn coal underlies the present workings. There 
a bed of clay on the estate from which bricks are now 
irg made. There are also 47 coke ovens, offices, workshops, 
anc the usual plant. The present output is at the rate of 
90,009 tons per annum, but can be enlarged. The com- 
pany has a capital of 100,000/. in 5000 201. shares. The 
(irectors are all well-known business men, Mr. W. D. Holford 
eing managing director. 


Water Supply of Rotherham.—The surveyor of the Rother- 
ham Water Works, in reporting u a ae gm extension 
of the mains for the supply of Eastwood Vale, Thorpe 
Scholes, and Droppin Well: thus details the pi &e., 
needed. For Eastwood Vale, a 6 in. main along Frederick. 
street, commencing at the rising main in Howard-street to 
St. Ann’s-road, and thence a5 in. main along Fitzwilliam- 
road. This would also supply Effingham-street, New Rother- 
ham, and Frederick-street with rider mains for Eastwood 
Vale. This scheme requires 524 yards of 6 in. pipes, 435 
yards of 5 in., 569 yards of 4 in., and 641 yards of 3 in. pipes, 
with one 6 in in. sluice cock, three 4 in. sluice cocks, one 3 in. 
sluice cock, one 2 in. sluice cock, and 15 fire hydrants. The 
scheme for supplying Dropping Well would comprise a 
covered reservoir t> hold 500,000 gallons of water in a field 
near Red House, with 5066 yards of 12 in. mains from the 
pumping station to this covered reservoir, from the reservoir 
to Scholes part 9 in. and part 6 in. mains, with the necessary 
rider mains, cocks, &c. From the reservoir to Thorpe Fey 
8 in. and part 6 in. mains. For Kimberworth supply a 5 in. 
main along Bradgate-lane to the 12 in. main in Bradgate. 
The estimated cost of this scheme would be about 14,5121. 
It also contemplated to consider the question of extending 
the mains for the supply of Blackburn. 

NOTES FROM THE NORTH, 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market con- 
tinued very strong all last week, an extensive business being 
transacted at from 108s. 6d. to 107s., closing on Friday at 
108s. 3d. On Monday the opening price was 108s., and it 
receded to 107s., an yestentiag an extensive business was 
from 106s. 6d. to 106s., closing in the afternoon with sellers 
at 106s. 3d., and buyers at 106s. The market was flat this 
forenoon, and business was done at 106s. a month fixed, to 
105s. cash, closing sellers at the latter, buyers 104s. 9d. In 
the afternoon the market was stronger, and business was 
done at 105s. to 1068. cash, buyers at the best at the close, 
sellers 106s. 14d. The undernoted prices for makers’ iron 
show some slight reductions, it being now evident the bond 
fide demand searcely warranted the great buoyancy of the 


‘market last week. 


No.1. No.3. 
a da 6 a 
G.m.b, at Glasgow ens eco nn 107 6 105 6 


Gartsherrie ,, ose vom 1140 107 6 
Coltness 9 one ovo ooo 1176 1090 
Summerlee_,, ose can ose 1126 1070 
Carnbroe * eve ooo ine 1110 1070 
Monkland a oes ods ane 108 0 106 0 
Clyde = san e- ae 108 6 1060 
Govan, at Broomiclaw ow we 108 0 1060 
Langloan,at Glasgow ... - we 115 0 107.6 
Calder, at Port Dundas ooo oe 112 6 107 6 
Glengarnock, at Ardrossan. .... eee 112 0 1076 
Eglinton oe ose 107 6 1050 


Dalmellington * eee ose 108 0 106 0 
Carron, at Grangemouth, selected - 112 6 
Shotts, at Leith ... on ve ove 112 6 
Kinnell, at Bo'ness : ove i 107 6 
(The above all deliverable alongside.) 
Bar iron ... ove ove oe oan 131. 
Nail rods ... oes oe na oes 131. 
Last week’s shipments amounted to 6458 tons, as against 
11,088 tons in the corresponding week of last year. A large 
quantity of iron has lately been ordered into store. 


108 6 
108 6 


the chair—when Mr. Alexander Leslie, C.E., read a paper 
on “ Water Physically and Chemically Considered.” In the 
course of his paper, Mr. Leslie deseribed the ordinary con- 
stituents of water, and referring to the existence of im- 


most extracrdinary instances of a river purifying itself by 
filtration through a sandy bed. He then went on to describe 


the same time exhibited several specimens showing the 


of a minute quantity of peat. This effect of the 
peat, he thought, explained why the St. Mary Loch water 
searcely acted upon lead, while the Loch Katrine water, 
on the other band, had a powerful effect upon the mineral. 
At the conclusion of the paper, a vote of thanks was unani- 
mously passed to Mr. Leslie. 


Institution of Engineers’ and Shipbuilders—Graduates’ 
Section.—A very considerable addition has lately been made 
to the meer om! | 
builders by the formation of a graduates’ section. This 
and, in addition, the majority of the members of the Fairfield 
Association and the Association of Engineers, both of which 
have now ceased to have any separate existence. The affilia- 
tion with the Institution of Engineers has been affected on 
very favourable terms, and the Institution itself will be 
greatly benefited, inasmuch as this section will form an ex- 
cellent feeder. The first or inaugural means of the section 
was held last night, when the president, Mr. James Gilchrist, 
delivered the opening address, in the course of which he 
prominently noticed the progress made during the last few 
years in the various branches of civil and mechanical engi- 
neering, including the construction of tramways, locomotive 
engines, traction engines, fire engines, hydraulic engines, 
boring, tunnelling, and ager pean Pan oe dredging ma- 
chinery, the development of the shipbuilding trade on the 
Clyde during the last fifty years, the progress made in 
various kinds of jand machinery, and es ow Aang te ee 
ordina gress in marine ineering during t en 
years. "ahs eddvess was sooet entinaslostionlt received, and 
there is every probability that the meetings of this section will 








prove to be of much value to the members. 


The New Wet Dock at Leith.—A private meeting of the 
Leith Harbour and Dock Commissioners was in the 
Custom House buildings yesterday, when the various esti- 
mates for the construction of the new wet dock at Leith were 
| under consideration. Three of these were favourably con- 
sidered by the Commissioners, who remitted them to the dock 
| engineers to bring up a report to-day, when it was intended 
| that a definite choice would be made. There were eight 
ues under consideration, ranging from 221,000/. to 
0002. 


Casting the First Pipes for the Dundee Water Contracts.— 
Bailie Robertson, the Convener of the Works Committee of 
the Dundee Water Commissioners, has arranged that the first 
pipes for conveying the water from Lintrathen to Dundee 
shall be cast at t! cenix Iron Works, Glasgow, to-morrow, 
when it is expected that the commencement of this great 
engineering undertaking will be accompanied with some 
ceremonial celebration. It may be mentioned that the Bailie 
Robertson referred to above, is a member of the firm of. 
Robertson and Orchar, the well-known engineers of Dundee. 
He is a gentleman of great energy and public spirit, and is 
much esteemed by his fellow-townsman, 

Brechin New Water Works.—On Monday at noon, the 
first turf of the Mooran Water Works, for the supplying of 
Brechin with water, was cut by Provost Guthrie, amid much 
enthusiasm. 


Proposed Harbour Extension at Kirkealdy.—A meeting 
of the Kirkealdy Harbour Commission was held yesterday, 
when an animated discussion took place on the proposed ex- 
tension of the harbour. The Provost did not think the har- 
bour would be what it ought to be until the piers were run 
out 600 ft. into the sea, and he calculated that they 
could not be done under an expenditure of 60,0007. Such an 
extension might nevertheless be carried out under a Provisional 
Order. A committee was appointed to consider if accommo- 
dation could be pe for the bringing in of large steamers to 
be repaired and fitted out, and also how far the engineers of 
4 ie would be disposed to assist in raising the necessary 

unds. 


Irvine Harbour Extensions.—The Irvine Harbour Trustees 
have just granted to Messrs. William Henderson and Co., the 
roprietors of an immense new chemical works near Irvine 

arbour, the right to construct a wharf 210 ft. in length, 
or more, which is to form a continuation of the present 
extension. The length of the lease isto be 25 years, and 
the plans and specifications are to be “subject to the ap- 
proval of the Harbour Trust and the Board of Trade. A 
proposal to cut the River Irvine into the Garnock is under 
consideration just now, the object being to avoid the 
floods and consequent destruction of shipping which oc- 
casionally take place. Some years ago there was a 
survey made and estimates given by Mr. Leslie, C.E., 
Edinburgh, and subsequently another survey by Mr. Storry, 
Glasgow, engineer to the Trustees. A committee has now 
been appointed to inquire into the whole matter, and examine 
into the plans and estimates formerly made. 


Messrs. D. and W. Henderson and Co.—The works that 
were owned by the late firm of Tod and Macgregor, —— 
the Meadowside Shipbuilding Yard, the graving docks, an 
Clyde Foundry, have now been fully taken ssion of by 
Messrs. D. and W. Hender:on and Co., an offshoot of Messrs. 
Henderson Brothers, the owners of the Anchor Line of 
steamers. In the large dock there is a vessel of that line, the 
Europa, being lengthened by the addition of 49 ft. amidshipe, 








purities, cited the river Don, in Yorkshire, as one of the | 


the effect of the presence of certain salts in water, and at | 
action of lead on soft water, and the remarkable preserva- | 


tion against lead oxidation which is caused by the presence | 
resence of | 


ip of the Institution of Engineers and Ship- | 


embraces the graduates formerly elected into the Institution, | 


and there is a very large new vessel on the stocke for the same 


Edinburgh and Leith Engineers’ Society.—A meeting of | line. The new firm, whose intention is to build ships for 
this society was held last week—Mr. R. C. Reed, C.E., in | other owners, have just secured a contract to build a large 


steamer for Messrs. William Sloan and Co.’s Clyde and Bristol 
line of traders. 


| Qvgenstanp TeLeorarmy.—A reduction has been made in 
the charges imposed for the transmission of telegrams over 
the telegraph lines in Queensland. The new scale for messages 
sent from any station to any station within the colony has 
been fixed at Is. for the first ten words and one penny for 
every additional word. 

Tue Sr. Goruarp Tunnet.—At the close of October the 
St. Gothard Tunnel had been pierced to the extent of 3070 ft. 
On the 19th of November it was officially computed that five- 
| eighths of a mile had been bored. On the Goeschenen side 
| the perforators have traversed itie gneiss, glandular 
| gneiss, and mica schist gneiss. The maximum number of 
| workpeople employed upon the tunnel during October was 


} 1217, 
| 





| Progress op Kvrracues.—When the Indus Valley Rail- 
| way is completed there can be little doubt that Kurrachee will 
become the entrepét of a very large commerce, a commerce 
second only to that of Bombay. The British India Steam 
Navigetion Company has already commenced running a 
monthly line of steamers from the Persian Gulf and Kurra- 
chee, through the Suez Canal, to London, and these ships 
have found full cargoes. The oniy thing Kurrachee still 
suffers from is want of water, and water works are to be 
taken in hand shortly. 





MM. Carn anv Co.—The French mechanical ae 
| know as Cailand Co. executed work in ite financial year - 
| ing September 30th, 1873, to the extent of 800,000/. Since 
| October the company has received orders to the amount of 
| 280,0001.—a total somewhat below that attained for the cor- 
| respondin = of 1872. The profit realised by the com- 
| pany in 1874 -3 at ite works at —— Brussels, Douai, Denain, 

and Valenciennes amounted to 116,036/. This balance of 
| profit, after making all the deductions je oe ps by the 
| statutes, admitted of the distribution of a dividend of 5/. 8. 

per share for the year. Of this dividend 1/. per share was 
paid January 2nd, and the balance will be “touched” July 1, 
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SCREW-CUTTING 


AND 


NUT-TAPPING 


MACHINE. 


CONSTRUCTED BY MESSRS. NESTLER AND BREITFIELD, ENGINEERS, ERLA, SAXONY. 


(For Description, see opposite Page.) 






























































Lospoy IntraxationaL Exntsttros, 1874.—The fourth 
meeting of the sub-committee for Architecture, Building 
Contrivances, and Materials was held this day at Gore 
Lodge. There were present Messrs. Geor, Godwin, John 
Bird, John Elger, John Grant, D. Kirkaldy, T. Roger 
Smith, and Colonel Wray, R.E. A memorandum by Mr. 
Kirkaldy on experiments on building materials was taken 
into consideration. Proposed by Mr. Godwin, seconded 
by Mr. Roger Smith, and carried: 1. That this committee 
consider it desirable that steps should be taken to obtain 
the means of carrying out the scheme of experiments sub- 
mitted by Mr. Kirkaldy, or such portions of it as may be 
found attainable at a cost not exceeding 500/.; 2. That it 
be suggested to the commissioners to apply to the Royal 


| Adams, the goods manager of the line, to place the engines | 
is was done, and © 
| contemplated for some time to come in any of the depart- 























Institute of British Architects, the Institution of Civil En- 
goon, and the Society of Arts, to learn if these bodies are 
isposed to assist with funds the object in view. 





Tue Lats Mr. Jous Scorr.—It is with much regret we 
record the sudden death of Mr. John Scott, the principal fore- 
man of the North-London Railway Works, at Bow. Mr. 
Seott was at Poplar in 1851, when the hydraulic machinery 
was being erected there, and his ability attracting the at 
tention of Sir W. G. Armstrong, he asked Mr. John H. 


and machinery under Mr. Seott’s charge. 
eventually he became foreman in 1858, and afterwards took 


sonally, Mr. Seott was guts respected by both his pria- 
cipals and those under him, and his funeral, which took place 
last Tuesday, was attended by all the principal officials of 
the North m Railway, besides many representatives 
from other lines having their termini in the metropolis, and 
a very large number of personal friends. 


Tas Usirep States Navy.—The settlement of recent 
difficulties between the United States and Spain has not ma- 
terially decreased the activity prevailing in the Brooklyn 
Navy Yard. Nightwork has certainly stopped, but 

no 


no labourers have been discharged, and uction is 


the position at the Bow Works which he so ably filled. Per- | ments. 
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We illustrate, above, a form of high-pressure marine 
boiler, which is now being introduced by the patentees, 
Messrs. Pollit and Wigzell, of the Bank Foundry, Sowerby 
Bridge. The construction of this boiler is very simple, and 
will readily be understood from our engravings. 

It consists, as will be seen, of a series of sections, 
each section being composed of feur cylindrical vessels 
of very moderate diameter, placed one above the other, 
and connected by two large waterways. The lowest 
vessel of each section is a plain cylinder with a manhole 
at one end, while the two above it are traversed by tubes 
from end to end, and the top cylinder is made longer 
than the others, and has one end bevelled, as shown. The 
firegrates are arranged below the lowest cylinders, and the 
hot gases pass upwards past the inner ends of the latter, 
and then traverse the tubes of the second and third cylinders 
to an external smokebox. The manner in which two series 
of the sections above described are placed back to back, so 
as toform a complete pair of boilers fired from each side, 
will be at once understood from the tranverse section. The 
boiler is a simple one to make, and the tubes which traverse 
some of the cylinders can, if desired, be screwed into the tube 
plates to insure tightness. 


the boiler to block up the spaces between the intermediate 
cylinders at one end, or otherwise the gases would pass 
through these spaces in preference to traversing the tubes. 
We hope on a future occasion te give particulars of the 
results obtained with this boiler in practice. 








SCREW-CUTTING MACHINE. 

A nvr and screw-cutting machine of unusual construc- 
tion, and of which we publish engravings on the opposite 
page, was exhibited at Vienna by Messrs. Nestler and 
Breitfeld, of Erla, near Schwarzenberg, Saxony. This 
machine, which is, as shown in our illustrations, of the 


vertical type, allows four screws or nuts to be cut at | 


the same time, and is now being built by the manu- 
facturers in two sizes; it is said to work exceedingly 
well, and, although it does the work of four machines 
combined, requires less space than one screw-cutting 
machine of the ordinary type. The machine consists, 
as will be seen from the general view, of three parts, 
the driving gear, the fixed underframe, and the movable 
‘op frame. The driving gear is of the ordinary class usually 
adopted for lathes, and transfers its motion by means of 
two conical wheels, of 1} in. pitch, with 28 and 40 teeth re- 
spectively, to the central upright shaft B, which passes 


We should add, that although 
not shown in the drawing, it would be necessary in setting | 


through the fixed underframe, and round which is moved the 
top frame, as shown in Fig. 1, on the opposite page. The fixed 
underframe is of a light open design, and is provided at 
| the top with a dish-like table A. The upright shaft B, of 
| 2g in. diameter, carries as shown a spur wheel, of 1} in. pitch, 
with 18 teeth, and 12 in. in depth, this wheel gearing into 





r other spur wheels, each having 30 teeth, and each 
tened to a spindle C, which is guided by two cast-iron discs. 
| These cast-iron discs are connected with each other, and 
| with a third disc underneath, by means of four wrought-iron 
| columns, thus forming together the top frame moving 
| round the vertical shaft B, The screws or bolts to be cut 
| are fastened, as shown in Figs. 1 and 4, to the spindles C, 

which can be moved up and down by means of levers and 

counterweight, without bringing the spur wheels out of 
| gear. The fastenings for the various kinds of bolts to the 
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spindles will be easily understood from Figs. 1 and 4, 
in which F is a tightening bolt, and E are special 
pieces for each size and kind of bolt. 

The screw dies are fastened in specially constructed 
boxes to the bottom disc of the movable frame, as shown 
in Fig. 1. Various arrangements and sizes of these boxes 
are represented by Figs. 2, 5, 6, 7, and 8, from which ,it 
will be seen that, by simply turning a lever,the screw 
dies are removed from each other, thus allowing the 
bolt or screw with the threads cut to be taken out, and 
anew one put in its place. In the same manner as the 
bolts, the screw taps are fastened to the spindles, and the 
nuts to be cut are placed in hexagonal or square parts of 
the boxes on the bottom disc of the top frame. As these 
hexagonal or square parts of the boxes cannot, however, be 
opened or closed like the screw dies, the screw taps are 
reduced in diameter above the cutting part, whence, 
after the tap has passed through the nut, the former will 
fall through the latter into the dish-like table A. The 
lever D is used for fixing the top frame. The advantage 
of this screw-cutting machine consists not only in the four- 
fold work, for which one man only is required, but also in 
the cutting of the threads by a single passing of the tap 
through the nut, or of the belt through the dies. The 
machine exhibited at Vienna was one of the larger size, 
and can be used for bolts up to 1 in. diameter, and for nuts 
up to 1} in, diameter, of which latter 85 may be cut per 
hour, whilst of nuts, 2 in. diameter, about 240 may be tapped 
per hour. The number of bolts screwed in the same time 
depends of course on the diameter of the bolt, and the 
length of the threads. The machine which we have de- 
scribed has been patented by Mr. Breitfeld, of Mesers. 
Nestler and Breitfeld, and has found already an extended ap- 
plication on the Continent, and the workmanship of the ma- 
chine exhibited at Vienna showed that as far as execution 
is concerned, nothing is to be said against it. 











Propossp Victogtas Ratwayse.—The Victorian Govern- 
lates the construction Poon Ss lines. 

ee ee ilway, 120 miles in 
length, estimated to cost 882,000/. ; a branch from Wan ta 
22 miles in length, estimated to cost 126,5001.; 

a line from Ararat to Stawell, 18 miles in , estimated 


| to cost 106,5751.; a line from Ararat to Hami 64 miles 
in , esti to cost 368,5201.; a line from Sandhurst 
to ood, 30 miles in i to cost 172, 5001, ; 


hme =» to Avoca, 15 miles in length, esti- 
mated to cost 86,2501.; and a line from Leigh Koad on the 
Geelong and Ballarat Railway to Colac, 42 miles in length, 
estimated to cost 241,500/. 
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PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES,* 
By Jonn Ricuarps, M.E. 

(Continued from page 37.) 

WATER POWER. 

Water wheels, next to steam engines, are the most 
common motive agents. For centuries water wheels 
remained without much improvement or change, 
down to the period of turbine water wheels, when 
it was discovered that instead of being a very simple 
matter, the application of water power really in- 
volved some very intricate conditions, and this 
gave rise to many problems of scientific interest, 
that in the end produced the modern turbine wheels 
A modern turbine water wheel, of the best con- 
struction, operating under favourable conditions, 
gives a percentage of the power of the water that 
(taking into account the friction of the wheel itself) 
almost reaches the theoretical coefficient due to 
gravity, and it may be assumed that there will in the 
future be but little improvement made in such 
water wheels except in the way of simplifying and 
cheapening their construction, In fact, there is no 
other class of machines that seems to have reached 
the same state of perfection as water wheels, nor 
any other class of machinery that is constructed 
with the same uniformity of design and arrangement 

in different countries and by different makers. 

Every one remembers the classification of water- 
wheels met with in the older school-books on natural 
philosophy, where we are informed that there are 
three kinds of wheela—as there were ‘‘ three kinds 
of levers” —namely, overshot, undershot, and breast 
wheels, with a brief notice of Barker's mill, that ran 
— without any good reason for so doing. 

Vithout finding fault with this plan of describing 
water power, further than to say that a little ex- 
planation of the principles by which power is de- 
rived from the water would have been more useful, 
I will venture upon a different classification of water- 
wheels, that is more in accord with modern practice, 
and without reference to the special mechanism of 
the different wheels, except when unavoidable. 

Water-wheels can be divided into four general 
types : 

1. Gravity wheels, acting directly from the 
weight of the water which is loaded upon one side 
of a wheel revolving in a vertical plane, the weight 
resting upon the wheel until the water has reached 
the lowest point where it is discharged. 

2. Impact wheels, driven by the force of spouting 
water that expends its percussive force against the 
floats tangentally to the course of rotation and ata 
right angle to the face of the floats or vanes. 

3. Reaction wheels, that are “ enclosed,” as it is 
termed, and filled with water under pressure, this 
water being allowed to escape through tangental 
orifices, and the force being derived from the un- 
balanced pressure within the wheel or from the 
reaction tne to the weight of the water that is 
thrown off from the periphery. 

4. Pressure wheels, acting in every respect upon 
the principle of a rotary steam engine, except so 
far as differences arise from operating with a non- 
elastic instead of an elastic fluid, the pressure of 
the water resting continually against the floats or 
abutment, without chance to escape except by the 
rotation of the wheel. 

To this classification might be added combination 
wheels, acting partly by the gravity and partly by 
the percussive force of the water; or acting partly 
by impact and partly by reaction, or by impact and 

yressure, which are common conditions of operation 
in water wheels, 

‘The water wheel or water power, as a mechanical 
subject, is apparently quite Desonnected with shop 
manipulation, but serves as a good example for 
conveying general ideas of force and motion, and, 
on these grounds, will warrant a more extended 
notice than the seeming connexion with the general 
subject would otherwise call for. 

In the remarks upon steam engines it was ex- 
plained that power is derived from heat, and that 
the water and the engine were both to be 
regarded as agents through which power was 
applied, and, further, that all power is a product of 
heat. There is, perhaps, no problem in the whole 
range of mechanics more interesting than to trace the 
apphdation of this principle to water wheels: one 
that is not only interesting, but instructive, and 
may suggest to the mind of the apprentice a course 


* This, and the encesoding articles under the same title, 
are published simu!]tameously in the Journal of the Franklin 
Institute, Philadelphia. 








of investigation that will apply to many other 
matters connected with power and mechanics. 

The power derived from water by means of 
wheels is due to the gravity of the water in de- 
scending from a higher to a lower level; but the 
question arises, what has heat to do with this? 
if heat is the source of power, and power a product 
of heat, there must be a connexion somewhere 
between heat and the descent of the water. 

Water in descending from one level to another 
can give out no more power than was consumed in 
raising it to the higher level, and this power we 
will find to be heat. 

Water is evaporated by the heat of the sun, ex- 
panded until it is lighter than the atmosphere, rises 
through the air, and by condensation falls in the form 
of rain over the earth’s surface, then drains into the 
ocean through streams and rivers, to again resume 
its round by evaporation, giving out power in its 
descent that we turn to useful account by means 
of water wheels, Evaporation is continually going 
on; the rainfall is likewise quite constant, so that 
streams are maintained within a sufficient regularity 
to be available for operating machinery. 

The analogy between steam power and water 
pou is, therefore, quite complete. Water is, in 
oth cases, the medium through which power is 
obtained ; evaporation is also the leading principle 
in both cases, the main difference being that in the 
case of steam power there is used a force arising 
directly from the expansion of water by heat, and 
in water power a force which is an indirect result of 
gon by heat. 

teturning to the classification of water wheels, 
gravity, or “overshot” wheels, as they are called, 
seem to be the most effective and capable of utilis- 
ing the whole effect due to the gravity of the water ; 
but in practice this is not the case, and it is only 
under peculiar conditions that wheels of this class 
are preferable to turbine wheels, and in no case 
will they give out a greater per cent. of power than 
turbine wheels of the best class, The reasons for 
this will be apparent by examining the conditions 
of their operation. 

A gravity wheel must have a diameter equal to 
the fall of water, or, to use the technical name, the 
height of the head. ‘The speed at the periphery 
cannot well exceed 16 ft. per second without 
losing effect due to the descending weight of the 
water. This produces a very slow axial speed, and 
a train of multiplying gearing becomes necessary 
in order to reach the speed required in most opera- 
tions where power is applied. This train of gear- 
ing, besides being liable to wear and accident, and 
costing usually a large amount as an investment, 
consumes a considerable share of the power by 
frictional resistance, especially when the gearing 
consists of tooth wheels, 

Gravity wheels, from their large size and their 
necessarily exposed situation, are subject to be 
frozen up in cold climates; and, as the parts are 
liable to be first wet and then dry, or warm and 
cold by exposure to the air and the water alter- 
nately, the tendency to corrosion of iron, or decay 
if of wood, is much greater than in submerged 
wheels. Gravity wheels, to realise the fullest effect 
from the water, require a diameter so great that they 
must drag in the water at the lower or delivering 
side, and are especially affected by back water, to 
which all wheels are more or less liable, from the 
reflux of tides or by freshets. These are among the 
most notable of the disadvantages pertaining to 
gravity wheels—disadvantages which have, with 
other reasons, such as the inconvenience of manu- 
facturing them, first cost, and so on, driven such 
wheels out of use by the force of circuinstances 
rather than by actual tests or theoretical deductions. 

Impact wheels, or those driven by the percussive 
force of water, including the class turbines, 
are now generally used for heads of all heights, 

The th of their action may be uxpistesd in 
the fo! ” itions : 

‘The spouting force of water is theoretically equal 
to its gravity. : 

The percussive force of water can only be utilised 
to its full extent if its motion is altogether arrested 
by the floats of the wheel. 

The force of the water is greatest by its striking 
against planes at right angles to its course. 

Any force represented by the water rebounding 
from the floats lel to their face, or at any 
angle reverse to the motion of the wheel, is lost. 

This rebounding action becomes less as the 
columns of water projected upon the wheel are 
increased in number and diminished in size, 





To meet the conditions of rotation in the wheel, 
and to facilitate the escape of the water without 
dragging, after it has expended its force upon the 
vanes, the reversed curves of the turbine arrange- 
ment become necessary. Keeping these general 
principles in view, the apprentice will be able to 
understand in general the construction of impact 
wheels. 

The modern turbine has been the subject of the 
most careful investigation by able engineers, and 
there is no lack of mathematical data to be referred 
to and studied after the general principles are 
understood. It is a subject of great complicity, 
if followed to detail, and, perhaps, less useful to 
a mechanical engineer, who. does not intend to 
confine his practice to water wheels, than other 
subjects that may be studied with more advantage. 
The subject of water wheels may be called an 
exhausted one, that can promise but little return 
for labour spent upon it with a view to improve- 
ments ; the efforts of the ablest hydraulic engineers 
have not added much to the percentage of 
useful effect realised by turbine wheels during 
fifteen years past, and their present performance 
is quite equal to anything that can be hoped for in 
future. 

This matter is alluded to for the reason that in 
choosing any particular branch for a special study, 
an apprentice should select such as are least perfect, 
and present the best chance for improvement, 
instead of such things as there is every reason to 
believe have reached a reasonable state of perfection, 
and are in the future to remain substantially the 
same, The last statement of course applies only to a 
few branches in the engineering arts, and perhaps 
more fully to water wheels than to any other. 

Reaction wheels are used only to a limited extent, 
and will soon, no doubt, become extinct as a class 
of water wheels. In speaking of them, I will select 
what is known as Barker's mill for an example, 
because of the familiarity with which it is known, 
although its construction is greatly at variance with 
modern reaction wheels. A query as to the principle 
of action in a Barker wheel, while it may te very 
clear in a scientific sense, still remains a puzzle to 
the minds of many who are well versed in mechanics, 
some contending that the power is directly from 
pressure, others that it is from the d ical effect 
due to reaction. It is one of the problems so difficult 
to determine by ordinary standards, that it serves 
for endless debate between those who hold to dif- 
ferent views; and, comsidering the advantage that 
is derived from such controversies, perhaps the most 
useful manner of disposing of the problem here is 
to state the two sides as clearly as possible, and 
leave the reader to determine for himself which he 
thinks right and which wrong. 

Presuming the vertical shaft and the horizontal 
arms of a Barker wheel to be filled with water under 
a head of 16 ft., there would be a pressure of about 
7 lb. upon each inch of surface within the cross arm, 
exerting an equal force in every direction. By 
opening an orifice at the sides of these arms equal 
to lin. of area, the pressure would at that point be 
relieved by the escape of the water, and the internal 
pressure be unbalanced to that extent. In other 
words, opposite this orifice, and on the other side 
of the arm, there would be a force of 7 Ib. that was 
not balanced, and would act as a propelling force in 
turning the wheel. 

This is one theory of the principle upon which 
the Barker wheel acts, that has been laid down in 
‘** Vogdes’ Mensuration,” and perhaps elsewhere, as 
an explanation. The opposing theory is that, direct 
action and reaction being equal, ponderable matter 
discharged tangentally from the periphery of a wheel 
must create a reactive force equal to the direct force 
with which the weight is thrown off. To state it more 
plainly, the spouting water that issues from the arm 
of a Barker wheel must react in the opposite course 
in proportion to its weight. 

: two p itions may be consistent with 
each other and even identical, but there still re- 
mains an apparent difference. The latter seems a 
plausible theory, and perhaps a correct one; but 
there are two facts in connexion with the operation 
of reaction water wheels that seem to controvert 
the latter and favour the first theory, namely, that 
reaction wheels seldom utilise more than 40 per 
cent, of useful effect from the water, and that their 
— may exceed the initial velocity A the water. 

ith this the subject is left as one for argument 
and investigation on the part of those who choose 
to consider it. 

Pressure wheels, like gravity wheels, would, upon 
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theoretical inference, be expected to give a high per 
cent. of power, the water resting with the whole of 
its weight against the vanes or abutments, and with- 
out chance of escape except by turning the wheel, 
would seem to meet the true conditions of realising 
the whole force; and so it would, if such wheels 
had not to contend with certain mechanical diffi- 
culties that render them impracticable in most 
cases. 

A pressure wheel, like a steam engine, must in- 
clude running contact between water-tight surfaces, 
and, like a rotary steam engine, running contact 
between water-tight joints that move at degrees of 
speed that varies in the same joint, and when it is 
considered that the most careful workmanship has 
never produced rotary engines that would surmount 
these difficulties in working steam, it can hardly be 
expected they may be overcome in using water, 
that is liable to be filled with grit and sediment, 
and lacks the peculiar eran) ii ord of steam. 

A rotary steam engine is in effect the same as a 
pressure water-wheel, and the apprentice in study- 
ing the first will fully understand the principles of 
both by supposing steam to be substituted by 
water. 

(To be continued.) 


EIGHT-COUPLED LOCOMOTIVE. 

Ove last number, and last number but one, have been 
accompanied by two-page engravings, showing respectively 
a longitudinal section and half-sectional plan, and a side 
elevation and half-plan of an eight-coupled locomotive con- 
structed by Herr G. Sig], of Wiener-Neustadt, for mountain 
service on the Royal Hungarian State Railways, and shown 
at the late Vienna Exhibition. This week we complete 
our series of illustrations of this engine by giving on one of 
our two-page plates end elevations and transverse sections, 
together with a Table of the principal dimensions in English 
measures. As will be seen from our engravings*® this loco- 
motive is a fair specimen of the type of heavy eight-coupled 
engines constructed on Hall's system, which has found so 
much favour in Austria and Southern Germany, and 
although the type is one which—for reasons pointed out in 
previous articles—we do not ourselves admire for heavy 
mountain service, yet the fact of its extensive adoption 
renders it undoubtedly well worthy of the examination of 
English engineers. 

The distinguishing features of this type are: Outside 
cylinders and frames, with outside cranks, on the bosses of 
which the bearings are formed; a short wheel base with 
lateral traverse allowed to the trailing axle; and a long 
boiler with barrel of large diameter containing a number of 
tubes, the result being a very large proportion of tube sur- 
face to direct firebox surface. With the soft and inferior 
coal in use on the Austrian and Hungarian lines we should 
regard a large firegrate area, and an unusually large pro- 
portion of direct firebox heating surface as absolutely 
essential to economical working ; but it will be seen on re- 
ference to our Table of dimensions that these conditions can 
searcely be considered to be satisfied in the engine under 
notice. The firegrate area and firebox are, it is true, large 
in the abstract, but when compared with the total surface, 
they will be seen to be far below the proportions given 
in this country even for a far better kind of fuel. Thus in 
the engine we illustrate, the firegrate and total heating 
surfaces are as 1 to 89.6, while the firebox surface forms but 
5.46 per cent. of the total heating surface. The Hall system 
with outside frames undoubtedly possesses the advantage of 
allowing of an increased width of firebox; but we never. 
theless cannot consider it desirable that locomotives 
intended to traverse sharp curves should bave their axles 
coupled by outside cranks, and we believe that the experience 
gained on the Southern Railway of Austria supports our 
view of this matter, At all events the latest type of eight- 
coupled locomotives for working the Semmering and the 
Brenner traffic on the last mentioned railway are being 
built with inside frames, notwithstanding that formerly 
the outside framed Hall engines were employed. 

The various details of the locomotive under notice are 
shown so clearly in our engravings that but a brief descrip- 
tion will be necessary. The boiler, which is double rivetted, 
is made with a raised firebox casing, the junction between 
the latter and the barrel being stiffened by j_-iron corner 
Stays, as shown in the longitudinal section. The firebox 
crown is strengthened by the ordinary longitudinal girder 
roof stays, these stays being supported by sling stays, 
and being connected at their ends to the longitudinal stays 
extending to the back plate of firebox and the smokebox 
tube plate. The great length of the tubes we have already 
commented upon.. As in many of the Continental locomo- 
Lives intended for slow service, the chimney is made of cast 
‘roo, while the bottom of the smokebox also consists of a 
casting shaped so as to form a hopper for the convenient 
oe of ashes. The blast pozzle is variable, and 
thie it there is arranged a grating for arresting sparks, 

's grating extending right across the smokebox. 
. The axles are all arranged under the barrel of the boiler, 
he trailing axle being allowed a lateral traverse of 1.2 in, 





solid column below is obtained by the flange or disc 
columns are continued with this diameter to about 6 ft. above 


and 7, which receive the ends of the girders. All 
cylinders of the piers have internal flanges faced in the lathe. 
These columns are placed in pairs 28 ft. 
from centre to centre, and are 
each other by wrought-iron br: 


and the two central axles being connected by 

beams. The axle and crank-pin are made suffi- 
ciently long to permit of this side play, while the trailing 
lengths of the coupling rods are connected to the next 
lengths by long forked ends traversed by two bolts, as shown 
in the side elevation and sectional plan. The smaller of 
the bolts passes through a hole, which is elongated vertically, 
and thus, while a certain amount of flexibility in a vertical 
plane is retained for the joint between the two lengths of 
coupling rods, lateral stiffuess is secured. 

The main frames are each composed of two plates placed 
ashort distance apart with distance pieces between them. 
The axle box guides are all fitted with adjusting wedges. 
The lateral connexions between the frames appear to us to 
be very insufficient, and this is particularly the case at the 
leading end, where, besides the buffer beam, the connexion 
| consists solely of some light plates and angle irons making 
| up the bottom of the smokebox, and a thick plate situated 
beneath the valve chests, and bolted to them as shown. 
When the large diameter of the cylinders and their great dis- 
| tance apart is considered, it seems to us inevitable that with 
| such slight transverse connexion, “ working” of the frames 
must soon take place. The cylinders themselves are well 
fixed tothe frames as shown. The piston rods are extended 





through the front cylinder covers, and the slide valves are 


|of the Haswell or Trick pattern, giving a double open- 
| ing for the admission of steam. This form of valve is, as 
| we have stated on former occasions, one which we believe 
might be advantageously introduced into English locomotive 
practice. 

As in the case of several locomotives already described 
by us, the joints between the boiler and fittings are made 
by the use of brass “ lenses”—another feature of foreign 
locomotive practice worthy of special notice. The boiler is 
fed by a pair of injectors with fixed nozzles arranged 
below the footplates, as shown. The valve gear is of the 
shifting link type, with screw reversing gear, and the engine 
is fitted with Le Chatelier’s counter-pressure brake ap- 
paratus. It is also provided with self-acting sandboxes 
worked from the footplate, while the latter is protected by 
a neat cab. As we have already stated, however, the 
general details of the engine are very clearly shown by our 
illustrations, and will be readily understood without further 
explanations, and we need merely say in conclusion, there- 
fore, that the engine exhibited at Vienna was yery well 
built, the general finish being very creditable to Herr Sigl. 








BRIDGE OVER THE RIVER USK. 

WE illustrate this week, by a two-page engraving, an iron 
railway bridge, recently constructed over the River Usk, 
and designed by Mr. Edward Wilson. It crosses the 
river about half-way between the towns of Newport 
and Caerleon, forming a part of the Pontypool, Caerleon, 
and Newport Railway on the Great Western system. 
The Usk at this point is navigable for barges and ships of 
small burthen, being about 420 ft. wide, and 55 ft. deep | 
at high water spring tides; the rise and fall of tide being | 
exceptionally great, averaging about 30 ft. The bed on | 
the left bank is composed as follows: Mud to the depth 
of 2 ft., clay 2 ft. 2 in., quicksand 60 ft., boulders 18 in., 
red marl 2 ft., a hard conglomerate 18 in., and a final, 
stratum of rock, the whole strata being on a dip about 1 in 3. | 
The river bed at the centre pier of bridge is devoid of clay, 
the rock and marl being overlaid with ‘‘ running ballast.” 
The rock on the right bank is exposed. 

The superstructure consists of four spans of lattice girders, 
each 80 {t.9 in. long. The girders are 26 ft. 6 in. apart from 
centre to centre, and the bridge has a clear width of 25 ft. 
6 in. The girders are continuous over the whole length, and 
are 9 ft. 9 in. in depth, with flanges 2 ft. wide. They are 
composed of plates, angle and T- irons, and the flanges have a 
sectional area of 62 square inches at the centre of span. 
The strats, which occur every 4 ft. 9 in. on both sides of 
the web (see Fig. 8), are each composed of T-irons connected 
by an intervening } in. gusset plate. To the top and 
bottom of these struts, and to the webs of the girders are 
connected the diagonal tie bars, Fig. 12, which have varying 
sections, lessening towards the centre of the girder, as 
shown in the diagram, Fig. 13. The cross girders, Fig. 8, 
are formed of plates and angle irons 2 ft. 4 in. deep, resting 
on and fastened to the bottom flange of the main girder 
at every alternate strut, On the top of the cross girders 
four small longitudinal girders B B, Fig. 8, run throughout 
the whole length of the bridge. The rail sleepers are 
carrried by four longitudinal rail bearers CC, Fig. 8. 
The girders B B form a trough, in which the ballast for the 
permanent way is laid; the whole bridge is covered over 
with wrought iron ,% in, roadway plates. The piers con- 
sist of cast-iron cylinders 8 ft. in diameter at the bottom, 
filled partly with brickwork and cement, and partly with 
cement concrete, the load of the superstructure coming upon 
the filling thus formed. At about low water level there is a 
conical diminishing piece C, Figs. 3 and 6, reducing the 
8 ft. diameter to 4 ft. Gin. A substantial pa ee 


high water level, and then terminate with caps E, Figs. 3 


1} in. 


mc 8, Fig 3 
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“7 ot ba bare iano thie engine, also, was given on page 


ing of three 


whole being secured by bolts to the The abut- 
ments are of stone, and to obtain a firm foundation on 
tay rag wins Bag en meh . Onthe 
other side, the being generally exposed at low water, 
it was simply levelled off, and the abutment raised at short 
intervals between tides until bigh enough to admit of its 
being built up continuously. 

The sinking of the cylinders was commenced at the pier 
nearest the left bank, and for about 7 ft. was carried on 
with the aid of hand pumps, but the leakage from land 
water was 80 great that a powerful steam pump was 
found necessary; with this (having a maximum throw of 
400 gallons per minute), the first two cylinders were sunk 
until the rock was reached, but considerable difficuliy was 
experienced in sinking through the quicksand, on account 
of its liability to “blow in” after the tide had turned, as 
often as much fell in again as had been excavated during 
the shift, but this was partially prevented by stopping the 
pump, and working very short shifts. With the centre 
piers it was found impossible, in the first instance, to 
pump the water out on account of the loose nature of the 
ballast ; but, after having sunk the cylinders a few feet, with 
the aid of divers the workmen were able to get to the bottom ; 
unfortunately, in both cases, a new difficulty presented itself, 
as the up-stream cylinder was found resting on the trunk 
of a sunken oak tree, while a quarter of the circumference 
of the other had pitched on the upper edge of a large piece 
of rock; with the former long augers were used, the tree 
was cut through in two places, and brought out by a chain 
and clips. A smaller tree was afterwards met with and 
treated in the same way. With the second cylinder, great 
caution had to be used on t of its tendency to fall 
over, and during the sinking it was supported at two points 
by stout tackle. Both cylinders were sunk chiefly by the 
aid of diving, except just at the last, when the surrounding 
rock afforded a protection against the head of water. The 
two last cylinders pitching directly on rock, it;was only 
necessary to level this off to get a sound foundation ; and 
this work was done by divers, as at the lowest tides there 
were always more than 4 ft. of water. During the work 
of lowering, the first four cylinders consisted temporarily of 
five rings, which gave weight as well asa protection. For 
additional weight two 10-ton hydraulic jacks were used, 
pressed against beams carefully fixed to the staging, as 
well as tackles fixed at four points to the cylinders A BC D, 
| Figs. 4 and 5, running to the bottom of four of the staging 
| piles, and then to crabs on the staging, as nearly on the top 

of these piles as possible; and with this aid the first two 
| stacks were sunk. On the centre cylinder a weight of 
| about 40 tons of square stones was added, carefully packed 
on 10 in. balks of timber placed crossways (Fig. 4 and 5). 
| This answered the purpose admirably. ‘The last two piers 
consisted of only one 8 ft. cylinder each, and did not need 








any weighting, on account of their proximity to the rock. 
| The superstructure was built up in its place on the staging. 


| The weight of the wrought-iron superstructure was about 


360 tons, or 90 tons per span; the three wrought bracings 
weighed about 11.16 tons each; the cast-iron work in 
cylinders, &c., weighed 116 tons. 

As already said, Edward Wilson, Engineer for the Com- 
pany, designed the bridge; Messrs. Lucas Brothers were 
the contractors for the line, and erected the staging, &c. ; 
the bridge was manufactured and erected by Messrs. Andrew 
Handyside and Co., Limited, Derby and London. 





Anogntine Rattways,—The first railway built on account 
Argentine Government—the Rio Cuarto 


tly pny em oy the presence of Dr. Velez 
im . elez 
Sarsfield other persons of distinction. The line, which 
has been well and constructed by English contractors, 
will be of great advan’ to the interior of the Argentine 
Republic. It will also increase the traffic of the Central 
Argentine. 
Teizorarny tx New Zeatann.—The number of telegrams 
forwarded in New Zealand—exclusive of Government mes- 


in the three months ending June 30, 1873, was 
104,317, and the revenue derived from them was 10,458/. 
In the 


correspondi uarter of 1872 the number of telegrams 
forwarded wes 115,042, and the revenue derived from them 
was 78501. Te’ hic business would thus appear to 
making i progress in New Zealand. 





vy plate girders bars, Fig. 11, the 










































































































ie > 
1b Bp 
ih 

He 

Nei ee 
ih Berea 
ite 
He 
F| 

: & 


SE SS Se 





est 04 


i 


> 


* . 
lo Sere ae 


Se ns 


ex 


42 * 





62 


ENGINEERING. 





[Jan. 16, 1874, 








ROLLING-MILL MACHINERY.* 
By Avex. L. Hotter, C.E. 


Tux rolling mill has, to a greater extent than any other | ever, of rolling-mili machinery—the improvements io 
| design, workmanship, and materials—in adaptability, 


mechanical combination, enlarged the uses and cheapened 
the production of wrought iron and steel. All the iron 
bars, with few exceptions, and a large proportion of the 
steel bars of commerce, are rolled. Nearly all the 


members of machines and structures for which these ma- | 
| useful a theme for the study of mechanical engineers. 


terials are suitable— of railways, ships, roofs, boilers, 
bridges, rolling stock, and general engineering—are so de- 
signed that they can be rolled or compounded of rolled forms, 
for this method of manufacture is essential to their uni- 
formity and cheapness. Nor does this condition seriously 
embarrass designers, because the great majority of desirable 
forms can be rolled. 


system of machinery was necessary to carry out the 
Bessemer process at all, while very crude and simple 
machinery will produce rolled iron. The refinements, how- 


durability, capacity, convenience of repairs, saving of 
labour, economy of fuel, and improvement of product are 
quite as conspicuous as the refinements of the Bessemer or 
of any highly organised form of enginery, and quite as 





It would be interesting to trace the development of 


| rolling-mill machinery from the earliest forms, and to 


observe how one improvement led to another, and how new 
requirements and their associated difficulties were met. 
Our time, however, will only allow us to glance at the 


| general character of these improvements ; to consider the 
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If the direct products of the rolling mill, the leading 
types of which are shown sbove, are of unsuitable 
figure or size, endless modifications may be produced by 
compounding. It is only necessary that the cross section 
shall be uniform throughout the length of the bar, that no 
grooves shall be wider at the bottom than at the top, and 
that all grooves shall open at right angles to the axis of 
the roll. The chair bar, z, and the form, y, could not be 
rolled direct ; the flanges must be folded down by a subse- 
quent operation. In fact, bars of varying width and cross 
section can be rolled, and this practice is likely to be largely 
extended, but it is a branch of the subject upon which we 
have not time to dwell. 

It is hardly necessary to explain why the uniform and 
continuous pressure and rapid action of rolls can cheaply 
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produce long bars, especially of complex sectional outline ; 
while the slow, intermittent, and local action of bammers | 


















































more important of them in some detail ; to refer briefly to 


the different forms and uses of rolling mills ; and to illus- 


and presses can fashion them, only a little at a time, and at | trate the general arrangement of modern mills by examining 


great cost, if at all. 


The improvement of rolling - mill machinery has not | 
developed those striking aud radical departures from kin- | 


| the most common and highly organised type—the rail mill. 


The leading features of improvement have been : 
1. Increased capacity, due to larger size, better propor- 


dred practice which characterise the Bessemer art. The | tions, stronger materials, and notably to better workman- 
reason is obvious. A new, comprehensive, and complex | ship; notably, because the early mills were rough castings 
— thrown together without any machine finish, excepting 
© A lecture delivered before the students of the Stevens | only the journals and screws. They were wasteful of 
| power, costly of maintenance, and noisy beyond endu- 


Institute of Technology, U.S. 





| 


rance. The best modern mills are as well fitted as marine 
engines, and as quiet, and as powerful. 

2. The next marked improvement was making the rolls 
work both ways. In a simple two-high mill, Fig. 1, run- 
ning constantly in one direction, the bar, after passing be- 
tween the rolls, must be drawn back by hand over the top 
roll, and entered again for another compression. Thus 
half the time, and a considerable amount of heat, are 
wasted, and unproductive labour is 

The first remedy was to reverse the rolls after the bar 
had passed through, to stop them and start them in the 
other direction, so that they would draw the bar back 
again, and, in so doing, compress it. This plan is still 
largely used in England, especially for heavy work, such 
as armour plates. The reversing is usually done by gear- 
ing and clutches, and sometimes by suddenly reversing a 
double engine having no flywheel. In any case the re. 
versing machinery is costly to construct, and expensive of 
power or repairs, 

The three-high mill, Fig. 2, is a much better means of 
performing work on a bar during both passes. The bar is 
entered at the front of the train, between the middle ani 
bottom rolls, and at the rear of the train between the 
middle and top rolls. The train runs constantly in one 
direction, avoiding the shock and delay of reversing; the 
additional labour, as compared with the reversing mill, is 
lifting the bar on the back side of the train, through the 
height of the middle roll. In light work, such as rails, 
which are in any case passed to and fro, by the workmen, 
on levers, this additional labour is very small. Heavy 
work is raised by tables moved by steam power. 

The American three-high mill, as perfected, and especially 
as adapted to heavy work by the Fritz Brothers, is a re- 
markable adaptation of means to ends, and we shall take 





occasion to examine it in detail further on. 

The other netable means of performing work on the bar 
| at both passes, is Brown’s double mill, Fig. 3, recently in 
| troduced in England. It consists of two complete and dis- 
| tinct sets of two-high rolls in double housings, the two sets 
moving in opposite directions. The bar being entered at 
H, passed between the rolls, A A, without touching them, 
deep grooves being made for the purpose. The bar is 
caught and reduced by. the rolls, BB, On the return pass 
the bar is moved laterally and entered at J. Here it goes 
between the rolls, B B, without touching, and is caught by 
the rolls, A A. 

Brown's mill* avoids the shock of reversing, and the ne- 
cessity of raising the bar. It is, however, very costly, re- 
quiring, on many kinds of work, more aggregate length of 
rolls, and more journals than the three-high mill, in the pre- 
portion of 24 to 1. It also requires more gearing, and 
more expensive and less convenient housings and minor 
features. This invention has so recently come into use, 
that it is difficult to promounce accurately on its compara- 
tive merits. The three-high mill appears to be a superior 
machine, especially in view of the improvements in use, and 
developing for raising and feeding the bar by steam power. 

Two other means of making a mill work both ways, have 
been the subject of experiment. The one was no less 4 
structure than a four-high mill, the passes being between the 
two upper rolls, and between the two lower rolls, in order to 
keep the bar constantly the same side up. We shall pre- 
sently observe how ingeniously the Fritz three-high mill ac- 
complishes the same thing. The other experiment was 4 
three-high mill set on end, with no very obvious advantages, 
and some defects. 

(To be continued.) 








Tae Frescn Inoy Traps.—The Aubervilliers forges have 
been leased by the Liverdun Company. The proprietors of 
the ern forge expect to commence operations in 8 
few weeks. 


Tue Unirep Srates Navy.—The battery of the Florida 
has been changed to ten 9-inch guns and two 100-pounder 
Parrots. The machinery of the Nevada has been taken out and 
sold for 46,000 dols. Her hull was sold for 26,000 dols. The 
improvement of the Federal navy continues to receive a con- 
siderable amount of attention in the United States. 








New Zeatayp Coat.—The Greymouth Coal Company bas 
commenced operations. A seam known as the Wallsend is 
that on which the company is operating, and it is said t 
promise well. It is certainly high time that more energeti¢ 
efforts should be made to utilise New Zealand coal, ance 
coal has been selling at Napier at 3/. per ton. As much ™ 
6/. per ton has been cha in some parts of New 2 
for coal imported from Newcastle, New South Wales. 





CoMPETiTioy ror THE Granp Teusx.—Arrangementsare 
being made by which Montreal will have a second line of 
communication with both Portland and Boston, i 
of the Grand Trunk of Canada, —_ that the great Victors 
bridge will be used for crossing the St. Lawrence. The Mon- 
onal Chambly, and Sorel Railway is already opened 
Chambly ; a bridge across the river at that point is now being 
built, and the road will probably be finished to Farnham som¢ 
time next summer. Afterwards it will be continued on the Pre- 
vince line, where it will be met by a branch from the Port- 
land and Ogdensburg Railroad. Montreal will thus haves 
second line of communication with Portland 50 miles shortet 
chan that afforded by the Grand Trunk. 








* Brown's mil!s and ay in 
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WEAVING.—No. IIL | of weaving 4000 years ago, but of the general | fested with worms and insects, would be more likel 
Aicumre Locos, | excellence of the products then produced, Numerous | to perish than linen cloth. Thus linen was moe 


Sate | specimens of this cloth, still roun i. 

Wun it is considered how little is known of the embalmed bodies, peer to be in; og Po wateun ome Be ree bape ve “The dead " mee ae 
early history of weaving. it may be easily under- public museums, and nothing could give more | in its folds, so that the bodies should be 

stood how much less likely it would be for a | conclusive evidence regarding the state of the uninjured, for a period of 3000 years, when it was 

description of its various processes to exist. The | art in those, the earliest periods of history. | believed that the former spirit would return, after 
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Although woollen and cotton cloth have always | its transition state and habitation of the bodies of 
circumstances, may be preserved for thousands | been most commonly used for clothing and other | various animals, to resume its previous existence. 
of years, and still give proof of their peculiarities, | purposes, it is fortunate that the Egyptians did not It is to this circumstance that we owe what actual 
either in excellence or defect of manufacture, | enshroud their dead with either of those materials, | knowledge of ancient weaving we now possess. The 
Thus, the mummy cloths of Egypt supply abun- | and particularly so with wool, which, owing to its | Egyptians also used wool and cotton for aor 
dance of proof, not only concerning the existence | property of breeding, or being liable to become in- | purposes, the poorer classes being clothed wit 


products ofthe loom, under certain advantageous 








An 


CSM a 


. 


“ 


" 


a ap 


a 


“ee 


a 


PEP LAPS 
ae — 


Era ee 
, a 


Yep - 


iar 


—* “4 
wee 4 


64 


ENGINEERING. 





[Jan. 23, 1874, 











—SS— —————— —— 
woollen cloth, and the rich with cotton and wool. 
The priests wore linen, in accordance with their idea 
of its purity, for they were not allowed to enter the 
temples with any article of dress composed of wool, 
that material being considered unclean, from the 
circumstances before mentioned. 

But although it is possible to preserve cloth for 
long periods of time, when it has been prepared 
and deposited for that purpose, it is quite another 
matter as regards the loom in which it Was woven. 
It is characteristic of many things in every-day life 
which have long been in use, that they rarely 
suggest to the mind that they may be supplanted by 
quite different methods, and for the old systems to 
become totally forgotten. “How many of the ancient 
arts have been lost through the historian making no 
record of their processes ? We therefore cease to 
wonder that no certain knowledge of the ancient 
loom existe. Fortunately, there are a few very ancient 
Thebes representing 





paintings on the walls at 
several proc: 
looms are not clear enough to understand, 

An account of these paintings is given by Sir 
Gardiner Wilkinson in his “ Manners and Customs 
of the Ancient Egyptians,” to which work we are 
indebted. Thus Fig. 1, on the preceding page, 
represents a work upon a piece of 
cloth, woven in a_ horizontal 
ground, and Figs, 2 and 3 represent vertical looms 
—for both vertical and horizontal looms were used 
by the Egyptians. In Fig. 2 the weaver is shown 
weaving cloth with a coloured border, and in Fig. 3 
two females are shown at work at the loom. It 
required the services of two to weave with the 
vertical loom—one, perhaps, to open the shed and 
attend to the warp, and the other to work the 
shuttle and attend to the weft. 

It will be noticed in both Figs. 2 and 3, that the 
weaver holds a stick, or lever, in the right hand; 
at the end of these levers there is a hook. Sir 


weaver at 


Gardiner tells us that he thinks these hooks were | 


for the purpose of drawing the weft thread through 
the warp—in a similar manner, we may suppose, to 
hair weaving, where short lengths 
only can be used. If such a system really was in 
Egyptians, and the cloth which now 
exists was woven by drawing the thread through 
the warp shed, the cloth would give evidence of 1t, 
for it must necessitate the formation of an open 
selvaye, or fringe, on at least one edge of the cloth, 
and, even if the thread was drawn through by the 
hook, in such a manner as to use long lengths of 
weft, it would then havea doud/e weft thread, with a 
perfect on one edge of the cloth, and an 
open one on the other—similar to the weaving by 
some of the modern shuttleless looms. But the Egyp- 
tian cloth that we have seen has no double threada, 
and both the selvages are perfect, showing that the 
shuttle was passed entirely through the shed, from 
side to side alternately, as in ordinary weaving. 
Therefore, what can these sticks, or levers with 
hooks, be for? ‘They must either represent the 
shuttle itself, or the means wherewith it was thrown. 


willow or horse 


use by th 


selvage 


Before the reed was invented the weft thread is | 


said to have been combed evenly into its place by 
means of a comb adapted for the purpose, and the 
blow was given to drive them together by the use 
of a flat sword-shaped piece of wood, which was 
introduced into the shed for that purpose. This 
latter instrument was called the ‘‘spatha.” The cloth 
was woven by forcing the weft dowawards, and Sir 
Gardiner quotes Herodotus, who states that the 
Egyptians wove their cloth in that manner, whilst 
other nations wove it by pushing the weft upwards. 
In the latter way of weaving, it is easy to see how 
to slide the shuttle from side to side, for it could 
run upon the 
vertical looms—but it is not so easy to conceive 
how to slide the shuttle when the cloth was woven 
downwards. The shuttle was probably thrown from 
hand to hand, without any shuttle race or reed for 
it to slide upon, otherwise it would be difficult to 
understand how the loom could be worked with the 
simple mechanical means they appear to have pos- 
Besse 1, 

In Dr. Smith's dictionary of “‘ Greek and Roman 
Antiquities,” under the article Tela (Greek loom), 
Mr. Yates, in describing the ancient Greek loom, 
compares it with the common loom used in Iceland, 


if not at the present, at all events in very recent | 


times. Fig. 4 is a representation of thisloom. The 


warp is suspended from the top beam of the loom, 
and the lower ends are tied up in separate portions, 
which are weighted to keep the threads in tension. 
The cloth was woven apwurds, 


A comb was used, 


sses of weaving and spinning, but the | 


position on the] 


comb or reed—as in some modern | 


as already described, and the spatha also, which is 
shown in the drawing. 

It may be here remarked that the use of the 
comb ought not, in all cases, to imply that a reed 
was not used. It is far from being uncommon for 
weavers of the present day to use a comb, especially 
when they have a sticky warp to weave, ora — 
that, owing to the felting property of the material, 
such as wool, requires to be separated fre- 
quently. In eloth weaving there is a special con- 
trivance for this purpose in order to prevent the 
shuttle being thrown out of its course by coming 
into contact with threads that have adhered more 
or less to the adjoining ones. 

The reed itself is but a species of comb, and takes 

its name from the material of which it was formerly 
made, viz., slips of reed. It is not, therefore, un- 
reasonable to infer that the reed was used in an- 
cient times, as well as the comb, in the weaving of 
the finer descriptions of cloth ; and in weaving rugs 
or matting, the spatba, and the hook before men- 
| tioned, would thus be satisfactorily explained. 
Fig. 5 represents a loom which is asserted by 
Montfaucon to be copied from an ancient manuscript 
supposed to be of the fourth century, and entitled 
the “ Virgil of the Vatican.” It formerly belonged 
to the monastery of St. Denys, in France. 

‘The loom used in India for the production of the 
'most delicate muslins, cloths, shawls, and other 

fabrics is of an exceedingly rude nature, and it is 
highly probable that it is, in mode of construction, 
the most ancient loom known. Consequently a full 
‘description of it can scarcely be omitted here. 
Fig. 6 represents a common Indian loom as used 

in the celebrated manufactures of Dacca. 

Dr. J. Forbes Watson, M.A., in his work on 
“The Textile Manufactures and the Customs of 
ithe People of India,” enters very fully into their 
mode of spinning and weaving, and descriptions of 
|their ornamental fabrics. In describing the looms 
which produce the famous muslins of Dacca 
he extracts from the work of Mr. Taylor, which 
was published for private circulation only. Mr. 
Taylor formerly resided at Dacca, and was 





i 


intimately acquainted with the mode of spinning | 


and weaving there. From these sources we learn 
that at Dacca the loom is a/iays placed under a 
shed or under cover, or in the weaver’s house, 
and not in the open air as usually represented. The 
warp is fixed to the cloth beam by a small slip 
of bamboo passed through the loops and fixed into 
the groove. The beam is wound up by a winch, 
and held by a stick passing through a mortice hole, 
and fixed to the ground. 

The batten consists of two flat pieces of wood, 
into which grooves are cut for the reed or sley, 
which is fixed in by iron or wooden pins, and is sus- 
pended from the capes of the loom, The range of 
motion of the batten is adjusted by passing slings 
through several pieces of sawnshell. By lengthen- 
ing or shortening the slings the extent of motion is 
j}adjusted, for upon this the regularity of the blow 
| depends. 

The balances. of the treadles, having the slings 
fixed at their extremities, are suspended from the 
|transverse rod above. ‘The treadles are made from 
| pieces of bamboo, and are contained in a pit dug in 
the ground about 3 ft. long, 2 ft. wide, and 18 in. 
deep. 

The shuttle is made of /izi¢ wood, of the betel- 


iron points. It is from 10 in. to 14 in. long, and 
j in. wide, and weighs about 20z. Ithasa long open 
space for the wire, upon which the reed, on which 
the weft is wound, revolves. The weft passes 
| through an eye at the side of the shuttle. 

The temple (the instrument for stretching the 
| cloth from selvage to selvage during the operation 
of weaving) is formed of two piece s of wood, con- 
/nected together with cord, and having at their ends 
two brass hooks or pins, which are inserted in the 
'edges of the cloth on the under surface. 

The weaver sits with his right leg bent under him, 
pow a piece of board or mat, placed close to the 
edge of the pit, and depresses the treadles alter- 
jnately with the great toe of the left foot. The 
stretch of the warp seldom exceeds one yard in 
l\length, and the depth of the shed is about seven- 
|eighths of an inch. 

To lessen friction, the shuttle, reed, and lay 
(shuttle race), are ,all oiled, and a brush smeared 
with mustard oi] is occasionally drawn along the 
warp. ‘The brush is made of a tuft of fibres of the 
nul plant (Arundo karka). When ten or twelve 
inches of cloth are woven it is sprinkled with lime 


inut tree (Areca catechu), and has spear-shaped | 


water, to prevent its being injured by insects. The 
most favourable condition of the atmosphere for 
weaving is about 82 deg., combined with moisture, 
and to effect this in very dry weather, shallow 
vessels, containing water, are placed under the 
loom, A piece of Dacca muslin measures twent 
yards in length by one yard in width. In the pre. 
paration of the warp it takes two men from ten to 
thirty days. 

The weaving of such cloth takes two persons 
(one to weave and the other to prepare the weft 
and attend) from ten to fifteen days for the ordi- 
nary assortments. Twenty days for fine, and thirty 
days for superfine. The fine superfine takes from 
forty to forty-five days, and the dooreas or char- 
kana assortments, sixty days. 

A specimen of cloth called mulmul khas (muslin 
made for the king), and measuring ten yards by 
one yard, contained 1800 or 1900 threads in the 
warp. It weighed 3 oz. 2 dwt. 14 grains troy. It 
is so fine as to pass through the smallest ring, 
Price 100 rupees, or 10/7. Another specimen, as 
worn by native dancers and singers, measuring 
twenty yards by one yard, had 1000 threads in the 
warp, and weighed 84 oz. 

The Indian method of weaving figured muslin 
may be taken as the general mode adopted for 
weaving the various beautiful fabrics for which they 
are so celebrated. Mr. ‘Taylor describes the process 
as follows :—~ 

‘*Two weavers sit at the loom. They place the 
pattern, drawn upon paper, below the warp, and 
range along the track of the woof a number of cut 
threads equal to the flowers, or parts of the design 
intended to be made, and then with two small, fine 
pointed bamboo sticks, they draw each of these 
threads between as many threads of the warp as 
may be equal to the width of the figure which 1s to 
be formed. When all the threads have been brought 
between the warp, they are drawn close by a stroke 
of thelay. The shuttle is then passed by one of the 
weavers through the shed, and the weft having been 
driven home it is returned by the other weaver. 
The weavers resume their work with the bamboo 
sticks, and repeat the operation with the lay and 
shuttle in the manner above described, observing 
each time to pass the flower threads between a 
| greater or less number of the threads of the warp, 
| in proportion to the size of the design to be formed.” 
| It is thus seen that the ornamental fabrics of 
India are purely a handicraft work, and performed 
in the rude description of loom already described. 

The Chinese loom shown at Fig. 7, presents such 
a contrast to the other primitive looms represented, 
that it cannot fail to be appreciated for its originality 
of fortn and the suggestiveness of its various parts. 
Compared with the modern hand, loom it is singu- 
larly compact and adapted for household use, In 
ancient times weaving was practised in all the great 
houses, where a room was set apart for the purpose. 
Should small looms, for fancy or domestic use, ever 
be introduced in a similar manner to the sewing 
machine, some modification of the Chinese loom 
would, perhaps, alone commend itself to favour. The 
drawing is copied from a larger one in the * Trait 
de la fabrication des Tissus,” by M. Falcot. 








THE SCOTCH IRON TRADE IN 1373. 

Ix making annual surveys of those important national 
| industries which concern the readers of this journal, we 
would fail in our duty if we did not include in our retro- 
spect some notice of the Scotch iron trade. Notwithstand- 
ing the fact that the metallurgical industry of Cleveland 
very greatly surpasses that of Scotland in extent, there 
can be no doubt but that the latter still maintains an 
immense influence upon the general trade of the country, 
alike by its extent and by the manner in which it assists 
to determine the price at which iron shall be sold. There 
is likewise the superior quality of much of the Scotch pig 
iron—Coltness, Gartsberrie, Langloan, Calder, Eglinton, 
&c.—especially its great fluidity, which renders it ex- 
ceedingly serviceable for foundry purposes both at home 
and abroad. 

From a glance at the official statistics prepared by the 
Glasgow Association of Iron Merchants and Brokers, we 
are immediately struck by the fact that the annual pro- 
duction of pig iron north of the Tweed has now very 
materially fallen off. It is not only very much less than 
the annual production of Cleveland, but it is even well 
nigh a quarter million tons less than it was in the year 
1870, the quantities being 1,206,000 tons in 1870 as against 
993,000 toms in 1873. -Considering the influence which the 
Scotch iron trade has exerted during the last half century, 
at least, one can scarcely help wondering if the falling-off 
in production during the last three years is a certain in- 
dication of the permanent decline of that famous trade. 
| We should be sorry to think of the prospect of Scotland 
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HORIZONTAL ENGINE WITH VARIABLE EXPANSION GEAR. 


CONSTRUCTED BY MESSRS. SCHELLER AND BERCHTOLD, ENGINEERS, THALWEIL, ZURICH. 
(For Description, see Page 68.) 
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. DETAILS OF HORIZONTAL ENGINE WITH VARIABLE EXPANSION GEAR. 


CONSTRUCTED BY MESSRS. SCHELLER AND BERCHTOLD, ENGINEERS, THALWEIL, ZURICH. 
(For Description, see next Page.) 
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BERCHTOLD’S STEAM ENGINE. 

Messes. Scuxtten axp Bercutotp, of Thalyeil, 
Zurich, exhibited at the Vienna Exhibition a small steam 
engine, which we illustrate this week by a double-page en 
graving, besides perspective views and a number of details 
on pages 66,67, and 70. This engine is constructed on 

Berchtold’s patent, which covers the general arrangement 
of parta, as well as the very unique valve gear. 

The general arrangement of the machine, which is ex- 
ceedingly compact, will be clearly seen from the engravings. 
Its principal feature is that the bedplate is made to con- 
tain both air pump, hot well, and condenser, which are 
placed underneath the crosshea! guides. The air pump, as 
illustrated, is double-acting, 125 millimetres (4.92 in.) 
diameter by 400 millimetres (15.75) in. stroke ; in the engine 
at Vienna, however, these dimensions were respectively 160 
millimetres and 300 millimetres. The pump is worked by a 
somewhat complicated arrangement of levers. Convenient 
access can be had to the air pump valves by the two doors in 
the casing, the valves themselves being rectangular in shape. 
The arrangement of passages by which the condensers, pump 
chamber, and hot well are all got into a very limited space is 
certainly ingenious, and will be easily understood from an 
inspection of Figs. 12 and 13, page 67. The cylinder is bolted 
on to a strong flange on the end of the bedplate, and over- 
hangs without other support. It is 300 millimetres (11.8 in.) 
diameter by 600 millimetres (23.62 in.) stroke, and is steam 
jacketted, the steam passing through the jacket on its way 
to the valves. The jacket and back cylinder cover are 
properly cleaded. The piston-rod head works in a slipper 
guide of large surface, and the crankshaft has its maia 
bearing brasses adjustable both ways, the plammer block 
itself forming part of the bedplate. The section used 
in the arms of the flywheel, which will be seen in the 
perspective views, deserves a word of praise. 

The valve gear is somewhat complicated, but we shall 
endeavour to make it clear by the aid of Figs. 5 to 9. 
It is onein which the valves are actuated from the governor 
spindle, and the cut off entirely under the control of 
the governor itself. The governor runs at the same 
number of revolutions as the crankshaft, and is driven by 
bevel gearing ; it is of the ordinary type, but weighted. The 
valves are four in number, two steam and two exhaust, They 
are flat perforated discs (Figs. 5 and 7), working in a hori- 
zontal plane, and are kept tight both by the steam pressure, 
and by small springs. ‘The exhaust valves (under the cylin- 
der) are worked from a grooved disc revolving on the lower 
end of the governor spindle by means of the arrangement 
shown in Fig. 11. The levers on the steam valve spindles are 
connected with dashpots and springs, of mach the same 
kind as are used with Corliss valves; the way in which the 
difficulty of want of room for the connecting rods is got over, 
(see Fig. 7), is very neat. All the levers are made straight- 
sided throughout their length, slotted behind the spindle, and 
the two sides nipped together by a tightening screw, Figs. 
7 and 11, so that no keyways have to be cut in the spindles. 
The centre lines of the two dashpots are not in the same 
plane, but one lies about an inch higher than the otber. 

In the figures A is a horizontal lever working on a pin at 
M, and embraced by a brass slide B, on the upper surface 
of which are cast a couple of parallel webs enclosing a small 
channel L. Acam with very sharp corners (almost lozenge- 
shaped in fact) revolving always with the governor spindle, 
and shown dotted in Fig. 7, works against the side of B, 
and so communicgtes a continual rocking motion to A in a 
horizontal plane.“ Upon the lever A itself is the fulcrum of 
another lever F, which can move in a vertical plane, and 
which has, at the end furthest from the governor, a steel 
striker H, which, by pressing the piston rods of the dash- 
pets, can open the valves. The opening motion of this 
striker is in the same direction (towards the crankshaft) 
for both the valves; in the one case it presses directly on 
the end of the rod, and in the other it presses on the inner 
side of a steel hook, the arrangement being as shown in 
Fig. 9. Eis a block fixed to, and revolving with, the 
governor spindle, and having a groove in it, of which one 
half is at one level, and one half at another, the two being 
joined by steep curves, which are seen in Figs. 5 and 6, A 
pin in the end of the lever F works in this groove, and this 
lever therefore receives (in addition to the horizontal vibra- 
tion given to it by A) quick motions up and down, alternat- 
ing with periods of rest in each position. The limits of the 
up-and-down motions are so adjusted that the two corre- 
sponding positions of the striker H are exactly opposite the 
two centre lines of the dashpots, which, as before explained, 
are at different levels. D is the movable slide of the 
governor, and has upon one of its faces (the one furthest 
from the crankshaft) an oblique straight groove, in which 
works a pin in the lever C. This lever can move upon a 
fixed pin (in a bracket K) at its upper end, but only 
changes its position when the upward or downward motion 
of the governor slide compels it to do so by giving a side 
motion, by means of the groove, to the pin above mentioned. 
The lower end of C works in the channel L on the top of 
the block B, previously mentioned, this channel being suffi- 

ciently long to allow C to remain in gear, whatever may be 
the position of the lever A. The lever F is compound, the 
end nearest E being separately jointed upon a vertical pin, 
and prevented from sharing the sideway motion given to F 
by A, so that it always remains in the slot in E. 

The action of the gear is as follows: Suppose the strik- 
ing end of H to be the level of the lower rod, and the piston 
to be at the commencement of its stroke. The cam on the 














governor spindle, pressing against the slide B, moves the 
lever A, and consequently also F and H, and in this way 
opens the valve. Directly the point of the cam leaves the 
slide B (as shown in Fig. 7), the spring (we mentioned 
before that the gear includes spring boxes and dashpots) 
closes the valve, and therefore presses back F, and so keeps 
B in contact with the cam. The ghape of the cam renders 
this closing motion practically instantaneous. During all this 
time the pin in the end of the lever F has been stationary 
in the higher half of the groove in E, as is seen in Fig. 5. 
On approaching the end of the stroke, however, its position 
is rapidly changed, and the striker is brought opposite the 
centre of the higher dashpot, so that when the second lobe 
of the cam comes in contact with B, and moves A and F’ 
again, the valve belonging to the other end of the cylinder 
is opened, and so the process goes on. It will be seen that 
the position of B upon the lever A is determined altogether 
by ©, and as the position of C itself is determined entirely 
by the governor (through the slot in D), the position of B 
is also controlled by the governor. As the cam on the 
governor spindle works against B, a little consideration will 
make it clear that upon the position of B upon A depends 
the duration of contact of the lobe of the cam, which in its 
turn determines the period during which the valve remains 
open, and by this means the cut-off is brought entirely 
under the control of the governor. 

Figs. 3 and 4 (page 70) show a modification of the gear 
we have just described, which has also been introduced by 
Herr Berchtold. In this case a grooved disc revolving 
continuously with the governor spindle, imparts to a 
striking lever an oscillatory motion, alternating with 
periods of complete rest. The striker itself is separate from 
the lever, and slides in Y-guides upon it. It is connected 
by a link with the governor sliding bush. This connexion 
is so arranged that the upward and downward motion of 
the latter moves the striker away from or towards the 
valve rods; its position in this direction obviously de- 
termines the time during which the striker is allowed to 
press against the rods; in other words, controls the cut off. 
The dashpots in this case are in the same plane, but the 
shape of the striker head is so arranged that, while it gears 
with one valve rod, it simply pushes the other aside. The 
lead is of course constant, asin all such gears, no matter 
what position in reference to the spindle the governor may 
give to the striker. An engine with this gear is working 
at Messrs. Scheller and Berchtold’s shops. 

Herr Berchtold’s invention is almost new, only one or 
two engines having as yet been constructed upon his patents, 
It is impossible to deny that it has the merit of great in- 
genuity, or that by it the distribution of the steam can be 
very exactly regulated; but it is also impossible to deny 
that the gear as exhibited at Vienna has fully as much 
complication as many Corliss gears, and on this ground may 
be objected to by many people. The arrangement shown 
in Figs. 3 and 4 appears to us preferable to the other—its 
action may not be quite so precise, but this is far out- 
weighed by its increased simplicity. It is, indeed, a system 
of gear from which good results may reasonably be antici- 
cipated. In it, as in the other gear, the levers, &c., remain 
almost stationary except during the period of steam admis- 
sion, which corresponds to a saving of power even over the 
Corliss valve gear. The clearance space is small, and the 
exhaust valves will effectually drain the cylinder. We 
should fear, however, that there may be some difficulty in 
keeping the valves tight, as there is generally in such 
valves a tendency to wear first at the periphery, where the 
motion is quickest. It is only right, however, to add that 
a Berchtold engine which has been at work for some time, 
seems to have given very good results as regards the small 
amount of repairs found necessary, or of wear in the gear. 
The suspending of the governor from the cylinder, which in 
its turn is entirely overhung, seems scarcely to be com- 
mended, and we fear that the extreme compactnes nd 
snugness of the condenser, &c., may be apt to interfere with 
its efficiency. The engine is constructed to work at from 
80 to 1001b. pressure; and the piston rod, &., and the 
whole of the valve gear, is made of steel. The cut-off is 
variable from 0 to.4 of the stroke, and the number of 
revolutions is intended to be 60 to 66, giving a piston 
speed of about 250 ft. per minute. We understand that 
Messrs. James Luter and Co., of 56, Basinghall-street, 
E.C., are the London agents for these engines. 








TRADES UNION CONGRESS AT 
SHEFFIELD. 
SHeErrietp, Wednesday. 
CoxcLupixe Report. 

On the Wednesday morning the Congress went into a 
di-cussion on the letter read from the Ligue Universelle on 
the preceding evening. A resolution was put forward by 
Mr. McDonald, expressive of goodwill and good feeling to- 
wards the Continental unionists, but an amendment moved 
by Mr. Mottershead (London), was carried, suspending de- 
cision on the matter until next year. The Criminal Law 
Amendment Act drew forth unmitigated and unlimited ex- 
pressions of condemnation, so many delegates having in the 
first instance put forward resolutions that they were re- 
quested to retire in order to prepare a joint resolve. This 
was carried in a shape expressive of pleasure at the progress 
made during the past year with public opinion and with 
members of Parliament who have promised to vote for its 
repeal ; pledging every delegate to agitate in all possible 
ways for its entire repeal ; and stating that if the Govern- 


ment declined to undertake the Bill for that purpose, Mr. 
Mundella should be asked to bring it in on the very first night 
of the session. On the question of the Conspiracy Laws a 
resolution was carried, setting forth that “as the existing 
law of conspiracy was vague in its character and excessive 
in its penalties it required amendment in the sense of the 
Bill brought in by Sir W. Vernon{Harcourt last Session, and 
that every effort should be made to amend the present 
laws.” 

The Masters and Servants Act was next discussed at 
some length, several of the speakers instancing cases in which 
hardship had been suffered. Mr. Halliday, President of 
the Miners’ National Association, in alluding to the prosecu- 
tion which has sprung up out of the colliers’ strike at 
Burnley, said it was putting the law in force in an arbitrary 
manner to prosecute eleven men for giving advice and as- 
sistance to men who were under no contract whatever, and 
who desired to leave. A resolution demanding the repeal of 
the criminal clauses of the Masters and Servants Act was 
unanimously passed. Stipendiary magistrates formed the 
theme of the next resolution, which asked the Government 
not to appoint any more irresponsible, clerical, and unpaid 
magistrates, but to establish stipendiaries throughout the 
kingdom. A somewhat more sensible discussion ensued 
as to contracts. It was moved that workmen should 
carefully avoid entering into contracts until the criminal 
clauses of the Masters and Servants Act bad been repealed, 
but Mr. Kane, of Darlington, said he doubted the judicious- 
ness of the recommendation in the present state of trade, 
aud considering the number of unemployed who were glad 
enough to enter into contracts. An amendment was 
passed expressing the desirability of relinquishing the cus- 
tom of entering into long contracts, as far as the custom of 
each trade would allow. Mr. George Howell, London, read 
an address in favour of the Nine Hours Bill of Mr. Mun- 
della, and a resolution was passed pledging the delegates to 
advocate and further the cause of factory reform by all 
means in their power. On the motion of Mr. Mottershead, 
London, a resolution wholly condemning Mr. Faweett’s recent 
letter to the Times on this subject was passed. A long dis- 
cussion, originated by Mr. Lowry, Liverpool, followed as to 
the advisability of extending the provisions of the Factory 
Acts to those employed in retail shops. Mr. Frederick 
Harrison, who was on_the platform, cautioned the Congress 
not to commit itself in the matter, and pointed out the great 
difficulties in the way of dealing with the question satisfac- 
torily. On continuing the deliberations next day it was 
resolved that any legislation, as proposed by Sir John 
Lubbock’s Bill, should extend to all branches of industry 
alike. Professor Goldwin Smith's speech at the great even- 
ing meeting on the Wednesday was chiefly confined to the 
subject of emigration. His opinions have been so generally 
dealt with by the daily papers that we need not reproduce 
them here further than to remark that they were not 
favourable to America and the “ dwellers thereia.” 

On the Thursday morning the delegates were entertained 

at breakfast at the Victoria Station Hotel, on the invitation 
of Mr. Mundella, M.P., and a member of the employers of 
labour of the town. The Mayor of Sheffield occupied the 
chair, and there were present several manufacturers, io- 
cluding Mr. J. E. Vickers, a member of the National 
Federation of Associated Employers of Labour. Mr. Bragge 
(of John Brown and Co., Limited) made some remarks as 
to the dishonesty of workmen towards their work, which 
were not very well received, as appears by an occurrence 
which will be found recorded later on. The mayor gave 
the Congress a welcome to the town, and said he hoped that 
whenever disputes did arise, they would be settled by arbi- 
tration. Mr. George Howell, secretary, returned thanks in 
a neatly worded speech. On resuming proceedings of the 
ordinary congressional nature, a delegate from Leek, 
Staffordshire, read a paper demonstrating the grievances 
which ninety.seven silk twisters of Leek would be sub- 
jected to by the passing of any measure limiting the em- 
ployment of young children. This brought down a storm 
upon his head, and the Congrese, having expressed an 
opinion that if the silk-twisting trade depended so much 
on children, the sooner it died out the better, rejected the 
paper. 
Mr. George Howell, London, next read an able paper 
relative to the wrongs of the postal employés. It set forth 
their grievances at length, argued that they had a perfect 
right to combine, and stated that the department could 
afford to pay far better wages, and still leave a handsome 
profit. The Congress passed a resolution sympathising with, 
and supporting their cause. The truck system then formed 
the subject—a resolution and an amgndment. The latter 
was carried, and was to the effect that truck was bad in any 
form whatever. It also asked the Government to reintro- 
duce the Payment of Wages Bill, of 1872, as it stood before 
being sent to the select committee of the House of Com- 
mons, so that the payment of weekly wages may be made 
compulsory without any deduction whatever. 

On the Friday morning the Parliamentary Committee 
was elected. Its number is now extended to eleven, who 
are: Messrs. Bailey, Preston; Rolley, Sheffield; Howell, 
London ; Odger, London ; Mottershead, London ; McDonald, 
Holytown; Guile, London; Broadhurst, London ; Arch, 
Leamington ; W. Allen, London; and A. Boa, Glasgow. 
On voting as to the town at which next year’s Congress 
should be held, Liverpool was selected by a majority of six 
votes over Glasgow. 

It was resolved to request Mr. Hinde Palmer, M.P., to 





reintroduce his Compensation to Workmen Bill, of 1872, 
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and to press the subject on the attention of the Govern- 
ment. 

It was decided not to take any steps with regard to the 
Trades Union Bill at present, as the Goverment has the 
matter under its consideration. Mr. Broadhurst read a 
paper on the “ Representation of Labour in Parliament.” He 
enumerated views in favour of this, which were well received 
by the assembly. 

4 motion was unanimously carried calling the attention 
of the Government to the need for more efficient inspection 
under the Factory and Workshops Acts, and especially to 
the necessity of appointing efficient practical men for that 
. \ discussion ensued on the question of Federating Trades 
Unions, but so many resolutions and amendments were put 
forward that the deliberation thereon was held over until 
next day. A special meeting of the delegates on Friday 
: og passed a resolution in favour of the assimilation of 
the Borough and County Franchises, and decided to send 
to Mr. Gladstone a copy thereof. 

On the last day (Saturday) business was disposed of in a 
truly alarming manner, when compared with the transac- 

is of the previous two days. On the subject of the 
Direct Representation of Labour, a resolution was passed 
recommending all trades societies to exert themselves in the 
most strenuous manner for the support of labour candidates 
at the coming election, believing local efforts to be most 
desirable to attain that end. On the Federation of Trades 
Unions being again brought forward, all trades, or branches 
of trades, were recommended to become connected with the 
trades councils of their various districts. The “ Overtime, 
Piecework, Co-operation, and Industrial Partnerships” dis- 


ae 


cussion resulted in the condemnation of all overtime, espe- 
cially where systematic ; in the support of the principle of 
a limitation of apprenticeships; in the question of piece- 


work or day work, being left to the employers and em- 
in favour of productive co-operation, and support~- 


} 
pi yes 


ing co-operative establishments by workmen locked out or 
strike. The Congress condemned the employment of 
ivict labour in competition in the public market against 
honest and free labour, especially where underselling is re- 
sorted to. The employment of soldiers in agriculture was 
ndemned, and the Government were requested to issue a 
Royal Commission to inquire into the state of the laws and 
procedure relating to summary jurisdiction, and as to the 
appointment and removal of qualified and unqualified ma- 


gistrates. A copy of this resolution to be sent to Mr. Glad- 
stone. It was moved and carried that the time had now 
arrived for the admission of working men as jurymen, and 
advocating the establishment of trades halls. It was re- 
solved that the Congress believed arbitration to be the 
best means of settling all disputes; that the time had 
arrived for working men throughout the country to take 
up the question of technical education throughout the 
country, and to have schools for that purpose; that the 
principles of International Arbitration be heartily approved, 
and that the Parliamentary Committee be instructed to 
support Mr. Plimsoll’s Bill, or any measure for effecting 
better surveys and preventing the overloading of vessels. 
After votes of thanks had been given to the President, the 
press, &c., the proceedings were on the point of terminating, 
when a delegate called attention to the remarks made by 
Mr. Bragge at the breakfast on Thursday morning. He, 
the delegate, repelled his insinuations with scorn, Mr. 
Shipton, London, said the Parliamentary Committee had 
considered the matter, and had come to the conclusion that 
it was Lardly worth special notice. 

rhe Congress then broke up, a very material proportion 
of the business having been transacted at the last moment. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To tae Eprtor ov Exeiseskixe. — : 

Sin,—I am much pleased to see, by your leading article 
last week, that you have shown the real interest your journal 
takes in the welfare of our profession as mechanical engi- 
neers. There can be no doubt as to the advisability of re- 
moving to London, and when there, your suggestions as to 
evening meetings is well worthy of attention, in fact, it 
would follow; at the present time, instead of endeavouring 
to raise the “ statas” of the Institution, the executive seems 
bent on lowering it, by admitting gentlemen as members who 
have as much right to call themselves engineers as engineers 
would have to the title of President. Considering the names 
among the Council of men known to the world as perhaps some 
ot the ablest mechanical engineers we ever had, it is a matter 
of wonder to me that the Council themselves do not step in 
and stop this rapid deterioration in quality, for the sake of 
quantity, which may please a treasurer or secretary, but not 
the true well-wishers of the Institution. As to the character 
of the papers, the less said about this the better, as it goes on 
at present the evil is so great it must soon cure itself. But I 
would add a suggestion to yours, that out of all the surplus 
money in hand, some be applied to premiums and prizes, 
which will act as an inducement to members to take the vast 
amount of trouble involved in writing — and put a stop 
td a mere system of reading a trade catalogue. There is an 
opportunity now for the next President to make 1874 an 
epoch in the history of the Institution, and the probable 
euccemsor to our worthy President now is just the man to 

0 it. 

Yours obediently, 


Januars 21, 1874. W esTMINeTes. 





To tus Eprrox or ENGINSERING. 
Srz,—I am sure the majority of the members of the Insti- 
tution of Mechanical Engineers will thgnk you as I do for so 





ably expressing (in your article of last week) their views on 
the future duties past management of the Institution ; 
in fact, though I often meet many of them, I have never yet 
met with any member out of Birmingham who did not in- 
dorse al! you have said. 

But as so little has hitherto been actually done towards 
moving the Institution to London, or in any other way 
increasing its usefulness, I naturally a there should be 
some “ ot side to the question” es the one you gave 
us, and which I can see so plainly. 

I know you are always willing to o our columns to 
both sides of any useful subject, and I hee ‘ore hope, if there 
is any “ other side,” that some one will kindly favour us with 
a letter in your columns giving the reasons of the “ other 
side” for keeping the Institution in Birmingham, and for 
“hoarding up” a great part of its yearly income instead of 
spending it in oe em our stock of scientific and practical 
knowledge of mechanical subjects. 

Tam, Sir, yours, &c., 
Avupt ALTsram Parte. 

January, 20, 1874. 





To tux Epitor oy Exatyeerive. 

Sin,—As a member of the Institution of Mechanical Engi- 
neers, I cannot refrain from tendering you my sincers than 
for the excellent leader in your last week's issue regarding 
the position of our Institution, the ra real in the Ic- 
stitution, and finally, regarding the wish of a great majority 
of the members to, have the head-quarters of the Society 
changed fom Birmingham to London. In confirmation of 
your views upon the latter point, [ may mention that most 
members living out of London state that they go ten times to 
London for every one trip to Birmingham, and I have even 
heard members, resident in Birmingham, express their convie- 
tion that it would be greatly to the benefit of the Institution if 
the head-quarters were shifted to London. As to the me- 
chanical engineers in London, I can testify that | know 
within my limited acquaintance upwards of thirty engineers 
in the metropolis who are all in business of their own, and 
who are ready to join our Lnstitution the moment we move 
to London, but they all refuse to lose a day each time they 
wish to attend the meetings in Birmingham. As an example 
of how much London is really the great centre, although not 
the geographical centre, of Great Britain, I may point to the 
Iron and Steel Institute holding meetings here each year, 
notwithstanding that the great majority of ironmasters 
live far away. 

In fact, any number of reasons can be brought forward in 
favour of removal to London, as you have already so ably 
done; but no other reason can be brought forward in favour 
of stopping at Birmingham than the fact, that the Institu- 
tion was 8 there, and being born there it ought to die 
there, and I feel convinced that if it remained at Birming- 
ham it would die a slow and lingering death ; but thanks to 
the good sense and energy of the majority of its members, and 
to your valuable assistance, this must not be, and all sincere 
friends of the Institution must put their shoulder to the 
wheel, so that your promise may become true, that the In- 
stitution of Mechanical Engineers may attain a position 
worthy of its name. 


London, January 22, 1874. 


Your obedient servant, 
Lewis OLRgIck. 





To tus Epiror or EnxGtnexrisa. 

Sre,—I have perused with os pleasure your very able 
article upon “ The Institution of Mechanical Engineers,” pub- 
lished in last week’s EnGINBERING. 

{ fully indorse all you say, and go even further, to assert 
that the way in which the affairs of the Institution are 
managed is simply disgraceful from begianing toend. In 
the first place it has been the custom for some time past 
to admit as members candidates who have not the slightest 
claim whatever to that distinction. Rule L Section IL. of 
the Institute's rule-book sets forth that “ Members are to 
be engineers not under 24 years of age, who, at the date of 
their election, are managing heads of establishments in 
which engines or other machines are made, and other 
engineers who may be considered by the Council to be 
qualified.” Now I don't see that this latter part of the rule 
is intended to mean that every candidate for membership 
shall be approved by the Council as qualified for election, 
but I take it to mean that, with the approval of the Council, 


h 





there may be elected as s such candidates who not 
actually being ‘‘ managing heads” of engineering establish- 


ments, are well known to be fully qualified to oceupy such 
positions, or who may have held them in time past. That 
this is the intention of the rule, I feel sure; no one could 
possibly understand it otherwise. Now let us see how this 
rule has been adhered to by the Council in putting the 
names of candidates before the members for their election, 
and we find at once that during the past three years some 
scores of names have appeared on the ballot lists of candi- 
dates who have no possible claim to beinz qualified | 
engineers; in many cases there have appeared the names of | 
men only just emerging from the nurseries of engineering, | 
in others the candidates have held very subordinate positions 
indeed, and I know of at least one case recently, in which 
the Council passed forward, for election as member, the 
name of aman who is not an engineer at all, and whose 
only qualification was that he happened to ow a small 
foundry, which was m ed for him by somebody else 
As these various persons have become members I am of 
course precluded trom og their names, but I 
am quite prepared to give the fullest information to the 
Council if necessary. You will perhaps say that because 
the names of candidates are put before the members for 
election, it is by no means incumbent u the meinbers 
to elect them — perhaps not; but how does this work in 
practice? Evidently very badly, for members naturally 
assume that the Council guarantee the fitness of the 
candidate, and they are loth to strike out names from 
the ballot list. It would be far better if the hsts were 
differently arranged, leaving it to the member voting to 
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— of 
don, because very many of the members 
and even for the country members it would be most 
venient, for the heads of all engineering firms of any 
portance have frequently to keep appointments in London, to 
transact business, and they could in most cases arrange these 
appointments to fall on one of the days of the meetings of 
the Institute, if they took place fortnightly, and in the even- 
—— business hours were over. 


the meetings, certainly many of them are mere trade adver- 
tisementa, and others are chi i 


Fe: 


able to divine; but whatever it may be, I very much 
ifthe Council have much choice of good papers, for members 
who are really well up in any branch of their profession, would 
hardly stand their papers being taken out of their hands, and 
read to the meeting by the secretary, instead of by them- 
selves, who would be much more able to explain the diagrams 
correctly, and would also be able to enlarge upon the sub- 
ject as they proceeded, emphasising the important points. 

The Institution has a very large sum of money in hand 
available to build a house suitable for its requirements, and 
nothing could be more desirable than that within as short a 
time as possible a site should be secured somewhere near to 
the head-quarters of the Institute of Civil Engineers, and 
that a proper building should be erected thereon without 
unnecessary delay. And I feel sure that if the various 
matters I have just touched upon were properly attended to, 
the Institution of Mechanical Lngineers would speedily occupy 
the same position with to mechanical engineering that 
the Institution of Civil Engineers does to civil engineering. 
And afterall it is the mechanical engineers that have ma 
England what she is. I have only to add that I hope as 
many members as possible will put in an appearance at 
Birmingham on the 29th inst., 80 as to thoroughly discuss 
the special matters then to be brought forward. 

I remain, Sir. yours, &e., 
A Memper or Tus Inetrrers. 
Liverpool, January 19, 1874. 


RUSSIAN MARINE ENGINES. 
a To THe “oe oF by snare a Oe 
S1r,—In your of the 2nd January, you publish t 

designs of is cnaiens of the frigate “ General Admiral,” 
which I am now making for the Russian Government. Those 
drawings have been sent to you by one of my staff without 
my know or permission, and I shall be obliged by your 
not publishing without my authority any further ns 
purporting to come from my works The insertion of 
this letter in your paper wi oblige, 
ours 





truly, 
Groner Barn. 
St. Petersburg, January 2/14, 1874. 


NOTES FROM THE SOUTH-WEST. 

Trade at Cardiff.—The quantity of coal — for foreign 
ports from Cardiff last year was 2,627, tons, against 
2,603,260 tons in 1872, and 2,060,138 tons in 1871. The 
shipments of coal coastwise from Cardiff last year were 
964,268 tons, against 933,323 toas ia 1872, and 861,208 tons 
in 1871. Iron orders come in very slowly at present at Car- 
diff, but some Russian business is anticipated in tho spring. 

Batten Breakwater.—Aa application for a visional 
order of the Board of Trade to authorise the levying of tolle 
on Plymouth shipping, in order to construct a breakwater on 
Batten reef and other works, has been considered by the 
Plymouth Chamber of Commerce. Its main feature received 
unanimous approval, but sundry details need elucidation, 
and the matter was referred to a special committee. 


Bilson and Crump Meadow Collieries.—We recently an- 
nounced the sale of these extensive collieries to Mr. M‘1 " 
of London, who, it appears, was the t of a syndicate, 
the actual purchasers. It is understood that a limited com- 
pany will be formed for carrying on the works. 

The Furest of Dean.—The coal trade continues depressed 
in the Forest of Dean. The furnaces are actively employed, 
and the production of pig iron is about an average for the 
season. 

Labour in the Rhondda Valley.—The men employed at 
the Pentre Colliery of the Rhondda V, have adopted a 
series of resolutions requiring payment of premiums before 
boys of from 12 to 17 years of age are teught to cut coal. 





[t further agreed that “ no one from 17 upwards should 
be Slowed to eut coal without first ing 61.;” and a sub- 
lati tained a signi t hint—that if any 





tr 
collier eonteavensd these rules the men would strike against 


him in a body. 

Devonport and Keyham Dockyards.—All the hands em~- 
ployed in the Devonport and Keyham ve 
orderel to work overtime, there being « great pressure of 
work in the yards. 

Ross and Monmouth Railway.—This line is completed, 
and has been certified by Colonel Rich as fit for traffic. 

Trade at Sw insea.—The shipping dues received at Swansea 
in 1873 amounted to 20,8191.,e0 © mmpared with 19,288/. ia 
1872 Little improvement has taken place at present in the 
iron trade of the Swansea district. There is still a good 
demand for all descriptions of eval. 
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DETAILS OF HORIZONTAL 
CONSTRUCTED BY MESSRS. SCHELLER AND BERCHTOLD, ENGINEERS, THALWEIL, ZURICH. 
(For Description see page 68.) 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Trom Market.—The warrant market since 


* the date of last report has been somewhat irregular, fluctuat- | 


ing betwixt 105s. and 107s. 6d., with a fair amount of busi- 
ness, closing on Friday at 107s. On Moniay the market 
opened at 106s, advanced to 107s. and closed buyers 106s. 6d. 
Yesterday the tone was quiet, and only a limited business 
was done from 10s. 6d. to 106s. 3d. cash, buyers remaining 


at the latter price. Business was done this forenoon at | 
| Section.—The inaugural meeting of the Graduates’ Section 


1068. to 106s. 3d. eash and fourteen days fixed; closing 
quietly at 106s. 3d. rather sellers. In the afternoon the 
market was idle, and the nominal price was 106s. cash. The 
undernoted prices for makers’ iron again show some slight 
reductions as compared with those of last week. 


No.1. No.3. 
a & & @ 
G.m.b,at Glasgow 3... sews 07 Bs «105 
Gartsherrie ,, eee eco eco 1138 0 1076 
Coltness ” eee soe ove 116 0 108 0 
Summerlee ,, oo ose ese 1126 1060 
Carnbroe * eee eco aj 1106 1070 
Monklaod e oes ese eee 107 6 105 6 
Clyde os on aha ~~ 107 6 106 6 
Govan, at Broomielaw ose a 107 6 1056 
Langloan,at Glasgow ... ace on 1126 1070 
Calder, at Port Dundas ooo eco 1126 107 6 
Glengarnock, at Ardrossan i... eee 112 0 107 6 
Eglinton » pie 1 107 0 105 0 
Dalmeliington pat eco ese 107 0 105 0 
Carron, at Grangemouth, selecte oe 112 6 a 
Shotts, at Leith ... < ont eco 112 6 1080 
Kinnell, at Bo'ness ‘i ose os 107 6 1038 6 
(The above all deliverable alongside.) 
Bar iron ... eco ese ou aes 131. 


Nail rods ... ee eee oes 131. 

Last week's shipments amounted to 7236 tons as against 

9270 tons in the corresponding week of last year. The im- 
rte of Middlesbrough pig iron into Grangemouth are 
seeping very large, last week's being 3060 tons as against 

1032 tons in the corresponding week last year. The total 

increase for this year is already 4500 tons. 

Ironworkers’ Strike at Wishaw.—After continuing for 
nearly three months, the strike of the puddilers, millmen, &c., 
at the Excelsior Iron Works, Shieldmuir, Wishaw ( Messrs. 
Johan Williams and Co.), came to an end last week. Fimliog 
that the wages of ironworkers were being reduced in other 
districts, some of the men went in on the employers’ terms 
early in the week, and as the week wore on the remainder 
sought to be taken back on the same terms; but on Saturday 
it transpired that there were still a number of the old hands 
left “ out in the cold” to whom Messrs. Williams and Co. re- 
fused to give work. 

Leith Dock Works.—The Leith Dock Commissioners 
having agreed to accept the estimate of Mr. James 
M‘ Naughton, Stewarton, Ayrshire, operations will shortly be 
commenced to the east of the Albert Dock. It is said that 
the contract price is about 220,000/,, or 15,0001. below the 
engineer's estimate, about 20,000/. below the tender of the 
contractor for the Albert Dock (Mr. Scott), and 60,000/. 


under the highest offer. It is anticipated that the new dock | 
will be completed within five years. On Saturday, at one | 





See.» Soy 


rend 








o'clock, this bridge was formally opened by the Dock Com- 


| missioners in presence of a large number of invited guests | 


and the public. The extreme length of the bridge is 214 ft.. 
and the actual span clear of the water is 120 ft., and it is said 
to be the largest hydraulic swing bridge in existence. Its 
weight is 750 tons, and the cost about 250,000/., ineluding the 
foundations and the hydraulic machinery. The use of this 
bridge, it is confidently anticipated, will very greatly extend 


| the shipping of the port, and facilitate the coal traffic. 


Institution of Engineers and Shipbuilders— Graduates’ 


of the Institution of Engineers and Shipbuilders in Scotland | 
was held last week, when the opening address was delivered | 
by Mr. James Gilchrist,’President of the Section. The address | 
was chiefly devoted to a notice of the progress made in various 
branches of mechanical engineering during the last few years, 
pray me | those branches which are practised in Glas- 
gow the vicinity. It also dealt with the progress made | 
in steam navigation during the last fifty or sixty years, and 
contrasted the Savannah, built in 1819, the first steamer that 
crossed the Atlantic, with the Iberia of 460 ft. in length, 
4820 tons, and 650 horse power nominal, built last year by 


| Messrs. John Elder and Co. This section, which embraces 


many members of the now defunct bodies, the Association 
of Engineers and Fairfield Association, consists of about 
eighty members, and promises to increase in strength with 
great rapidity, as the benefits held out to the members by the 
Council of the Institution are worthy of being prized. Not 
the least of those benefits is the privilege of using the very | 
valuable library which has been collected by the Institution | 
during the dozen years or so that it has been in existence. 

Watt Anniversary.—The foremen engineers of the Glasgow 
and the Clyde held their annua! dinner on Saturday evening, 
Mr. James Gilchrist i1 the chair. This dinner was instituted 
about thirty years ago, and is always held on or about the | 
natal day of James Watt. Seventy persons sat down to 
dinner, and after the usual loyal and patriotic toasts were pro- | 
posed and pledged, the toast of the evening, ‘“‘ The memory 
of James Watt,” was proposed from the chair, and suitably 
spoken to. The Watt aniversary was also celebrated on 
Monday evening by the Edinburgh School of Arts Watt | 
Club. In speaking to the toast, “The memory of Watt,” | 
the president of the club, the Rev. Dr. W. Hf. Gray, said that | 
Watt found the steam in a very rade and elementary state, 
and by one invention after another he was able to lay the | 
foundation, and lived to see the beginning of the superstruc- 
ture of that extraordinary system of railway network that | 
spread over the whole face of the world, and made us near | 
neighbours to the most distant parts of the globe. He was | 
an observant man, not one of those poms that were always 
looking into the middle of next week, but who looked about | 
him, and found what was to do in the present. He was a 
persistent thinker, and carried out the determination to make 
something of this pioneer of steam. He was a man of sym- 
metry of character, and possessed a great stock of general in- 
formation ; a man of genial kindness of heart and good moral 
qualities; and he wasof those inspired men who were given 
not only to interpret nature, but to help, to aid in the work of 
the civilisation of the world. The ame toast was also pro- 
last night at the annual dinner of the Glasgow | 

frewshire Society, in which county Greenock, the birth- 

place of Watt, is situated. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.Lessroven, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a much 
better attendance on Change than usual, but business was 
not brisk and prices closed easier. Nearly all the pig iron 
makers are well sold forward, and they continue to quote 
No. 3, 87s. 6d. per ton, but as a matter of fact they cannot 
obtain more than 85s. for that quality. Throughout the 
North of England the blast furnaces are working well, and 
in consequence of the Continental demand there is every 
reason to believe that they will be kept in full operation for 
the whole of the year. 

The Finished Iron Trade.—More iron works which have 
been inactive for many weeks are getting into operation 
again. Last week we stated that the North-Eastern Railway 
Company were in the market for rails. We understand 
that the Stockton Rail Company, Stockton, and the North 
Yorkshire Iron Company, eH Stockton, have several 
orders from the North-Eastern. There are numerous in- 
quiries for rails, and amongst those asking for quotations are 
the London and North-Western, the Great Northern, and 
the North British Railway Company. Notwithstanding the 
enormous and increasing number of rails made in Cleveland 
itis thought that the great requirements of buyers will result 
in this district being very well employed during the present 
year. 

The West Marsh Works, Middlesbrough.—These works, 
which it will be recollected were pov purchased by s 
few gentlemen, are to resume operations shortly. The 
manager is Mr. Thomas, lately of the Britannia Iron Works. 
We are informed that should trade improve six other fur- 
naces will be erected at the West Marsh Works. 

A New Squeezer.— Yesterday, on Change, Messrs. Vaughan 
and Sons, patent agents, Darlington, exhibited a model of 
Cooley, Robson, and Price's combined ball compresser and 
divider, to be used in connexion with rotary puddling fur- 
naces. The ball is received in a cradle and passed by a long 
lever into the squeezer, and can be divided into as many 
parts as may be desired. 

Puddling Furnace Doors.—At the Middlesbrough Iron 
Market yesterday, Messrs. Vaughan and Sous exhibited 4 
model of Richardson’s patent doors for puddjing furnaces. 
The rabble hole of these doors are dovetailed and chilled, 


| and their chief advantage over the ordinary doors is the 


additional length of time that they can be used. 
Shipbuilding and Engineering.—Throughout the north 
the iron shipbuilding and engineering trades are growing 
better. During the past few days Messrs. Withy, Alexander, 
and Co., Hartlepool, launched a screw steamer of 150) 


| tons, which will be fitted with engines of 110 horse power by 


Messrs. T. Richardson and Sons, of Hartlepool. At Middles- 
brough Messrs. Ruylton, Dixon, and Co., launched # screw 
steamer of 680 tons, which will be fitted with compound 
surface condensing engines of 80 nominal horse power by 
Messrs. Christie, Gutch, and Co., of North Shields. 

Aa Iron Store Company.—A new company, called the 


| Cleveland Iron Store Company, has recently been formed, 


with a capital of 100,0002, in shares of 1000/. each for the 
purpose of carrying oa the business of iron store keepers. 
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ENGINEERING. 





[Jan. 23, 1874. 








THE MECHANICAL PRODUCTION OF 
COLD 


At the meeting of the Institution of Civil 3a held 

on Tuesday the 2 inst., the President, Mr. T. E. Harrison, 

in the Chair, a paper was read “ On the Mechanical Produc- 

- + om" by Mr. Alexander Carnegie Kirk, Assoc. 
nat. C.E. 

The author defined the mechanical production of cold to 
be the removal of heat from a body without the intervention 
of @ colder body, by a continuous circle of operations. Any 
arrangement for effecting this was merely a heat engine, 
whose temperature of absorbing heat was lower than its tem- 
perature of ejecting heat, the motive power in this state of 
things being negative. An sir engine was the type of all 
refrigerating machines in which the medium used was incon- 
densable gas. A steam engine with a surface condenser 
might be taken as a type of in which this medium was 
a vapour or condensable gas. Harrison’s ether machine was 
the best known of this type. : 

The suthor’s attention was first directed to this subject 
when manager of the paraffin oil works of Messrs. Young, 
Meldrum, and Bioney, where a large quantity of paraffin 
had to be extracted from the oil. To effect this it was neces- 
sary to cool the oil, in which the paraffin was contained in 
solution, to a temperature of from 35 deg. to 40 deg., in 
order that the paraffin might crystallise and be separated. 
When, from the constantly increasing size of the works, it 
became impracticable to cool this oil by exposure in cold 
weather, an ether machine was procured, which did good 
service and overcame the difficulties for a year. As at the 
end of that time the machine was found to be too small, and 
as in use it not only required a great deal of care, but had 
been attended with several narrow escapes from fire, it was 
considered desirable to attain the same end without the em- 
ployment of a volatile and inflammable fluid. Air was 
selected as the medium, and the author was requested to 
devise the means fur making it available. 

The experiments were commenced on a small scale. At 
first air was compressed into a receiver, and allowed to ex- 
or by driving « small engine—a plan which had been 

efore proposed and tried—but it offered little encourage- 
ment. The next trial was with an apparatus similar to 
Stirling's air engine, with which, after many modifications, 
mercury was frozen. This apparatus consisted of a cylinder 
of thin tin plate, and a piston of the same material soldered 
air-tight. The ends of the cylinder were cones, with their 
apices looking inwards. The lower cone was kept full of 
water, to carry of any heat that might be formed, and into 
the upper one was placed the substance to be cooled. The 
piston was hollow, sliding nearly air-tight in the cylinder, 
the ends being conical, to fit the ends of the cylinder, and 
connected at their apices by a cylindrical opening filled with 
layers of wire gauze. Through this opening, when the 
piston was moved up or down, air passed freely from the 
space above the piston into the space below, and vice versd, 
traversing on its way the layers of gauze of which the re- 
generator was composed. The lower end of this — 
was connected by a pipe to a cylinder and piston, so that, by 
moving the latter up and down, the whole of the contained 
air was alternately compressed and expanded. The piston 
was moved by a crank, and on the same shaft there was an 
eceentric at right angles to the crank, by which the piston 
———? the regenerator was moved up and down. The 
crank eccentric were so placed that, while the piston was 
compressing the air in the cylinder, the piston containing the 
—— was at the top of its stroke, and the air in this 
4 inder was compressed in the » between the piston and 
the conical bottom containing cold water, by which the heat 
of compression was removed from this portion of the air. 
When the piston by which the air had been compressed was 
at the bottom of its stroke, the piston containing the re- 
generator was moving rapidly downwards, and the com- 
ressed and cooled air was passing through the regenerator, 
rom the lower space into the s between the piston and 
the upper conical end of the eylinder. While the piston 
containing a mene was in this position, the piston by 
which the air been compressed moved upwards, and the 
air in contact with the upper cone expanded, abstracting 
an from the contents of the cone, whatever they might be. 
regenerator vented heat passing with the air from 

the hot chamber Oo the cold. 

As the regenerator formed an essential part of the ap- 
paratus, and much of the effici of the machine depended 
on its working properly, the author made a series of experi- 
ments to ascertain what quantity of heat would be conveyed 
by air through regenerators of various constructions and 
gy Two kinds were tried—one of wire gauze in 

ayers, the air entering at right angles to the sheets, and 
another of sheets of metal "divided into strips, and placed 
edgeways to the current of air, which thus passed along the 
surface of the plates. The apparatus consisted of a cylinder, 
in which @ piston was moved backwards and forwards, 
causing the contained air to passat each motion of the piston 
through a hole in the piston containing regenerator 
be tried. One end was kept at a temperature of 212 deg, 
and in contact with the other there was a quantity 
of water, of which the rise in temperature showed the amount 
of heat that had passed with the air h the gauze. In 
the best results, the air, when of a ie density, in 
travelling from the cold end to the hot end and back again 
1° Be a = found to have become warmed 
OL g- for ead ree of difference of temperature 
between the hot and sold Sides of the tor; and with 
air of 100 lb. pressure per square inch e the 

the rise of temperature was only 0.00421 deg. for each degree 
of difference. From these experiments the author drew the 
following conclusions : 

1. That the efficiency of the regenerator i d nearly in 
proportion to the density of the air, but ia a somewhat slower 
ratio; and that the efficiency of all surfaces for heating and 
cooling sir would increase nearly as the density of the air 
passed over them. 








2. That it was sufficient to use one layer of gauze for 
each 3 deg. difference of temperature between the two sides of 
a regenerator. > 

3. That in a regenerator the surface exposed to the action 
of the air only was of value, the proportion of weight of 
~ epee to weight of air passed through it being of no 
value. 


In the large machine es actually made, the principle of 
aetion was isely the same as in the model. The compress- 
ing and expanding cylinder was double acting, each end being 
connected with a cooling cylinder. The m of the com- 
pressing cylinder was worked direct from the piston of a 
steam engine, and the pistons of the cooling cylinders were 
con to each end of a beam, and were worked by an 
eceentric at right angles to the crank. The action of this 
machine was iMustrated by a diagram; the motion of the 
pistons being represented by curves, the ordinates of which 
showed the volume of air in the several compartments of the 
machine at each part of a revolution. In these machines the 
air contained might be at any pressure, the efficiency of the 
machine, and its capacity 
pressure. The ordinary i was from 100 lb. 
to 120 1b. (maximum) per 


pressure, and to make loss by leakage, there was a small 
Compressing pump draming ita eu ly of air through two ee A 
i ith chloride friction, 25 horse power; quantity of cooling water 
if| minute, 1858 ; off 


boxes in succession, 
was necessary to keep all moisture out of the as 
the air pumped in were damp, the extreme cold of the 
expanding air caused itto be condensed, and to be deposited 
as snow, chiefly in the w : 
Besides enabling the use of ; 
to be dispensed with, which was the object aimed et in 
adopting this machine st Bathgate, experience showed that 
but few repairs were ired, owing chiefly to the absence 
of valves, and to the possi bili ity of using ores leather pack- 
ings. The repairs were in amount and were 
required in @ steam engine, and were equally within the 
skill of an engine fitter. machine at Bathgate had 
worked night and day since the year 1864. 

The author next described a modification of thig i 
adapted to work with moist air, and capable of being con- 
structed on a large seale, without the difficulties at- 
tended the manufacture of i 
former machine. It differed from the one just in 
the corrugated plates being dispensed with, and the water or 
bsine to Be cociey, one he Seman aan pen 

ession, being injected working air. Conse- 
Saently the interioe af the santiins | i 
by oil, and there was no need to keep the air dry. This ma- 
chine consisted essentially of two cylinders, 
side, each containing a double-acting plunger, connected to a 


180 deg. and a right ang 
be from 135 deg. to 120 deg. apart. These cylinders were 
connected somes Sree Te er den eee, 
regenerator, t on being mov. 
the air could pene oP from ono ayilader t the Sten The 
water to be cooled was forced in 


and 
flow down one end of the re the water used 
to remove the heat of com: Senet in 


stantly into the machine <r val 
ing was regulated by a It was then 
on aetna machi hey con eo 
compartment ine at every tina 

how two plungers, arranged as above, i 
of the three pistons employed in the 
piston moving up and while 
stationary at the end of its stroke, 

te eee sir into the other 
cylinder, that piston reeeding and expanding while the 
the fat iston was nearly stationary at the end of its stroke, 
and then both ifti 





= 


operations were performed at each end of the same cylinder. 

This machine was the first eobetrasted, and might be improved; 

the mecha friction was too great, and 

the regenerator was not what could be wished. By a re- 

arrangement of the machine the friction had been much re- 

duced. The now te oc could not at first 

be obtained, reliance had to be placed on a somewhat im- 

poietene of sheet brass. the works 

was em imperfections were casey im- 
rtance t bmp of ite < rulaly, with 

stile toealits to any one, and with 

e33 hands. ‘ 







The two machines deseribed—the wet and the dry-air ma- 
pete each bee ip mad me The dry-air machine 
was capable i repens 4 an of cold, 
ie ihe watt mucine shire wa limited to about 

2 deg. when using brine, i, range was to be 
preferred. With one dry-air ine to abstract at 
a very low bgp saeryg 4 heat second machine, 

to | temperatures might i than 
pare and thus an im t t in sioal ~ 
search would be put in hands investigator. The 


great advantages of the wet-air machine, which must secure 
its adoption in all cases where the range of temperature was 
limited, were that the temperatures of the air and of the water 
were nearly equalised ; no oi] was required in the cylinders, and 
it was not ome be dry the air previous to its admission 
into the cooling cylinder. The importance of this was well 
illustrated by the trouble in gettiag ordinary enginemen to 
attend to so simple a matter as fusing chloride of calcium. This 
elementary step from the domain of ordinary mechanics to 
the domain of chemistry had, particularly abroad, given more 
trouble than al! the rest of the machine put . After 
suggesting that cooling by expansion would probably be 
found a more effectual means of drying air than either 

acid, the author, in eon- 


chloride .of calciam or sulphuric 
clusion, gave the results of three trials of these 
1, Of the dry-air machine, made at Bathgate in 1864: 





Diameter of cooling cylinders, 36 in. ; stroke, 2}in.; dis- 


meter of compressing cylinder, 15 in. ; stroke, 30 in. ; 

sure of air in one | odes by ga 100 lb. senioom, 
48 lb. minimum ; of air in cylinder by gauge, 
110ib. maximum, 521b. minimum; revolutions, 66 per 
minute; power spent in driving, including friction, 23 horse 
power; quantity of cooling water per minute, 4.3 gallons; 
temperature of inflow, 62 deg ; tem ure of outflow, 94 
deg. ; oa e brine cooled, 6.7 per minute ; tem- 
perature of inflow, 32 deg. ; temperature of outflow, 23.5 deg. 

2. Trial of the wet-air machine, June 24, 1871: Diameter 
of hot and cold cylinders, 36in.; stroke, 36 in. ; diameter of 
barrel of hot and cold water pumps, plunger, and bucket, 
6in.; stroke, 6in.; revolutions minute, 35; power by 
diagrams from steam engine, 3/ horse power; power by 

iagrams from air cylinders, 26.3 horse power; quantity of 
00) water ” minute, 20.3 gallons; temperature of 
inflow, 63.25 deg.; temperature of outflow, 81 deg.; 
quantity of fresh water cooled per minute, 20.6 gallons; 
tem, ure of inflow, 61.25 deg.; temperature of outflow, 
47.25 deg. 

8. Trial of the same machine in the ordinary course of its 
work, cooling paraffin oil at the Oakbank Works, Midcalder, 
December 14, 1872: Revolutions per minute, 34; power 
i of steam cylinders spent in driving, includ- 


: inflow, 67 deg.; tem- 
— of , 73 deg. —- — per minute, 
; temperature of inflow, jeg. ; temperature 

of eulow, 28.98 deg. 

Unfortunately the exigencies of the work required the 
quantity of brine to be reduced to nearly one-half of what it 
ought to have been. Thus the screens were imperfect] 
washed, the air imperfectly warmed, and the ge fi. 
ciency of the machine was somewhat reduced. In the above 
experiments the water was measured in tanks erected for the 
occasion. 


If these machines were perfect, and worked without 
friction, the results for 1 1b. of air would have been for one 


+ | revolution : 


In the dry-air machine: foot-pounds to drive machine, 
1179.993 ; rejected heat, 7.12 lb. of water heated, 1 deg. 
Fahr.; absorbed heat, 5.59 lb. of water cooled, 1 deg. Fahr. ; 
pe mere y of rejected heat, 587 deg. absolute ; temperature 
of a heat, 461 deg. absolute. 

In the wet-air machine: foot-pounds to drive machine, 
756.359 ; rejected heat, 6.68 lb. of water heated, 1 deg. Fahr. ; 
Sates ony eg sg. abort 1 deg. Fabr. ; tem- 
perature , ute; temperature of 
absorbed heat, 476 ao. 

A i to the trial of the dry-air machine, 
and the second trial of the wet-air machine, as the tempera- 

above agreed with what probably was the 
temperature of the air in these trials, the perfect results, 
without friction, &., ought to have been : 

In dry-air machine: indicated horse power, 7.08 ; rejected 
heat, 1409 lb. of water heated, 1 deg. Fahr. per minute; 
absorbed 
minu 


heat, 1106 Ib. of water cooled, 1 deg. Fahr. per 


inute. 

In the wet-air machine: indicated horse power, 7.8; re- 
jected heat, 2271.2 lb. of water heated, 1 deg. Fabr. per 
minute; absorbed heat, 1795.2 lb. of water cooled, 1 deg. 
Fahr. per minute. 








Rattways 1s New Bruxswick.—A railway subsidy policy 
has been agreed on in New Brunswick. The local govern- 
ment proposes, with the sanction of the New Brunswick 


——_ to grant aid to some lines to the extent of 5000 
per mile. 


Amenicay Sream Navication.—The establishment of an- 
other line of American steamers is in contemplation. The 
posal is to build 45 iron steamers, each of 4000 tons 
burthen, and capable of steaming 16 knots per hour. The 
carrying capacity of each steamer is to be 2500 tons, and 
space is to be provided for 100 cabin and 1000 steerage pas- 
It is proposed to build the steamers on the banks 

sttee Releween ent to run them to Europe from Phila- 





delpbia, New York, and Baltimore. The project is 
an extensive one t in the t condition of 
American commerce and finance, we probably not hear 


much more about it, at any rate for some months to come. 
QuEENstaxD TaueGRraPay.—On a line from Sgringsass 
of 


Tambo the have been erected for a distance miles. 
On another from Gin Gin to Bundaberg the ing has 
been nearly completed, and the poles have been for 
22 miles, or within about 7 miles of Bundaberg. The works 


have progressed rather slowly, in consequence of the inabili 
of the contractors to obtain a full supply of labourers. 
reduced tariff for the despatch of telegrams came into force 
seemenmien, SATB this reduced eee Sto tent doubled 
pumber messages transmit t is proposed to 
ish additional wires from Brisbane to Maryborough, 
= = to Toowoomba, and from Rockhampton to the 
ju ; — 
Tae Miptayp Insrirers ov Misine Excinerrs.—A 
circular has, within the last few days, been issued by the 
of the Midland Institute of Mining Engineers to 
the wners of Yorkshire, asking for donations for the 
purpose of purchasing a building which, whilst it will become 
the head-quarters of the Institute, will be also devoted to 
l colliery business, and thus supply a felt want. 
he circular states that the society has now 226 members, 
which meet alternately at Barnsley, Leeds, and Wakefield, at 
such hotels as can aitins than eocsmmeintion, A ger 
opportunity now presents i ing a building o 
own. Mr. W. Croft, of Pinder gee 5 Barnsley, who 
recently purchased the Commercial Building at Barnsley, 
has it to the Institute for 3000/., being less by 
4001. than the building cost when it was erected, exclusive 
of the land on which f stands (850 square yards). A com- 
mittee has been formed to obtain donations. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

In comsequence of the great increase in our American connexion, 
we have found it necessary to establish a branch office in the 
United States. Communications may in future be addressed to 
Me. George Epwarp Hanpine, C.E., of 52, Broadway, New 
York, who is our accredited representative 

In answer to numerous inquiries, Mr. CHARLES GILBERT begs 
to state that Subscribers in the United States can be supplied 
with “ ENGINEERING” from this office, post free, for the sum of 
li. Se. 84. (8.56 dole. gold) per annum, payable in advance. 
Subscriptions (payable in advance) for this Journal (delivered 
post free) will also be received by Mr. HARDING, at the New 
York office above mentioned, at the rate of 9.50 dols. present 
currency. 


SPECIAL NOTICE: GERMAN EDITION 
Tue Publisher of this Journal begs to announce that ar- 
rangements bave been made with responsible Publishers for the 
simultaneous publication in Vienna of an Edition of ENGINEER- 
ING in the German language, and that a large circulation of this 
Edition throughoat Austria, Germany, Russia, and Switzerland, 
is guaranteed. The necessity for such a Journal has long been 
felt throughout these countries, where no similar publication at 
present exists, and the entire absence of competition will go far to 
insure the immediate success of the undertaking. The Publisher 
of ENGINEERING wishes to call the attention of Engineers and 
Manufacturers to the advantages which the German Edition will 
present as a medium for advertising, and arrangements have 
been made by which very favourable terms for Advertisements 
may be secured. 
Applications for Advertisements, as well as for Subscriptions to 
the German Edition, are received by the Publisher of ENGINEER- 
NG, at the Offices, 37, Bedford-street, or by the Publisher of the 
German Edition, Mr. CARL Fromme, No. 2, Glockengasse, Leopold- 
stadt, Vienna 





NOTICES OF MEETINGS. 

Tue INSTITUTION OF CrviL ENGInnERS.—Tuesday, January 27, 
et8pm. 1, Diseussion “On the Mechanical Production of Cold.” 
2. Time permitting, ‘ Description of Gas Works constructed for 
the Brighton and Hove Gas Company, at Portslade, Sussex,” by 
Mr. John Birch Paddon, M. Inst. CLE 

THe SocreTy oF T&ELeGRAPH ENGINEERS.— Meeting at the 
Institution of Civil Engineers, January 28th, Wednesday. Council 
Meeting at 7.0 P.M, Ordinary General Meeting at 80 P.M. Ad- 
journed Discussion on “Underground Telegraphs” — “ Duplex 
senererer,” by Mr. R. S. Calley, Vice-President, and Mr. J. B. 

earns. 
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We publish with the present number two two-page engrav- 
ings, showing respectively views of Scheller and Berch- 
told’s Horizontal Engine and Lauth’s Three-High Rolling 
Mills. The description of the first of these engravings 
will be found on page 65, and of the other on page 68. 
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BREECHLOADING ORDNANCE. 

AN examination of the wonderful collection of 
breechloading ordnance brought ther at the 
Vienna Exhibition showed a remarkable fact—that, 
with the exception of the insignificant display made 
by France, and the guns shown by Sweden, in which 





country the French imperfect system is adopted, all 
the breechloading ordnance exhibited was upon one 
system only. A further exception may, however, be 
made of one large naval gun —of cast iron, we believe 
—shown in the Russian pavilion, in which the French 
system was also adopted. Bearing in mind, that, 
with the exception of this country, the whole of 
Europe is armed with breechloading ordnance in all 
calibres, we shall be able fully to appreciate the 
singular uniformity of system which has found so 
extended an application ; while, looking beyond the 
Continent, we find that many other countries are 
armed with the same weapon, the use of which is 
almost universal. ‘The system thus so widely ex- 
tended is ostensibly Krupp’s, but in reality that of 
Mr. L. W. Broadwell, an American engineer, 
established, however, for many years in Germany. 

Few people have any wrested selion of the con- 
struction of the breechloading system in question, 
and to still fewer is the history of its development 
known. The whole story isa striking incident — 
probably the most striking on record—illustrative 
of the absurdity of the German patent law ; it is, 
besides, a singular history of injustice, worked with 
impunity to an individual who has been at once 
deprived of the credit and the profit, arising from 
his invention, thus utilised by the most celebrated 
manufacturer of ordnance in the world. What 
renders the case yet more striking is that Mr. 
Broadwell is no needy inventor, but the manu- 
facturer of ordnance on his own system, upon a 
large scale, at Carlsruhe, and that his claims are 
fully acknowledged in France, Russia, Austria, 
Turkey, Italy, and Switzerland, several of which 
countries have paid him large sums for his patent 
rights. 

To follow the story up thoroughly, we must go 
back as far as July, 1561, in which month Mr. 
Broadwell obtained his first English patent, but it 
may be well first to explain in a few words the 
arrangement ofthe breech-closing mechanism, as it 
is at present so widely used. This mechanism may 
be applied to any gun, the breech of which is suffi- 
ciently extended to admit of a slot somewhat larger 
than the bore, and at right angles to it, being cut 
through it. This slot is of such a form as to receive 
a so-called cylindro-prismatic wedge block, through 
one end of which a hole is formed of the same dia- 
meter as the chamber of the gun, while to the other 
end is attached a screw, of which the thread is par- 
tially cut away. ‘To this screw is attached a shaft 
and cross handle. ‘The position of the screw on 
the breech block is such that the threads og 
beyond the rear face of the block, and suitable re- 
cesses are formed to receive them in the breech of 
the gun itself. It will thus be evident that by turn- 
ing the screw partly round so that the portion cut 
away comes to the rear of the block, the latter can 
be awn out until the hole through the other 
end comes opposite the chamber of the gun, which 
is thus in a loading position. Further movement 
is checked by a stop. On pushing home the breech 
block, a partial turn of the screw locks it into the 
breech of the gun, rendering further motion im- 
possible when the gun is fired, although to counter- 
act any possible tendency of the shock to turn the 
acrew, the handle of the latter may be so counter- 
weighted that the jar shall tend always to tighten 
the block in its place. In the front face of the 
breech block is a circular recess, considerably larger 
than the chamber of the gun. In this recess is fitted 
a copper disc, and above it a steel circular plate 
exactly fitting the recess. The end of the chamber 
of the gun is considerably enlarged in diameter, this 
enlargement corresponding exactly with the dia- 
meter of the bearing plate in the breech block. The 
recess thus formed is not cylindrical but spherical, 
and it receives the spherical gas ring, which forms a 
vital point of the arrangement. The ring is made 
to fit the recess exactly, and its periphery forming 
a portion of a sphere, it is evident that it can 
always adjust itself, preserving at the same time 

rfect contact with its seat. ‘The back of the ring 
is made broad and flat, and bears against the plate 
before mentioned. On its rear face a series of con- 
centric grooves are cut to receive and retain any 
grains of dust or other impurities which may other- 
wise get between the back of the ring and the face 
of the plate, and make the contact imperfect. 

We have said sufficient to give a general idea of 
the construction of the arrangement, but at a future 
time we shall more fully consider it with the aid of 
detailed drawings. It will be seen that the mogt 
valuable jality of the invention consists in the 
combination of a self-adjusting spherical gas ring, 





with an adjustable circular bearing plate, which 
together form a perfectly gas-tight joint, and which 
can be repaired at an insignificant outlay both in 
time and money. 

To return now to the first lish t of Mr. 
Broadwell. This is dated the ] July, 1861, 
and was granted for various improvements in breech - 
loading ordnance. It contained the application of 
the sliding breech block, somewhat as just described, 
with de for locking the same, naturally crude 
as compared with the latter device, The most im- 
portant feature, however, was the insertion in a 
chamber in the face of the breech block of a cylin- 
drical metallic gas ring. In the month of October 
following, drawings of a gan, as patented, were sub- 
mitted to Mr. Krupp from which to form an esti- 
mate for the construction of some trial pieces. The 
order for these guns was, however, declined. On 
the 20th of February, 1863, an English patent was 
sealed to Mr, Krupp for certain improvements in 
breechloading ordnance, conspicuous amongst which 
was the insertion in a chamber in the face of the 
breech block of a cylindrical metallic gas ring, pre- 
cisely similar to that patented by Mr. Broadwell in 
1861. That a patent for this detail was ever granted 
to Mr. Krupp is a scandal to our patent system. 

Prior to this introduction by Broadwell of the 
metallic gas ring in all the different systems of 
Prussian breechloading guns—the Wharendorff, 
Kreiner, and Krupp—a papier-maché cup was at- 
tached to the rear of each cartridge bag, to check 
the escape of gas at the breech, and the various 
inventors had confined their efforts to mechanical 
devices for opening and closing the breech of the 
gan, the aforesaid papier maché-cup being always 
used, 

The property of Mr. Broadwell in the metallic 
gas ring was, we may mention in passing, entirely 
ignored, and served as a commencement for sub- 
sequent unacknowledged appropriations by Mr. 
Krupp. 

In 1863 Mr. Broadwell patented a very notable 
improvement in his system, This was the adoption 
of a conical, instead of a cylindrical ring, placed, 
not in a recess in the face of the breech block, but 
in a conical chamber in the rear of the breech of 
the gun, the recess in the breech block being filled 
up with an adjustable bearing plate in contact 
with the back of the conical gas ring. In 1865 
he completed his patent for operating the breech 
block by the screw with the cut-away thread, 

Early in 1864 a working model, embodying the 
features of this patent, as well as (for the first time) 
the cylindro-prismatic breech block, was made, and 
submitted to Mr. Krupp, with the view of entering 
into arrangements by which a royalty should be 
secured to the inventor, provided that Mr. Krupp 
should undertake the manufacture—a probable 
matter, judging from the past experience of the 
cylindrical gas ring: In answer to this eng 
however, an answer was received from Essen, de- 
clining to enter into any arrangement. On the 
contrary, Messrs. Berger, of Witten, who have sub- 
sequently manufactured large numbers of these 
guns, recognising the right of personal property in 
invention, paid a ts poet to Mr. Broadwell upon all 
guns they produced upon bis system. 

Going then to St. Petersburg, Mr. Broadwell sub- 
mitted the model alluded to, cf the consideration 
of the Chief of Russian Artillery, and almost simul- 
taneously with his arrival came one hundred 
4-pounder field guns from the works at Essen. Of 
these, fifty were provided with the Kreiner double- 
wedge breech block, and the remainder with the 
ordinary single wedge, but all of them were fitted 
with a cylindrical metallic gas ring in the face of the 
breech Flock, precisely as descri in. the 186] 
patent already noticed. 

At the request of Mr. Broadwell one of these guns 
was altered to the form patented in 1863. A 
conical ring was introduced at the base of the 
chamber, and the recess in the face of the breech 
block was filled with an adjustable bearing plate, 
whilst the screw fastening was substituted for the 
clumsy double lever arrangement then made by Mr. 
Krupp, the only difference being that the form of 
the breech block was not altered, as the gun was 
not suited to it. This conv gun was then sub- 
mitted to a long series of tests with the ordinary 
pieces, and these experiments resulted in the entire 
adoption of the Broadwell system by the Russian 
Government. It was during the progress of these 
trials that Mr. Broadwell verte eee, eaniely, 
most important improvement ’ ’ 
the substitution n spherical, instosd of « conical, 
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ring, for the gas check, as already described. The 


value of this detail was at once appreciated by the 
Russian Government, which adopted at once the 
entire system for all calibres, and which has not 
made the smallest alteration in its details after eight 
years of experience. 

Large orders for the Broadwell gun from the 
Russian Government to Mr. Krupp, quickly fol- 
lowed the purchase of the patents, and from that 
time no breechloading gun of any other form has 
been turned out at Essen, although the inventor 
has utterly failed to obtain any acknowledgment 
from Krupp as to his property of the invention, be- 
yond the fact that the spherical gas ring is called, 
even at Essen, the Broadwell ring, although no 
royalty has ever been paid for its use. More than 
this, patents were taken out in thia country, by Mr. 
Krupp, bearing the date December 7, 1868, for so- 
called improvements in breechloading ordnance, 


which practically embody the details in Broadwell’s | 


model of 1864, and the drawings supplied by the 
Russian Government with their first order in 1565, 
or the beginning of 1866. 

It should be mentioned in conclusion that shortly 
after obtaining his patent in 1861, Mr. Broadwell 
submitted his plans to the Prussian Minister of War, 
soliciting a trial of the system, and asking that, if 
successful, its adoption should follow. 
refusal to entertain this proposition was returned to 
the application, but shortly after, a large number 
of guns were fitted with the cylindrical ring in the 


face of the breech block, in principle identical with | 


the drawings of Mr. Broadwell. These guns were 
largely used during the war with Denmark, when 
the results obtained were so satisfactory, that its 
universal adoption was ordered, without, however, 
any reference to the claims of the inventor. 

Again, in 1865, after the introduction of the 
spherical ring, an application was again made to 
the Prussian War Office, strengthened by the repre- 


sentations of the American Minister at Berlin, ‘The | 


olficial reply to this application was to the effect 
that, having made a similar device six years before, 
a priority of invention rendered Mr. Broadwell’s 
claim invalid. If this was true, it was unaccount- 
able that so valuable a device was allowed to re- 
main unused for so long a period, only to be em- 
ployed after Mr. Broadwell’s plan had been sub- 
mitted, After some official trials that were made 
with the spherical ring at Tegel, instructions were 
issued for the adoption of the system throughout 
the service for heavy calibres, and in direct con- 
tradiction to the assertion of prior invention, as an 


excuse for evading the claims of Mr. Broadwell | 


upon the Government, the spherical ring is called 
universally in the official works on artillery, pub- 
lished by the Prussian War Office, the *‘ Broad- 
well ring,” a full and sufficient acknowledgment of 
the originality of invention that had been previously 
denied. 

Such is the story of the European breechloading 
system as borne out by patent specifications and official 
and authentic documentary evidence. We have told 
it with no wish to air the private grievances of an in- 
dividual, but as an illustration of the mischievous 
working of the so-called German patent law, and 
incidentally of the mal-administration of our own. 
Appropriation of invention was, it is true, seen on 
every side among the German exhibits at the Vienna 
Exhibition, though in no other instance on a scale 
so gigantic. Yet we have seen, as in the case of 
Messrs. Berger, of Witten, that some German manu- 
facturers do acknowledge the proprietorship of in- 
vention, and it appears catgnestinasy that a manu- 
facturer on so vast a scale as Mr. Krupp should 
not only decline to pay fairly for the invention by 
which he has profited so enormously, but should also 
decline to acknowledge the proprietorship. For our 
own part we believe that Mr. Krupp has, personally, 
remained hitherto in ignorance of the facts of the 
case, and that had he been acquainted with them, 
his share in the events we have recorded would 
never have taken place. 

Besides, however, our desire to show by the most 
striking example, the necessity for an improved 
legislation on patents in Germany, we have wished 
to establish the position due to the originator of the 
system of honschlending ordnance, adopted, as we 
have seen, by most of the leading powers in Europe, 
and largely employed in South America, in China, 
and in Japan, and whose name, as we shall find 
when we are further advanced in our series of 
articles ree ordnance at the Vienna Exhibition, is 
also widely known for his improvements in the 
Gatling gun and mitrailleuse. 


An absolute | 





IRON INDUSTRY IN BURMAH. 
Severa. of our commercial and engineering papers 
| have lately reproduced an article from an Indian jour- 
| nal regarding the resources of Upper Burmah, a dis- 
| trict which, according to a memorandum by Captain 

Stroner, the political agent at the capital, ia richer 
jin metals and minerals than any other country in 
the known world. There must be some exaggera- 
| tion in this statement, for it is impossible to believe 
| that with gold, copper, tin, lead, and iron abound- 
| ing as it is stated they do, and coal equal to the best 
English coal, only waiting some difficulties in transit 
to be overcome, Burmah can have so long consented 
quietly to remain one of the poorest and most back- 
ward countries in existence. But true or not 
true, the little kingdom seems to be waking up 
at last, and it is a very healthy sign that instead of 
rushing first and at once to the more brilliant en- 
terprises of gold and silver seeking, the Burmese 
are beginning at the right end, and are going to 
develop first their iron and coal. With these fairly 
| abundant and fairly worked, there is not the slightest 
| fear of the Government or the people being unable 
| to obtain all the gold, silver, tin, or lead they may 
require. 
We have been favoured with details of the plant 
| which has been manufactured here to the order of His 
Majesty the King of Burmah, for the purpose of 
| utilising the iron ores found in his country. These 
| ores consist apparently of brown and black hema- 
| tites, lying in a loose sandstone. ‘There are also 
deposits of magnetic oxide, and some beds of red 
hematite, approaching in quality the Cumberland 
ores, so needful in this country for mixing with 
other ironstones. For flux they have a pure calx 
spar, in great abundance, and for fuel either char- 
coal or coal. With cheap labour, and no strikes, 
and the high value of iron that must rule for the 
future, there can be noreason why His Majesty of the 
Golden Foot should not make a very prolific gold 
mine out of his hematites, and we trust that this 
effort on his part to turn his mineral treasures to 
| account may not bea mere spurt, like so many of the 
enterprises of Eastern potentates, As a rule, these 
| imaginative Orientals start well, but have no en- 
|durance. They want their chicken long before the 
| hatching time comes, even before the hen has finished 
| cackling very often; and they like to see the results 
|of capital, energy, and time, without expending 
either one or the other, Luckily, the Burmese iron 
ores are at the surface, and little expenditure is re- 
quired to turn them to account beyond that due to 
the erection of the iron works plant. 

But the coal, ‘equal to the best English,” we 
hear, ‘is so far inland that transport would be 
difficult ;” and have the Burmese the patience and 
| perseverance to overcome the difficulty? Will his 

majesty and his ministers have the courage to incur 
the generally inevitable expense of trial borings, 
shafts, trams, or railways, and all the costly appli- 
ances of coal mining, before seeing the black dia- 
monds that are to be the reward of all their en- 
terprise? With the mineral resources so abundant, 
the whole question of success or failure rests on the 
| perseverance and energy of the Burmese rulers. 
ackily several of the high Burmese officials have 
'received good European training in the schools and 
| colleges of this country and France, and it is to be 
| hoped that these ministers will be true to the know- 
| ledge they have imbibed. Anyhow, it seems that 
| the contingency of failing perseverance in the re- 
quisite mining for fossil fuel has been contemplated 
by the designers of the machinery to which we 
have referred. This is most observable in the blast 
| furnace plant, and the height and diameter of the 
| furnaces, intended primarily for the using of coal 
and coke, may still, with comparative ease, be so 
reduced as to adapt them to the use of charcoal, 
| which is abundant in Burmah. If charcoal should 
| have ultimately to be resorted to, then what may 
be lost in quantity will be somewhat made up in 
quality. 

It will be remembered that ambassadors from 
|Burmah came here not long ago, and that, after 
| being received at Court, they visited the chief 
jcentres of industry throughout this country. 
| Before they left it the king’s project for the 
| development of his majesty’s minerals was, under 
their sanction, put in execution. This under- 








| 


| taking, with several others for the development of 
| the natural resources of the country, has been con- 
| fided to an Englishman, Dr. Clement Williams. 
| Dr. Williams served in our army for some years, 

and formerly represented our Government at his 
| majesty’s court, while he is the author of a valuable 





work on trade routes through Burmah to China.* 
It was in his company a portion of the embassy 
lately in England visited the iron works plant then 
in progress at Messrs. Claridge, North, and Co,’s 
works in Staffordshire. The whole plant was ori. 
ginally contracted for by that firm, but ultimately, 
from various circumstances, especially pressure of 
time, the construction of the blast furnace plant 
and tube and wire works was intrusted to Mr. 
James Farmer, of Salford. 

It is proposed to erect the iron works on the 
right bank of the Irrawaddy, close to the old, and 
about 12 miles below the present capital, Mandalay, 
Whilst the coal can be brought down the river, the 
surface of a level country some 12 miles across will 
supply abundance of ore. The Irrawaddy will like- 
wise furnish the highway upon which the products 
of the iron works may be extensively distributed. 
We have in preparation engravings of the plant 
of these works, and we shall in future numbers de- 
scribe the latter fully; meanwhile, we propose to 
give such general particulars regarding Ren as will 
explain their extent. 

Sesides the blast furnaces, then, the works will 
include a forge and rolling mill, tube and wire works, 
and, lastly, a steel works for the manufacture of 
crucible steel. The blast furnaces, of which there 
will be two, will be 56 ft. high by 12 ft. in diameter 
at the boshes, unless it should, as we have hinted, 
eventually be decided to reduce their dimensions to 
suit them for charcoal fuel. They are to be iron- 
cased furnaces, and will be fitted with arrangements 
for taking off the gases, it being intended to utilise 
the latter for heating the hot-blast stoves and the 
boilers. The materials are to be raised by a water- 
balance hoist arranged between the two furnaces, 
The furnaces will be blown by a pair of direct-acting 
vertical blowing engines, constructed by*Mr. James 
Farmer, of Salford, these engines being of the type 
now so largely used in the Cleveland district. ‘The 
engines have 62in. blowing cylinders and 4 ft. 
stroke, and will be capable of being run at 40 revo- 
lutions per minute. As will be seen when we pub- 
lish engravings of them, the details of these engines 
have been well worked out, and the clearance spaces 
at each end of the blowing cylinders have been re- 
duced to less than 800 cubic inches. In addition 
to furnishing blast, the blowing engines work a 
couple of double-acting pumps, by which the fur- 
nace plant is supplied with water. 

The forge aaa rolling plant, together with the 
fittings for the puddling and reheating furnaces, has 
been manufactured by Messrs, Claridge, North, and 
Co., of Bilston, and it comprises a forge train, a 
merchant train, a sheet mill, and a guide mill for 
the smaller sections. ‘The forge train is capable of 
dealing with about 50 tons of puddled bars per day, 
and is driven by an engine with 26 in. cylinder and 
4 ft. stroke, while another engine, with 26 in. cylin- 
der and 3 ft, stroke, is supplied for driving the mer- 
chant train and shect malls, The plant just men- 
tioned is also accompanied by the necessary saws, 
shears, straightening and punching machines, &c. 

In connexion with the iron-producing machinery 
there has been constructed a complete plant for the 
production of tubes for gas om other purposes. 
rhis plant has been manufactured by Mr. James 
Farmer, of Salford, and consists of furnaces, draw 
benches, straightening machines, screwing machines, 
facing machines, and so forth ; indeed, everything 
needful for the finishing of first-class tubing. 

This machinery will be driven by a pair of 16 ft. 
horizontal engines of 2 ft. stroke, by the same 
manufacturer. Then there will be the needful 
apparatus for wire drawing. The wire to be here 
produced will include the various kinds of fine char- 
coal and steel wire for cotton-mill work, as well 
as the qualities more generally used, up to tele- 
graphic wire. 

Lastly, there will be steel-converting apparatus. 
This will consist of the usual ovens for the convert- 
ing of iron into steel by charcoal. In this de- 
partment the steam tilting hammer has been sup- 
plied by Messrs. Taylor and Buckley, of Oldham ; 
and it is certainly amongst the neatest specimens 
of tilting hammers of which we have any know- 
ledge. We may add that a staff of engineers and 
managers, selected by Dr. Williams to carry out 
his majesty’s enterprise, has already left England. 
The engineer-in-chief will be Mr. Robert H. Hol- 
gate, who for many years has been chief engineer 
at one of the largest iron works in Staffordshire, 
and his varied experience has doubtless well fitted 


® “Through Burmah to Western China.” Blackwood and 
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him for the duties which he has undertaken. By 
this extensive plant the King of Burmah will have 
the means of developing one of the most valuable 
resources of his country. It may well be hoped 
that his majesty will-give his confidence to those 
who will have the duty of working it, himself 
patiently awaiting the result, which will in due time 
prove as satisfactory as certain. 








THE INSTITUTION OF SURVEYORS. 
Amonest the various associations of a distinctly 
presentative character which have of late years 





re 
=. n called into existence by the requirements of 
society, none have been more rapidly or more 
sucessfully developed into a permanent condition 
than the Institution of Surveyors. For many 
years every other profession or body of men having 
acommon occupation has had a common centre of 
association. Surveyors, however, probably from 


their having lived and laboured in localities distant 
from each other, have, until recently, had none ; 
the common bond of cohesion, so useful to each 
and all, has been wanting. Not but what attempts 
have been made to centralise professional surveyors, 
and to some extent they have proved successful, 
although the associations formed were not invested 
with that strictly professional character which cha- 
racterises the present Institution. Thus, in 1834, 
the Land Surveyor’s Club was formed, which even- 
tually became little more than a dining club, although 
frequent intercourse was found greatly to benefit the 
members in the discharge of their business trans- 
tions. Other clubs followed, which included 
amongst their members not only land, but building 
and mineral surveyors, These, however, were only 
dining societies, and the recognised want of a purely 
professional association for long remained un- 
satisfied, At length a number of gentlemen, repre- 
nting every class of surveyor, set themselves the 
task of combining in one Institution all the sur- 
veyors of Great Britain. On the 23rd of March, 
1868, these gentlemen, twenty in number, held a 
mecting, at which they formed themselves into a 
Provisional Association, with the object of organis- 
ing the present Institution of Surveyors. From 
’ yst these gentlemen eight were appointed to 
f committee, and to them was entrusted the 
preparation of the bye-laws. The first general 
meeting of the association was held on the 15th of 
June, 1868, when the bye-laws of the society were 
confirmed, At this meeting the first Council was 
elected, the first president being Mr. John Clutton. 
in brief, are the leading circumstances which 
attended the formation of the Institute, which holds 
s meetings at its offices on the first floor of the 
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| No 12, Great George-street, Westminster. 
In the course of five years, however, such success 
had attended the endeavours of the active sup- 
porters of the Institute to promote its interests, 
that its numbers exceeded three hundred, and its 
funds had increased in proportion. It acquired the 
whole of the house in which it was located, and 
I a large lecture theatre in the rear, with 
libraries, reading-room, and other convenient offices 
en suite. The hallis 48 ft. long by 35 ft. wide, and 
is very handsome, lofty, well lighted, and ventilated. 
It not only affords the fullest accommodation for 
the ordinary meetings, but possesses the requisites 
of a good arbitration room, available at moderate 
charges for the members, and for which latter pur- 
I hall is constantly engaged. ‘The library 


largely of topographical works, some of 
1are of great value, and legal text-books, and 
on professional subjects. The Institution 
possesses a useful mineralogical and geo- 
Its members are divided into 
classes, members, associates, and honorary 
bers, with a student class attached. Its affairs 
ler the management of a council, which is 
elected annually, aided by an efficient and energetic 
y- Meetings are held fortnightly during the 
m, at which original papers on professional sub- 
ts are read and discussed. The transactions are 
ited and published in parts immediately after 
each meeting, so that country members are kept con- 
stantly informed of the proceedings of the Institute. 
rhe class of subjects chosen for papers embrace 
d inage, parochial assessments, the valuation of 
ind, the utilisation of sewage, improved dwellings 
working classes, enfranchisements, the 
aluation of annuities and reversions, mines and 
unerals, forestry, &e. The aim, in fact, is neither 
» trench upon the province of the engineer on the 
ae hand, nor of the architect on the other. This 
aim being realised in practice, gives an individuality 
vo the Institute which is the secret of its success. 


1 ' 
il collection, 


are u 
BEC et ry 
ary. 


& 
1} 
t 
i 


the 


fi 
v 
it 
t 
( 





In short the Institution of Surveyors is a striking ex- 
ample of success resulting from sustained and well- 
directed efforts. It now numbers three hundred and 
thirty members of all classes, and it has a well- 
appointed establishment, most conveniently and 
centrally situated, and replete with every con- 
venience for the accommodation of the members, 
It is, in effect, not only in a flourishing condition, 
but is a thoroughly established Institution, and one 
of extensive and extending usefulness. 


SEWAGE PROGRESS. 

In our sanitary retrospect for 1873, given at page 
24 ante, we afforded a general view of what had 
been done during that year in various matters re- 
lating to public health, but avoiding details. The 
importance of the subject induces us to supply the 
latter in some future articles, and for the purpose 
of giving accurate, and therefore reliable, informa- 
tion on the subject, we shall, during the present 
year, avail omnes of the offer made by several 
engineering and other authorities to give statements 
relating to their districts, in the hope that such will 
be found, not only of passing, but of permanent 
interest to our readers. 

Regarding the pollution of the Thames by the 
inflow of sewage, we gave some particulars respect- 
ing Richmond, Twickenham, Isleworth, and ad- 
jacent places at paye 467 of our last volume. We 
then stated that the Thames Conservancy Board 
had given a final notice to the Richmond vestry to 
discontinue the flow of sewage into the river. The 
Board has now taken severe steps, by summoning 
the Richmond Select Vestry ow wd the Petty Ses- 
sions for not discontinuing the flow of such sewage 
after legal notice had been given. The penalty is 
a rather heavy one, being 100/. for the original 
offence, and 50/. daily during its continuance for 
six months, a question involving penalties and costs 
amounting to nearly 10,000/. ‘The counsel for the 
vestry took the preliminary a that proceed. 
ings should have been taken within these six months, 
but the objection was very properly set aside by 
the bench of magistrates. Evidence was then given 
as to the influx of sewage into the Thames, and 
Mr. Wyeth, the parliamentary agent, stated that 
the Conservancy Board had suspended the exercise 
of their powers against the vestry during an appli- 
cation to Parliament for a Special Act, and for two 
years, provided the vestry ceased to allow the inflow 
of the sewage during the latter period, which had 
long expired, and nothing had been done. An- 
other technical difficulty was raised in respect to 
the production of the vestry books, which was con- 
nected with a further objection that the sewers, 
having been constructed by the Metropolitan 
Board of Works, were not under the legal control 
of the Richmond vestry, Eventually the legal evi- 
dence on the part of the Thames Conservancy 
Board was completed, and the question was ad- 
journed to the end of this month. The Isleworth 
Board of Guardians have been favoured with a com- 
munication from the Thames Conservancy Board, 
giving them notice to discontinue the flow of sewers 
into the Crane, a tributary of the Thames, and run- 
ning through Brentford, or any other watercourse 
within five miles of the Thames, and within twelve 
months, The solution of the metropolitan sewage 
question, one way or another, may therefore be 
considered as imminent, but in which way that will 
end is by no means apparent. 

It has been already stated in our columns that in 
both cases the authorities had determined to adopt 
irrigation, but that owing to the opposition of land- 
owners, whose property lies adjacent to the land 
intended to receive the sewage of Richmond and 
Brentford, no progress had been made in its disposal. 
There is little doubt, however, that eventually this 








difficulty will be overcome, for most probably it) 


will be met by mutual concession and the payment 
of compensation. ‘The land adjacent to, and for 
some distance from the banks of the Thames, is 
admirably adapted for sewage treatment, being 
largely composed of sand and small stones, which 
allow of ready filtration from the surface. 

Putting aside Mr. Hope’s model sewage farm, 
near Barking, which receives the sewage of Rom- 
ford, and has been both highly productive and 
profitable, perhaps one of the best arranged in all 
respects, is that of the Earl of Warwick, at Whit- 
nash, near Leamington. Some three or four years 
ago, Lord Warwick offered to receive the Leaming- 
ton sewage, for a term of thirty years, and to pay 
an annual rental of 450/. ‘The Board accepted the 
offer, and having obtained the sanction of the Local 
Government Board, raised a loan of about 16,0000. 


The sewage was then under treatment 
rocess, with but very small success as puri 
ication. The pumping station was fixed at the old 

works, where reservoirs were made. The sewage is 

received in a large reservoir capable of containing a 

million gallons, and is then conveyed by a culvert to 

the wells under the pumping engines, The sus- 
pended matter is almost entirely removed by sub- 
sidence in the large reservoir, which is cleaned out 
periodically. In dry weather the daily flow of the 
sewage of the entire district, with a population of 
23,000, is 500,000 gallons. ‘This, however, is enor- 
mously increased, even with moderate rain, owing 
to the peculiar conformation of the surrounding 
country, and the influx of all the rainfall of the dis- 
trict into the sewers. The engines, which were con- 
structed by Messrs. Preston, of Carlisle, were illus- 
trated and described by us in our number of April 
5, 1872. The sewage is conveyed to Lord Warwick's 
farm through a rising main 2} miles long, 20 in. in 
diameter at one end, and 18 in. for the greater part 
of ita length. Its outlet is 132 ft. above the level 
of the pumping station. The liquid is delivered by 
eight hydrants on the main, and is then conveyed in 
earthenware pipes and open carriers on to the land, 

The annual expenses are 900/., so that the Board 

incurs an annual expense of 450/. beyond the 450/. 

receipt as rent from the Earl of Warwick. ‘The 

area of land now irrigated is 400 acres, which can 
easily be increased to 1000 acres if required. 

We are glad to learn that the farm has been suc- 
cessful. ‘The crops grown last year were chiefly 
rye-grass, which was cut seven times, mangolds, 
turnips, cabbages, and other vegetables, The soil 
and the conformation of the land, combined with 
ready drainage of effluent, are all favourable to the 
|irrigation process ; and authorities of towns about 
to adopt me ay will find it to their advantage to 
inspect carefully the arrangements of this farm. 

This farm must not be confounded with the War- 
| wick farm, which belongs to the corporation of that 
| town, and situate at a short distance from it. ‘The 
sewage of the borough, with a population of 11,000 
|persons, and some 2500 houses, is estimated at 
about 530,000 gallons daily. The pumping engines 
are two of 25 horse power each, the pump making 
| 20 strokes per minute. The rising main is 16 in. in 
jdiameter and 1400 yards long. ‘The sewage flows 
| over the farm of 135 acres by gravitation, and the 
‘annual cost of pumping is between 500/. and 600/. 
| The crops of all kinds yielded well last year, and 
| we believe that if no actual profit was made, all ex- 
penses of work, management, &c,, were met. 

It must be borne in mind that in agricultural dis- 
tricts, situated far from large towns, the produce, no 
matter how excellent the quality, fetches compara- 
tively small prices. Similar farms situated near the 
metropolis would, of course, yield larger returns. On 
the other hand, however, the cost of land, and’work- 

| ing expenses would be greater. It would be a very 
interesting question settled if we could obtain a 

| kind of general balance-sheet of all the farms irri- 
gated by sewage, and of the results obtained by the 
precipitation processes, in a financial point of view. 
| Lhe difficulties in the way of accurate information, 
|are too great to be easily overcome. Where pos- 
| sible, however, we shall endeavour to supply re- 
| liable statistics in fature numbers. 

At page 521 in the last volume we called atten- 
| tion to the question of sewage and fever relating to 
| Cambridge, as affecting the health of some of the 
colleges. We have recently received a report of 
‘the investigations undertaken by Dra, Paget and 
| Bradbury as to the cause of typhoid fever in Gon- 
| ville and Caius Colleges. It appears that in Caius 
the cause of fever was directly traced to defective 
lsewers, Inthe basement of the building, under the 
| library staircase, near the top of which two of the 
cases of fever occurred, defects were found which 
| adequately accounted for the fever. In the new 
building, where every precaution had been taken, 
| apparently, to secure the absence of sewage gases, 
lit seems that they may have passed into the rooms 
through the rain-water pipes, which, although 
guarded by syphon traps, still allowed them to pass. 
‘The report states that it was possible, on the occa- 
sion of a heavy fall of rain, the syphon traps might 
have been emptied by their own action, and a free 
passage upwards left for the escape of sewer air. 
‘These opinions have a strong verification in the ex- 
perience of the Borough Engineer of Liverpool, to 
which we called attention at page 55 ante, under 
Section III. Mr. Deacon states that the most im- 
portant step that had been taken in Liverpool in 
regard to sanitary questions was that of the entire 
removal of all communications between the sewers 
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and the basement of houses, and also it is most im- 
portant that in every case sewers should be opened 
freely by shafts to the streets. In the case of Caius 
‘ ollege it appears that a direct communication be- 
tween the rooms and the sewers existed, and, of 

a very natural result followed, It appears 
also that at the time typhoid fever broke out at 
Cambridge the sewer passing along Trinity -street 
ec mtained typhoid excreta, owing to already existing 
cases in the tqwn, and it appeared possible that 
emanations from that may have passed into the 
r ; in which the college patients were located. 
‘The arrangements by which the bay windows were 
drained also allowed of the ea ape of sewage gases 
» the On the old principle of locking 
the stable door when the horse is stolen, the syphons 
are now being replaced by improved traps, and 
ventilating pipes for the sewers are to be ere cted. 
An inspection of the sewers has resulted in the 
expression of an opinion that they are in good con- 
dition, and freely discharge into the river. ‘This 
seems to be a matter of congratulation on the part 
of the authorities, and verifies what we have already 
stated, that the Cam is simply a common sewer on 


{ rooms. 


a large scale. 


ART CASTINGS AT THE VIENNA 
EXHIBITION.—No. VIL. 
Inon Castines ror BurLprna anp ORNAMENTAI 
PURPOSES. 

Ove former articles on this subject which referred 
especially to art castings in iron, contained, how- 
ever, many references to iron castings in general, 
and we now, in reporting briefly on castings for 
building and ornamental purposes, must re fer to 
the practical hints given in preceding articles with 
regard to the production of iron suitable for fine 
castings and on the preparation of the moulding 
sand necessary for such work. 

Amongst ornamental castings we may count trellis 
or pe rforated work, fillings for doors, screens for 
air and water-heating apparatus, tables and stands 
for flowers, fountains, vessels, and monuments; while 
the castings for building purposes, of which we 
propose now to speak, include rail posts, banisters, 
chimney-pieces and stoves, iron furniture, monu- 
ments for tombs, wells, stairs (circular and straight), 
balconies, columns, brackets, doors and 
girders, windows, stable fittings, 


verandahs, 
gates, railings, 
pavilions, greenhouses, &e. 

In dealing with this section of our subject we pro- 
pose first to speak about the preparation of the 
moulding sand necessary for the casting of the 
objecta just enumerated, and referring to what has 
been said about this when dealing with art castings, 
we may state at once that the success of the work 
depends in these cases, also, chiefly on the pene- 
trability of the sand, The latter must besides, be 
of a tine grain in order to allow the most distinct 
impressions to be obtained, whilst another great 
feature which has to be taken into consideration 
in the preparation of this sand is the large quantity 
of fluid iron used for producing castings for orna- 
mental and building purposes. ‘The sand must be 
therefore of sufficient density without losing any of 
its pe net rability. 

In our former articles we have already described 
the mode of preparing the sand for various purposes 
adopted at the Ilsenburg Foundry, and with re- 
ference to these rules, which may, besides, be con- 
sidered as a suitable standard for any foundry, we 
shall now state our views regarding the sand to be 
employed for castings for ornamental and building 
purposes 

1. For fine ornaments with high projecting de- 
tails, four parts of the red stony sand, described in 
our former articles, should be taken, and after being 
moistened and well kneaded together, should be 
mixed with five parts of loamy sand, this latter 
consisting of roasted or dry and raw sand-loam in 
equal proportions. ‘This mixture of sand after 
being sifted is to be placed directly upon the pattern, 
which has previously been covered with coal dust in 
order to facilitate its removal, whilst highly pene- 
trable sand is to be used for backing up. 

2. For larger ornaments the same sand as de- 
esvibed above may be used, but to the four parts of 
red stony sand three, instead of five, parte of loamy 
sand should be added, this alteration being made in 
order to facilitate the escape of the larger quantity of 
gases produced in these castings, whilst care should 
be taken that the sand does not lose any of its 
binding power. 

3. For objects which require a particularly smooth 
surface, as plates and crosses for graves, &c., one 





part of loamy sand is to be mixed with two parts of 
stony sand. For these castings it is especially 
necessary that any disturbance of the iron—such as 
is caused by the generation of the gases as soon as 
the latter meet with the slightest resistance—should 
be prevented. This purpose is at first obtained by 
the great penetrability of the sand prepared in the 
manner just mentioned. Besides, however, special 
air holes are necessary above and below the mould, 
and these may be produced either by piercing 
through the sand long pieces of smooth wire one- 
sixteenth or one-eighth of an inch in diameter, or 
by putting these wires—for which also cords may 
be substituted—into the sand during the moulding, 
and by carefully drawing them out afterwards, 
the moulding boxes being provided with the neces- 
sary openings at the sides to enable this to be done. 
It should be remembered that the sand placed 
on the pattern will get denser through the neces- 
sary manipulations with the moulder’s tools, and 
this is even facilitated and necessitated by the pro- 
portionate mixture of two parts of stony sand with 
one part of loamy sand. From the information given 
above, we find the sand consisting of two parts of 
stony sand and one part of loamy sand should be 
used for those ornamental castings which bear a 
close relation to art eastings, that for the second 
class of ornamental castings sand consisting of four 
parts of stony sand and three parts of loamy sand 
should be adopted, whilst castings for building 
purposes should be moulded in sand which is com- 
posed of four parta of stony sand and five parts of 
loamy sand. 

In order to increase the strength of the sand 
without diminishing its penetrability, nails or pieces 
of wire should be placed in it, the former being 
more suited for surfaces, and the latter for grooves, 
edges, and corners. Nails, however, are often 
applied in a useless and unnecessary manner, and 
are frequently employed in cases where a drawing 
off of the surface of sand through the heat of the 
liquid iron has not to be apprehended; such an 
occurrence takes place only, where ironjis used in 
large quantities, and where the pouring in occupies 
a considerable time. It should be considered, more- 
over, that the nails expand by the heat, and much 
damage is often done without having its cause ex- 
plained, by overlooking this fact. ‘Thus, not only is 
the mould damaged, but it is also very annoying 
to find on the casting an impression of every nail 
in the mould, 

The use of naila is, however, especially necessary 
at the mouth of the mould in order to prevent a 
washing away of the sand during the prolonged 
pouring in of the metal, such as occurs with castings 
for ornamental and building purposes; whilst nails or 
pieces of wire should be applied to moulds with 
deep recesses in the following manner :—After the 
pattern has been placed on the loam bottom and the 
box has been put over it, the sand No. 2 is sifted in 
up the height of the pattern, when nails with their 
heads towards the bottom are put into the sand form. 
ing the recesses, after which manipulation sand is 
thrown, zof rammed, into the moulding-box until the 
latter is filled, and only then is the whole mass of sand 
rammed down, whilst the putting of wires or cords 
through the lower sand should not be omitted. 
Very deep recesses may thus be produced more 
successfully than by using for such recesses sand of 
a higher binding power, and therefore less permeable 
character, in which latter case the fluid iron gets 
disturbed, making smooth surfaces—which in many 
cases, as, for instance, in dies, &c., are of the greatest 
importance—an utter impossibility. 

We may mention here a circumstance which is 
often neglected, and the consequences of which are 
generally attributed to other causes, often even to 
the application of nails and wires. We allude 
to the influence of the tapered shape of the mouth- 
pieces in the moulds, and which may be compared 
with a nail, the larger part at the top of the mouth 
corresponding with the head of the nail, and pre- 
venting thus, as the nail would do, a drawing into 
the sand during the setting of the metal. 

In consequence of this shape of the mouth and 
also of the edges formed at the top during the pour- 
ing of the metal, the runner cannot follow the 
setting and contraction of the metal in the mould, 
whence the latter, still red bot and very brittle at 
that temperature, is torn from the runner, causin 
often such damage that the casting cannot be used. 
Care should therefore be taken that if during the 
pouring out of the metal, edges are formed, and if 
they have even the thickness of note paper only 
(for in that case they are especially objectionable, 





on account of the early setting of this insignificant 
thickness) the runners should be freed in due time 
from the sand, but of course only when the liquid 
metal caunot any longer do damage to the mould, 

Further, care has to be taken respecting the 
escaping gas ; it should meet, when passing out of 
the mould, with a temperature sufficiently high to at 
once ignite it, otherwise it forms a combination with 
the oxygen of the air, and containing mostly hy- 
drogen gas, it forms oxyhydrogen gas, which ignites 
and explodes suddenly, whence great damage is 
often done to the mould. For castings for ornamental 
and building purposes special care should therefore 
be taken that the escaping gas comes at once in 
contact with burning bodies, as for instance, burning 
straw, wood, shavings, &c. 

In order to mould patterns with ornamental work 
on both sides, and which require the exact mouldin 
of one-half of the pattern if the latter is not divided 
into halves “which should be prevented as much as 
possible—so-called ‘ templet moulds” (Lehrbéden) 
may be used, especially in cases where many 
castings have to be made of the same pattern. 
For this purpose an exact ‘*bed” for one side of 
the pattern is made of sand, plaster-of-paris, or 
earthy gypsum, into which the pattern is placed ; 
the upper side of the latter is then moulded, and 
after the flask with the pattern has been lifted 
up, the second part of the pattern, which was pre- 
viously supported by the bed, is moulded in the 
second flask. ‘This arrangement, which is often em- 
ployed, is mentioned here in order to state that the 
‘*templet moulds” may suitably be made of sand, in 
those cases where the latter is of a less shrinking but 
well binding quality, the so-called “dry sand” con- 
sisting of a conglomerate of coarse grains of quartz 
and fat loam. ‘This sand allows ‘‘ templet moulds” 
to be made, which may be used several times, but not 
so safely as those made of plaster-of-paris, which, 
of course, are much more expensive. If coarse 
pebbles and fat loamy sand are at hand, the suit- 
able sand may be produced artificially by bring- 
ing a mixture of equal parts of the above materials 
under the stones of the loam mill; if a small 
number only of ornaments have to be cast, this sand 
may be used with advantage, whilst a mixture of 
sand and plaster-of-paris, which is less expensive 
than pure plaster-of-paris alone, and which offers 
nearly the same security, should be used in cases 
where the number of castings is large. 

Another method offering great advantages for the 
moulding of a large number of one and the same 
article is the substitution of planed plates or boards 
for the ‘*templet moulds,” one half of the pattern 
(if the two halves of the latter are exactly the same 
in every respect) being fixed on the plate. ‘This 
one half of the pattern may then be used for mould- 
ing the upper and the lower flask, whence a great 
saving in the pattern is effected, and the work of 
the moulder is greatly facilitated. Of course the 
two flasks of the moulding-box must be made to 
correspond exactly with each other by means of 
iron pegs. ‘This method may, however, be still 
further improved by providing the planed plate with 
an opening corresponding exactly in size to the out- 
line of the pattern, so that the latter may be drawn 
out of the sand by any contrivance, as, for instance, 
by screws, racks or levers, &c. ‘This is the idea upon 
which the construction of moulding machines, now 
largely used for the moulding of wheels, &c., has 
been based. 





= 


THE DISINTEGRATION AND UTILISATION 
OF SLAG.* 
By Caries Woop, Middlesbrough. 

Iv writing a paper on the gradual development of a sub- 
ject, such as the one I pro to deal with at present, to 
record and explain every idea that one may come across, of 
every specification that may be found, would take far more 
time and space than our prescribed limite will admit. Whilst, 
therefore, avoiding as much as possible all that might be 
tedious, I have endeavoured to note and explain such as | 
have thought would be interesting. 

I wish, however, before entering upon the subject of my 
paper, to say one or two words to such of my young friends 
as may be working up any special matter. 

It is not a very uncommon thing to find a person, who has 
got hold of what seems to be a new idea, thinking it a grand 
invention or discovery, rusbing madly off to the patent office, 
and spending every penny he in experiments and patents 
Then, often after years of labour and immense anxiety, 
finds out that the very same thing has been tried over 
over again, it may be, even in a far more advanced state thea 
he has arrived at. 

What I should recommend is this: First of all, find out 
what others have done before you. Then read all the books 


* Paper read before the Cleveland Institution of Engi- 
neers. 
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that bear upon the question. Ask every one, who knows 
anything on the point, for information. And lastly, get all 
the specifications from the patent office, and study them well. 
J am thoroughly convinced that the time so spent will be 
amply repaid, and will likely save you from the anxieties and 
ruin just mentioned. ; 

[ trust these few words will not be taken amiss, or looked 
upon as foreign to the business of my paper. As it is the 
opening one of this session, I have ventured so far, in the 
be pe that the hints may be of use to those who ma have to 
path similar to the one I have travelled during the 
lest two years. 

Following out the advice these remarks refer to, I may 
mention that in “reading up” the subject of blast furnance 
slag, | have come across more than 30 patents, and some 12 
or 14 other systems not patented; so that we have the certain 
knowledge of nearly 60 different people having laboured un- 
successfully, to bring this refuse and refractory material into 
commercial use. How many more have tried their hands at 
it. | do not know, but searcely a week passes without some 
new name being added to the list. 

The first attempt to use blast furnace slag—and for many 
years the oply one—was for road making, for which purpose 
it was simply broken up by hand, and used like other stone. 
Its soft and brittle nature, however, will not stand our heavy 
trafic, although in some parts of the Continent, little else is 
used. Various attempts have been made to devitrify the slag, 
chiefly by running it into large masses, allowing it to cool 
slowly in covered pits, and afterwards breaking it up. This 
is done both in Belgium and in Silesia. The most successful 
plan is that of M. Sepulere, who runs the slag continuously 
from the furnace into 4 pit, containing from 350 to 400 cubic 
feet, being from 6 to 8 ft. deep. The sides of the pit are in- 

utwards, so that the crust always rises as the pit is 

This takes from 10 to 12jdays to cool, being carefully 
d with ashes. When cooled, it is found to work easily. 
rom the bottom of the pit is very compact, and is found, 
after exposure to the air, to become very hard. It makes 
very good paving blocks, but better building stone. The 
composition of this slag differs somewhat from ours, and is 
easier to work. 

The large masses of slag that run from our furnaces, and the 
immense epace that such a system would occupy, will effee- 
tually prevent its being thus treated in this country, even 
supposing that a market could be found for it when made. 

The next attempt was one which seems naturally to suggest 
iteelf—the dealing with slag in its molten state as it flows 
from the furnace, by letting it run into moulds in the shape 
of bricks, tiles, &e. At first sight this seems very easy, and, 
it is undoubtedly true, that, if it depended merely upon 
filling the moulds, much might be done. And indeed very 
beautiful castings have actually been made. But here we 
stop, for now we find out the true nature of the material we 
have to deal with, and the difficulties we have to contend 
against. No sooner is the mould opened and the casting 
exposed to the air, than it falls to pieces. 

vercome this difficulty, no less than eight patents have 
at different times been taken out, most of them for processes 
of gradually cooling from the initial heat; whilst some pro- 
posed to anneal, by placing the articles in flues or ovens. 
The earliest attempt was made by a Mr. Manby, in 1813, 
wih 
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1 ran the slag into moulds, and removed the moulds, 
cks, and all, into ovens, thus thoroughly annealing them. 
The constant and steady demand for bricks has un- 
doubtedly stimulated the effort to produce this article in a 


commercial form; but the more we look into the question | 
the more do we see that the difficulties are insurmountable. | 
Bricks made on this plan will weigh from 12 to 13 |b. each. 
lf made hollow, then their friability is so much increased 
that they will hardly hold together sufficiently Jong to get 
them out of the moulds. 1000 bricks will weigh nearly 


s, whilst the same number of red bricks weigh but 24 
It has been most carefully estimated that from the non- 
filing of the moulds, the breakage in taking them from the 
ove stacking, &., not more than 50 per cent. of those 
actually poured, are fit for the market. Thus, for every 
1000 bricks made, 10 tons of slag would have to be carefully 
handled, and the greater part annealed. Let us see what 
this annealing and bandling costs. To take the bricks out 
the moulds, stack them upon a truck, place them in the 
oven, take them out again, sort and stack them for sale, 
means handling them about five times. Now, hot, friable 
icks, cannot be lifted under ls. per ton, and, we will sup- 
se, that only good ones are annealed: here alone, then, is | 
of 25s. To this must be added the other 5 tons of 
asters, say only at 6d. per ton (and this, with the runners 
‘rom the furnaces, is little enough), which will make the cost 
up to 27s. 6d. ~ 1000, to say nothing of wear and tear of 
machinery and ovens, trade expenses and trade debts. 

These figures seem so enormous, that I almost hesitate to 
produce them, and I shall be very glad if, any one during the 
aiscussion can correct me, as much has lately been written 
Upon cast slag bricks, and vast experience gained in the 
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neighbourhood. 
We wiil suppose, however, that by some process unknown 
to the writer, some one may have succeeded in making the 


We then have other difficulties 
contend against. As compared with red bricks, the freight 
°F cost of transit will be double; bricklayers could not handle 
so many; whilst a procession of bricklayers’ labourers, with 
‘heir hods half filled, would be a more grievous sight than 
Then again, it is a fact that they absorb so little 
moisture, that the mortar will not set, and walling will 
‘umble down after being laid 10 hours. My conviction 
‘herefore is, that slag bricks, made direct by casting, are 


never likely to supersede red bricks, or come into commercial 
use 


bricks at a moderate cost. 


‘ 


ever 


, There is one process, however, which I must mention 
“ re quitting the question of casting molten slag, which 
/a* been adopted with «. certain amount of success in Kinigs- 


tte, in Silesia. The slag is run into a large ladle, contain- 
ing fine coke dust, about I} in, thick. The Tadle 


is then rup 








upon wheels to where the bricks are to be made. The slag 
and coke dust are then mixed together with a curved iron or 
rabble. The gas generated by the coke is worked up with 
the liquid slag, and a doughy, or sponge-like substance pro- 
duced, very similar to the =— upon the table. You will 
notice that it is full of holes, is exceedingly light, and that 
there is sufficient elasticity in the walls of the cells to meet the 
contraction, and thus prevent fracture. This material, when 
pressed into a brick, does not require annealing. The bricks 

great strength, with very little weight, and are capital 
non-conductors of heat and sound. This plan of dealing 
with the molten slag, seems to me to be the only feasible 
one yet brought out. It remains to be seen whether our 
slag can be adapted to the process, and whether the cost of 
manipulation and waste would leave what is most to be de- 
sired—a profit. 

In May, 1848, a Mr. Twining read a paper before the Society 
of Arts, on Slag Pyrolite, or Artificial Lava, and in the follow- 
ing year offered fifty guineas for the best series of experimental 
researches on, and specimens of, the application of slag, or 
other allied products, to any new purpose, useful or orna- 
mental. The paper goes fully into the question, and is very 
interesting. It shows how thoroughly he understood its 
vitreous nature and valuable composition. Mr. Twining pro- 
poses many ways of utilising slag—amongst others, that just 
mentioned as employed in Silesia, for making a spongy brick, 
or, a8 he calls it, “artificial lava.” He also suggests the use 
of powdered slag, to be mixed with ingredients of various 
colours, and united to them by fusion, to be employed for 
ornamental purposes in the decorative arts. I learn from the 
secretary of the Society, that the fifty guineas were never 
claimed. There was not a single paper or specimen sent in. 
Slag evidently did not occupy much attention at that time. 
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power. Then comes another difficulty. 
caught? A gentleman who saw a 

Wales, told me that it floated about in the a 
gossamer we see flying about in a light breeze on an autumnal 
morning. It got into the men’s whiskers, and hair, 

| necks. The men could not live in it, and it had to be given 
| “Pe may one 

| rom the specimens on the table before kindly 


duced for this occasion by Mr. Barrett, of Testun. I - 
lated that a ton would occupy 1280 cubie feet, or 47 cubic 
yards. The apparatus to pov <M this, and the variation in 
the pn and quantity produced by our Cleveland furnaces, 
would require more intelligent labour than is now employed 
in the position of slaggers. 

Having now gone through the numerous schemes for the 
utilisation of slag, by the direct system, that is, the conver- 
sion of the liguid slag into useful articles, and having pointed 
out the various causes of non-success, we turn to the manipu- 
lation of this material by indirect processes. By these all its 
most valuable a FE gcc by the direct system, lay 
latent and useless) are laid open, and can be brought into 
action; and that hitherto dreaded vitreous character is made 
to bear a most important t—I mean the em t of 
slag in a granulated fo’ Sa this state it wae fe cho 
eally reunited, moulded into any form or shape, and after- 
wards allowed to harden by exposure to the air. 
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The employment of ground slag in the place of sand, in 
’ the manufacture of mortar and cement, has known and 
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The idea seems to have been patent to all experimenters { practised with varied success during the last 23 years. I 


on slag, that there are two most important points in its favour, 
viz., that it is a material most abundant and costly to remove, 
and that it is in a liquid state, and consequently, can be easily 
dealt with. Of the numerous inventors, only a few have 
thoroughly realised the difficulty of its nature. Attempts 


have been made to cast the slag into objecte of art, or such | 


articles as would fetch a bigh market value, and thus leave 
sufficient margin to cover the manufacturer for loss entailed 
by its defective properties. In 1854, Dr. Smith, of Phila- 
delpbia, and Mr. Henry Bessemer, took out a patent for 
dealing with slag in this way. The specification is a wonder 
in itself. There are no less than 24 claims. They evidently 
thought they would cover everything in connexion with slag. 
A large company was formed with a capital of 120,000/. to 
carry it out. 

One plan proposed by these gentlemen, was to cast the 
slag into hot sand moulds, and to remove the castings with 
the sand upon them, into an annealing oven—afterwards, 
to clean and polish the surface. I understand that some 
beautiful specimens were made, and I tried hard to get one 
or two to exhibit this evening. I wrote to Mr. Bessemer, 
but he did not even acknowledge my letter. The late Mr. 
Charles May was engineer for the company. We have, 
therefore, a guarantee that neither energy nor ability was 
wanting to the success of the concern. think the failure 
may be accounted for by the difficulty in overcoming our 
old enemy— contraction. 

Another plan treats the slag in quite a different, but novel 
and interesting way, by blowing the liquid slag by means 
of jets of air or steam. Mr. George Parry was the first to 
patent this plan,tin 1864, and he has since been followed by 
several others. One of those gentlemen was well known and 
respected in this district. I mean Mr. John Player, who, a 
few years ago, went out to America, and died there. Th 
last attempt in thie line, I believe, was made by Mr. David 
Joy. 1 understand that in Silesia operations on it have been 
successful, and that many uses are found for the material. 
Most of those gentlemen who have experimented upon it, 
have treated the slag as it runs from the furnace, whilet 
others have pro to remelt the slag in seperate fur- 
naces. The liquid slag is blown upon above, or underneath 
the stream, with a heavy pressure of blast or steam. The 
slag is thus drawn out into a mass of fine threads, called 
furnace or mineral wool. It has the appearance of dirty 
foreign wool, as cut from the sheep. Glass blowers produce 
a similar substance by drawing molten glass over a spinnin, 
wheel, from which wigs and birds are manufactured, an 
other reg bo the ooat tof sno soy : iia 

it has to employ wool as @ non-con- 
ductor for boilers and — no doubt, if it could 
be made cheaply, it would many other uses. But, of 


find that in 1850 Mr. Joseph Gibbs took out a patent for 
artificial stone and mortar, by mixing together ground slag 
and lime, which mixture was allowed to harden in the eun. 
Since that time about twenty other patents have been taken 
out for the same kind of work—that is, artificial stone, con- 
crete bricks, blocks, mortar, cement, &c. We see, therefore, 
that even its chemical ingredients have oceupied as much, 
or more, attention than the casting think I 
shall be able to show you, on further investigation, that its 
commercial non-success has not been on account of the 

uality of the material produced, but from the mechanical 
difteulty of reducing the slag to powder. Before going any 
further, we must stop to examine these chemical properties 
of which I have spoken. 

Mr. Crossley, in a paper read before this society, in March, 
1869, on the extraction of pure silica from blast fur- 
nace slag, gives us the following analysis. This has also 
been verified by Mr. Pattinson, of Newcastle, who gives very 
nearly the same results : 





Grey Slag 

cent. 
Silica eee - 88.25 
Alumina ... . - 22.19 
Lime ono eos 31.56 
Magnesia ... ove 4.14 
Protoxide of iron : ove 1.09 
Manganese wr “ Trace 
Calcie sulphide 2.95 
100.18 


In silica, alumina, and lime, we have the three most im- 
portant ingredients of cements and mortars; in calcic sul- 
phide, those of plaster-of-paris. Add-quick lime to these, in 


The a finely sub-divided state, and immedistely a chemical action 


sets in, dissolving and liberating in the first instance each in- 
gredient ; and then reuniting and hardening the whole into a 


cement and dense-like substance. 


With all these valuable chemical i ients it is difficult 

| to understand what has hitherto hi its progress; but 
as I pointed out in the first part of my , nothing can 
be successful, unless it be so com . So in this case, 


all these ingredients have been tested : 
but the cost of reducing the slag Se graces pe Seas Dene, 
whilst its inferior substitute, common sand, has been in 

market at such a low rate, as to effectually exclude it from 


use. 
To crush « into marbles, will cost 2s. 6d. per ton. To 
reduce this still further to dust or sand, will add 3s. 

making at least 6s. per 
purchased at from 1s. 6d. to 2s. 
methods introduced which 
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than this: amongst others, that employed by Mr. Gjers in 
1462, The liquid slag was run upon plates, or into s allow 
water. This produced a frothy mass, which was, I un- 
derstand, broken up by hand, and then ground in a mortar 
mill. 

Knowing the cost of labour and grinding, I doubt if it 
was made much under the above. Mr. Gjers employed this 
sand successfully on the pig beds. The sand, however, when 
used for some time, consolidated, and during wet weather 
caused, from the non-a ion of the rain, what is technically 
called boils—in other words, explosion of the liquid metal— 
in consequence of the steam neg enele to escape. From 
this cause it had to be given up. Mr. Gjers tLinks that if the 
beds were covered in, as on the Continent, there would he no 
further difficulty. There is undoubtedly a good deal of truth 
in this. At the same time I think the extra cost of the slag 
sand at that time had something to do with its abandonment 

and I shall not be surprised if Mr. Gjers’ plan be revived, as 
there is an undoubted advantage in the pigs coming out as 
they did, clean and free from sand. 

Change, however, these circumstances ; produce this slag 

at one-half the cost of ordinary sand, and what a field is 
opened before us! These chemical ingredients can then have 
their full sway, and cement, mortar, concrete, artificial stone, 
and many other things, can come into the market to the ex- 
clusion, even in the neighbourhood of furnaces, of that at 
present indispensable and invaluable opponent — building 
sand. 
In the same year with Mr. Gjers’, a patent was taken out 
for producing granulated slag, by directing two jets of water 
upon the stream of slag as it came from the furnace down 
the runner. This was a step in the right direction; but the 
nature of our slags, the large quantity of water necessary to 
act upon it, and the irregular quantity of the molten stream 
and other manipulations, w« wuld send up the cost nearly equal 
to those systems just described. 

The first successful machines for producing granulated slag, 
are those now in use on the Continent. Some I saw near 
Luxembourg were doing the work in a most satisfactory 
manner, —~ though similar to those at Lidge, were a great 
improvement thereon. 

ig. 1 (om the preceding page) represents this apparatus. 
It will be seen that the slag drops down from the usual! runner 
about 18in. into another runner or trough. This trough 
falls towards the elevators. Into the end of this trough 
nearest to the furnace, there is thrown a strong jet of water 
This water consequently flows with a swift current down the 
trough into the machine. The velocity of the water catches 
the molten slag as it drops, and carries it into the machines 
Here it is caught by the doveser buckets, and lifted, and then 

into railway trucks. 

All the machines I saw at work were running with black 
slag; consequently thers was no frothing. I was informed 
that when te furnaces got into grey slag, they had to keep | 
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two boys constantly at work to break up the light stuff, | just as it comes from the machine, are upou the table, as also 
which floated on the top of the water. The quantity of | a model, which easily explains the working. : 


water used is very large. I measured this as it ran down | 
the spout from the machine, and I calculated that it just 

amounted to 220 gallons per minute. This would consume 

500 gallons, or about 2 tons of water per ton of granulated 

slag. And when working on grey slag, this quantity would 

have to be considerably increased. The quantity of slag 

made by these furnaces is 1200 tons to the 1000 tons of iron. 

It is easy to see therefore that however well these machines 

may work abroad, from the different quality and especially 

the limey nature of our produce, the machines would be quite 
unadaptable to Cleveland. 

The first machine set to work in England, to disintegrate 
liquid slag, as it flows from the furnace, was that of Mr. 
Thomas Bell, of Newcastle. Then came my own revolving 
table; and lastly Mr. Joy's. I think I am right in saying 
that the two machines, which I shal! shortly describe, are the 
only machines that have ever worked satisfactorily. 

Mr. Bell’s machine I have not seen, but from a description 
of it, given me by Mr. Thomas Whitwell, it was a series of 
trays fixed upon an endless chain, working similarly toa 
Jukes’s firegrate, only with the trays in place of firebars. 
These trays were brought in succession under the stream of 
slag, at such a speed as to allow them to fill. As the trays 
moved forward, sufficient time was allowed to let the slag 
set, or become solidified. When this took place, water was 
run upon the top. This partially cooled it, and made it 
brittle. It then = over into iron trucks. The great 
difficulty in this machine was the keeping of the trays cool, 
and preventing them from cracking. There must also have 
been considerable wear and tear of the chain, as hot dusty 
slag would soon cut the pins asunder. Mr. Joy’s machine 
was described by him in the last paper of the past session, 
and as there is a diseussion upon it this evening, I will say 
no more, but pass on to describe my own two machines. 

My original machine, which has been working about 
eighteen months, is the horizontal revolving table, shown on 
Figs. 2 and 3. The table is about 14ft. in diameter, and 
revolves very slowly. The liquid slag, as it falls from the 
usual runner, spreads itself upon the table into a broad band, 
varying from 1 ft. to 2 ft. wide, and from jin. to jin. in 
thickness, depending upon the quantity and liquidity of the 


rom the point where the slag comes on to the table, a 
space of about 12 ft. is allowed, before water is run upon it, 
to give the slag time to solidify. If this is not done, and the 
water is — too soon, the slag becomes puffy, and is 
more difficult to deal with. Water is then allowed to flow 
freely upon the surface, until it arrives at the scrapers, by 
which time it has become sufficiently brittle to break up 
easily, when it drops over into iron trucks. The table is 
composed of a series of slabs of iron, about 2) in. thick, 
having a zig-zag pipe cast inside each of them, to keep them 
cool. Water is allowed to flow through these pipes, from the 


centre globe above the table, and the waste returns to the 
basin upon the column under the table. 

This machine has made nearly 12,000 tons of , all of 
which have been sold or made use of for concrete work, or for 
buildings, at a considerable profit. i 





Specimens of this slag, 


My second machine is quite different in principle to this, 


































may be carried up with the slag to pass through and ran back 
into the machine. The wear and tear is very slight, as there 
are no working parts, and nothing gets above the temperature 
of boiling water, the heat being taken up by the water, and 
thrown off in the shape of steam. When working on grey 
slag, the waste of water is about 25 gallons to the ton of 
slag; when running on black slag, much less than this. The 
machine travels at about 100 ft. per minute, or, say, 5 revolu- 
tions. The power required is not more than two horse power 























—— 


and will be best understood by reference to the drawing— | 
flows directly into a | 


Fige. 4and 5, or to the model. The s 


The cost of working the machine is as follows : 
Make of furnace... eee . 25 toms of iron 





bath of water, varying from 2 to 3 ft. deep. This water is | » 36 ly 

—_ in a state of violent agitation, by the revolution of the | One man per day .. — as 5 

cylinder and the buckets, or screens attached to the inside. | 8000 gallons of water at 3d. 2 + per shift 

It will be seen that the water, from the motion of the cylin- Wear of machine, say ane wo § 

der, is always in a state of rushing to the but, meet- “ia 

ing with the buckets or screens, it rolls over, us pro- 12 shillings. 
duces the agitation. Into this water the stream of liquid Supposing that 30 tons are converted into sand, we bert 
slag runs, and is instantly by this agitated water, and | therefore 

scattered into sand. The or screens catch the slag 12 12+ 30=4.8 or nearly 5d. per ton. 

sand and elevate it at the same time. It then drops into the Here then we have the slag sand at the remarkably cbe*? 
spout, and slides into ordinary wooden railway trucks. The | rate to which I alluded just now. 

spout just mentioned is perforated, to allow any water which | (To be continued.) 
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AGRICULTURAL IMPLEMENTS AT THE|t 
VIENNA EXHIBITION.—No. XIL 
Dri.ys. 

Tue mechanical devices for seed-sowing collected 
at the Vienna Exhibition were numerous rather in re- 
peated examples, with more or less variation in detail, 
than in novelty of design. 
exhibits there were scarcely half a dozen drills 
which were not in some degree closely related, and 





Amongst the English! uneven ground. 
are three divisions or sub-hoppers provided wit 
sluices to regulate the amount of seed admitted. 


he seed barrels. But for convenience of transport, 


a transverse axle can be fitted midway, and the 
same wheels mounted on them, so that its breadth is 
thus converted into length. ‘The seed box runs the | 
whole length of the machine, and can be always 
maintained in a horizontal position by means of a 
screw ; this is a necessary precaution in going over 


Leading from the seed-box on to 


hill, more seed is delivered than in drillin up hill, 
and in the latter case a quicker speed of drilling ig 
employed. 

Pe openings leading from the main seed trough 
to the smaller divisions, can be opened or closed 
simultaneously by means of sluices all coupled 
together, and actuated by a rod and handle from the 
end of the box. The seed, in falling on each side of 
thecup barrel, enters a conducting tube, which forms 
one of the special details of the Smyth drill. It is 


the same remark, of course, holds good with re-| The seed barrels shaft runs through these divisions | shown in Fig. 55, and consists of several tubes 


gard to the forgign exhibits (always excepting the! from end to end of the machine. 
sists of a disc with fixed cups arranged around it on 
each side. 


American), which bave been largely imitated from | 
English patterns. 

Immediately on entering the Western Agricul- 
tural Hall, a very ingeniously arranged and effec- 
tive dibble drill (Edwards's patent) was seen. There 
were two, in fact, but one was a small single-chamber 
hand drill, the construction of which was precisely 
the same as the larger one, which had three chambers 
‘This latter was made by Measrs. Page and Girling, of 
Melton, in Suffolk, and was very fairly executed. ‘The 
drill consists of the three chambers, containing the 
seed boxes, cups, and barrels, mounted on a frame, 
which can be raised and lowered at will by a chain 
and wheel. ‘This operation, common to all drills, is of 
course necessary at the end of the field, or when 
the drill is not working. The chambers are each 
divided into two compartments, ‘That on the left- 
hand side (from the rear of the machine) is for con- 
taining the seed, which is fed into it from a hopper 
in frout. <A shaft runs across the implement just 
over the seed boxes, and it can be thrown in and 
out of gear by aclutch. On this shaft are mounted 
three discs, one revolving in each seed box. Around 
the inner side of the disc are ranged a series of pins, 
at the end of each of which swings a small weighted | 
cup, so balanced that it enters the seed-box cup 
first, and upsets at a constant point in each revolu- 
tion. ‘The cups are only large enough to take one 
large seed, but of course they pick up several if 
small seed is being sown. Under the point of their 
revolution where the cups upset there is a small 
sheet-iron hopper, which receives each seed as it 
falls from the cup, and the former slides through 
the hopper into one of a number of smal! chambers 
formed by a series of diaphragms enclosed between 
two gp dises. ‘The spaces at the periphery of 
the discs are closed, each by a loosely-hung valve, 
weighted so as only to open when they are opposite 
the mouth of the tube leading down to the ground. 
This second series of discs and diaphragms ismounted 
on the same shaft as that haying on it the cup 
discs. 

We have now followed the single sced, or the 
small pinch of seed, as the case may be, from the 
trough, into the cup, down the hopper, into the 
chamber enclosed by the discs, and thence into the 
drill tube. But it cannot yet get to its place in 
the ground which the drill coulter is cutting for it. 
The exit is closed with a valve, which has to be 
opened and shut for each seed that is picked up by 
the cups out of the seed box. This is effected simply 
as follows : The mouth of the drill tube is kept closed 
by a valve and spring ; that is its normal condition ; 
but another spring is added at the side, which re- 
ceives motion with each seed dropped into the hopper 
by means of a series of studs around the outside of 
the revolving disc, and corresponding in number to 
the cups around the inner dise working in the seed 
box. Each time, then, that one of these studs 
presses against the spring the latter forces the valve 
open, and the seed drops through into the groove 
prepared for it by the coulter, the earth falling in 
again as the machine advances, while a pair of iron 
fingers, formed like tongs, are attached to the back 
of the drill, and finish the operation of covering 
up the seed. Motion to the cup barrel is im- 








Each barrel con- 


The sketch, Fig. 53, shows the form 


riven to them. It will be seen that they taper, 


Fic.s3 


fitting telescopically one within the other. The 
mouth of the upper one is closed by the tube from 
the small seed hopper. At the lower end there is 
a universal joint, so that the tube is not strained in 
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and are so shaped as to have a cup at each end a 
and 4, the latter being several sizes smaller than 
the former. The object of this arrangement is that | 
when the seed to be sown is very small, the seed 
barrel shaft may be taken out, turned end for end, 
and replaced, so that the small cups feed into the 
seed tubes instead of the larger one. On each side 
of the seed barrel is a small seed hopper, termi- 
nating in a tube outside the main seed-box, so that | 
in its whole length, the machine delivers from six 
hoppers ; the quantity delivered, however, may be 
diminished at will by closing two, three, or more 
of the small hoppers, when of course the seed fed 
by the cups falls down again into the seed-box. | 
From the tubes attached to the small hoppers, the 

seed falls into the broadcast distributor, a double | 
flap hanging down at the tail of the implement, | 
and just below the seed-boxes, ‘The space between | 
the outer and inner board forming this flap is| 
about an inch or an inch and a half, and this space 
at the lower side of the flap is studded with wooden 
pegs placed at short intervals, and arranged in zig- 
zag rows. The object of these pegs is to distribute 
and divide the seed thoroughly as it falls out of the 
machine. A refinement in detail in the construction 
of this flap is worth mentioning. ‘The upper board 
is hinged to the bar forming the top of the flap, and 
near the lower edge, between the rows of pegs, a 
few screws are entered, going across the space and 
into the rear board. The pegs are sunk into this 
rear board, but only butt against the inside of the 
upper one. ‘This is at onceacheap mode of making, | 
and gives every facility for repair; because if any | 
pegs have to be replaced, the board is unscrewed | 
and raised, and the repair made in a few minutes. | 
The seed barrel shaft rests on suitable brackets on | 
the frame of the machine, and is driven off the axle | 
of the carrying wheels, on which there is a spur} 
wheel. Change wheels are provided with the ma- 
chine, to be placed on the cup barrel shaft, to gear 
with that fixed on the axle, and in order to adjust 
the level of the shaft for different diameters of 
wheels, blocks or discs of corresponding heights are 
provided to drop into the brackets for the shaft to 











of the 


parted through gearing from the carrying wheels. run upon. The change wheels are also numbered 
As we said, this is a most ingeniously arranged | to correspond with the discs, so that the men in 
and effective implement, and it is to be regretted | charge have no trouble in changing the speed, be- 
that the exhibitors took so little pains to call yond that of selecting discs and wheels of the same 
public attention to it; probably they, like a good | number. 

many other mistaken and afterwards sadly disap-| The next implement was one of Smyth’s fourteen- 
pointed people, laboured under the impression that | row corn drills, in which some of the ruling ideas 
objects, once placed in the Exhibition, would take | in the broadcast are reproduced. ‘Thus, the seed 
care, not only of themselves, but also of their ex-| box and divisions are the same, as in the arrange- 


hibitors. 
Messrs. Smyth and Sons, of Peasenhall, were 


admitted by a foreign imitative majority to have 


ment for keeping the box level in going up or down 
hill. Double cups are also used, and the barrel 
shaft may be reversed at will. The cups feed into 


small directing hoppers on each side, and the motion 
is given through gearing, changeable and adjustable 
as before. In this machine there is this important 
difference, however, the barrel shaft can be driven 
from either end, one being faster than the 


other. This is adopted because, in drilling down 


tlie best broadcast sower in the Exhibition. It 
was built upon Kaemerer’s patent, and the ma- 
chine exhibited was numbered 12025, a genuine 
index we are assured. ‘This implement is of very 


considerable length, and is carried on a pair of 
wheels, from which motion is obtained for working 








any way by the irregular motion of the share in 
going through the ground. ‘The tube is hung by 
a chain from the frame of the drill. The bottom 
tube is where the share is fixed, and 
through the opening of this tub the seed drops 
into the furrow thus prepared for it. Fig. 56 shows 
a side elevation of the lower part of the conductor 
tube, the share, and weighted lever employed to 
keep the share to its work, and the following roller 
which presses down the earth over the seed. These 
drills can be converted into dibble drills by the ap- 
plication of a supplementary apparatus, consisting of 
some additional .gearing, easily bolted into the side 
of the upper box, and driven off the carrying wheels. 
The gearing drives a shaft, having mounted on it as 
many small pulleys as there are dibbles. A strap 
passes over these on to a similar series below, and 
these actuate the mouths of the dibbles, opening and 
closing them at the proper moment. 
ADAMSON’S BOILERS, 


We illustrate, on pages 78 and 79, one of the pair of 


| boilers exhibited by Messrs. Daniel Adamson and Co., 


of Hyde Junction, near Manchester, at the Vienna Ex- 
hibition, and employed in furnishing part of the steam re- 
quired for the British Department of the Machinery Hall. 
These boilers are, as will be seen from our illustrations, 
of the double-flued Lancashire type, and they are exactly 
alike, except that one is made entirely of steel, while the 
other is of wrought iron, with the exception of two rings 
of each flue at the furnace end, these lengths being made 
of steel. 

The boilers are each 24 ft. long by 7 ft. in diameter, and 


| each contain two flues 2 ft. 94in. for the greater part of 


their length, this diameter, however, being reduced to 
2 ft. 4 in. at the back end by the introduction of tapered 
rings, as shown in the plan. In both boilers the flues are 
made with Mr. Adamson’s well-known flanged joint, the 
flue rings being flanged outwards at each end, and the 
rivets joining the adjacent flanges passing also through aa 
intermediate ring, which assists in giving rigidity. Each 
of the steel rings at the furnace end has a single longi- 
tudinal joint arranged below the level of the firebars, and 
as in the case of the wrought-iron boiler all the remaining 
lengths of the flues bave the longitudinal joints welded up; 
there are in this instance no rivetted seams in the flues ¢- 
posed to the action of the fire. Each flue is intersected by 
eight water tubes P, arranged vertically and diagonally, # 
shown, these tubes being welded in place. Each end 
each boiler is made in a single plate, the back plates being 
flanged over to join the shell, as shown, while at the front 
ends the connexion between the end plate and shell # 
made by an external welded ring of angle iron. The eaé 
plates are sufficiently stiffened by gusset stays. 

The setting and fittings of the boilers are arranged #¢ 
cording to the latest and best practice. From the flues 
gases pass under the boiler to the front end, and then back 
along the sides to the chimney, the draught being regulated 
by a pair of,“ butterfly” dampers Q Q, which can be t 
on their axes by means of handles © © at the front of the 
boiler, these handles being fixed on shafts which extend 
for the length of the boiler, and which are connected 
the axes of the dampers by bevel gear, as shown. The 
feedwater is admitted at F, it passing into an internal pip 
which extends a considerable distance along the boilers 
few inches below the water line. By this arrangement tb 
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feedwater is heated before it mixes with the water in the | lecture or meeting of a learned society. Then in our hote' peed from 900 years. earth i i 
boiler. At G is a seum-cock, and at H a blow-off cock, | and dwelling houses, and clubs, we shall escape the ne; rely Siaty nnpeticod steer Ge ies ae tnd with sicles 
these both communicating with a line of pipes for discharg- | Tefreshing influence of the all-pervading daily aérial tele- | of round those But a first 
ing the water blown off. Each boiler is also provided with graph, which prematurely transmits intelligence of distant | we should say in language the “ harmonic 
two gauge glass fittings, two of Cowan's dead weight safety and future dinners. The problem of giving us within doors | term”—in full expressson of magnetism is an 

ives, eteam stop valve, and manhole doors at D and E, | ®Y Prescribed degree of temperature, with air as fresh and | expression of a regular and distribution such as 
bi those who are familiar with the work turned out by pure as the atmosphere outside the house can supply, may be | I have indicated. Now, this is uite certain, that the axis of 

To those wht yt sae nd C — ‘ * | not an easy problem; but it is certainly a eee to be | this first term, so to ak orthin first whieh. 
Messrs. Daniel Adamson and Co, it will seem unnecessary | solved when architecture becomes a branch of scientiGc en-| in fact, we might calfthe magnetic of the earth, does 
to add that the boilers are first-rate jobs. The rivet holes | gineering. Now as to the relations between theory and prac- | revolve round the axis of figure. When the of 
were drilled throughout after the plates had been put to- | tice in telegraphie enyineoring, I feel that I have more to | terrestrial were first somewhat accurately observed 
gether, the flat edges are all planed, and the general finish | eay respecting the refiected benefits which electrical science | about three hundred years ago, the needle pointed here in 
is excellent thre ut. We may mention here, also, | gains from its practical applications in the electrie telegraph | England a little to the east of north; a few later it 

Messrs. Adamson also exhibited a portion of a flue| than of the value of theory in directing, and aiding, and | pointed due north; then, until about the year 1820, it wont 
constructed on Mr. Adamson’s system, which had been | i9teresting the operators in every department of the work of | to the weat of north; and now it has come back towards the 

lented by blows delivered from the outside, to the extent the electric telegraph. In no other branch of engineering, | north. The dip has experienced corresponding variations. 

in. or Gin. Even under this treatment, however, the indeed, is high science more intelligently appreciate] and | The dip was first discovered by the instrument maker, Robert 

sss bad remained uninjured. This length of flue was an| 20\Y 8pplied than in the manufacture and the use of tele- | Norman, an illustration, I may mention in ing, of the 
ee de atiienthen wa ding 4 graphic lines, whether over land or under sea; and it would | benefits which abstract science derives from ical appli 

admir — s - ere 2 P vi anging and welding, &0¢ | be quite superfluous for me to speak on that subject to those | tions—one of the most important i 

ttracted much attention at Vienna. whom I see before me. But I do not know whether so much brought back to theory by an instrument maker 

a om: is thought of what the electric telegraph and its workers | who made mariners’ com Norman, in balanc- 

= have already done, and may be expected yet to do, for science | ing his compass-cards, noticed that after they were electrified 

THE SOCIETY OF TELEGRAPH in general, and particularly electricity and magnetism. Time | one end dipped, and he examined sup- 

does not allow me to enlarge as I would like to do, on this | ported the ¢ about the centre of gravity, magnetised it, 


ENGINEERS. 

At ameeting of this Society on Wednesday the 14th inst., 
the new l’resident elect, Sir William Thoms on, delivered the 
following inaugaral address : 

Gentlemen,—I thank you most cordially for the great 
honour you have done me in electing me to be your President 
for the year 1874. Our first two presidents, Mr. Siemens and 
Mr. Scudamore, in their interesting and valuable addresses, 
have explained the object of the Society of mp En- 
gineers, and have amply demonstrated its reason for ex- 
istence. The success which it has already achieved, exceeding 

he most sanguine expectations of its well-wishers, must be 
y gratifying to its public-spirited founders as a fruit 
ned by the toil and trouble they have voluntarily bestowed 
upon it. In numbers, in popularity, in usefulness, the So- 
ciety of Telegraph Engineers has indeed grown with tele- 
hic speed. When first addressed from the presidential 
r, not quite two years ago, the Society consisted of 110 
members. Since that time it has augmented to 500, includ- 
ing our Postmaster-General, the Duirectors-General of the 
great Telegraphic Administrations of Great Britain and 
india; many of the officers and operators of those systems, 
and of the great Submarine Telegraph Companies; many 
scientific men interested in the subject, although not aye 
ficial positions in connexion with practical telegraphy ; anc 

i t of distinguished names constituting our hono- 
rary and foreign members. In his inaugural address, our 
first President said, “ Let us hope that our joint efforts may 
lead us in the direction of true scientific and practical ad- 
vancement ;” and we all know how strenuously and effectively 
he has himself laboured to promote the harmony of theory 
and practice, not only in the department to which this So- 
ciety is devoted, but in all beenahes of the grand profession 
of engineering of which he is so distinguished an ornament. 
Before we commence the business of the session upon which 
we are now entering, may I be permitted to offer a few re- 
marks on the relations between science and practice in en- 
gineering in general, but more particularly on telegraphic 
gineering. Engineering may be defined as the application 

practical science to man’s material circumstances and 
eans of action. As usual in classification, the nomenclature 
of branches of engineering is full of what the logician calls 
cross-divisions. ‘Thus we have civil and military engineering, 
and again, civil and mechanical engineering; then archi- 
tecture and building, engineering and contracting. We 
have, it is true, in the distinction between military and civil 
engineering, a good logical division. Every subject of civil 
engineering is included in military engineering, use an 
army has all the wants of any large body of civilians. 
But military engineering includes more, because there 
is no civil purpose which requires rifled cannon, shot 
and shell, hand-grenades, torpedos, ironclads, armed fortifi- 
cations, mining under fire or under liability to hand-to-hand 
encounter with an enemy, and field telegraphs. I have 
enumerated all the subjects which I can think of that belong 
exclusively to military engineering, and, except these, all 
subjects of general engineering are embraced in civil en- 
£ineering, properly so called. The division between military 
and civil engineering is, therefore, not properly founded on a 
distinctic nin respect of the subject matter, but it is a true 
logical division in respect to the province of application. Now 
remark the division between civil and mechanical engineer- 
ing—a distinction habitually used, as if the engimeering of 
merchant steamers, of cotton mills, of sugar machinery, of 
caheo printing, of letter-press printing, were not truly parts 
civil engineering. I make no complaint of the ordinary 
language which Cociguates as civil engineering only that 
Which is neither military, nor concerned with bee Siren 
otherwise than in designing and testing it, and which calls 
mechanical engineering the construction, daily use, and 
Tauaintenance of machines. I make no complaint of the ordi- 





besides a lis 
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nary language which so designates civil engi » and 
“stinguishes it from mechanical engineering. I 4 vom 
that it is not logical. _ 


Take, again, architecture. 
la is not commonly called a andy of engineering at all. 
think it unfortunate thatthe public do not regard architec- 
‘ure as branch of engineering. When architects come to 
Tegard themselves as engineers, and when the public come to 
et eet them to act as engineers, let us hope they will give us 
uucings not less beautiful and not less interestingly con- 
nected with monuments and traditions of beaut a 
ages than they give us now. But assuredly there will then 
ve ‘ess typhoid fever. Then invalids too ill to walk, or ride, 
or drive out of doors, or to be benefitted by the beautiful 
scenery of Mentone, or Corsica, or Madeira, will not be ex- 
Patriated merely to avoid the evil effects of the indoor atmo- 
sphere of England. Then people in good health will not be 


subject. I will merely remind those who are present of the 
great advance that has been made in accurate measurement 
within the last fifteen years. I need not tell you that a large 
part of the benefit thus achieved for science is due to the 
requirements of the practical telegraphist. Men of abstract 
science were satisfied to know that absolute measurement 
was possible, and that a definition of magnetic force, a defi- 
nition of electric resistance, a definition of electromotive 
force, and so on through the list of numerical quantities in 
electricity, could each of them be defined in absolute measure. 
We owe to Gauss and Weber the first great practical realisa- 
tion in abstract science of a system of absolute measurement ; 
but their principles did not extend rapidly even in the domains 
of abstract science where their theory was well u 
because the urgent need for its practical application was not 
felt. When accurate measurement in any definite unit first 
became ey was when it was required by the electric 
telegraph. The pioneers of science, many of whom, happily 
for us, still work for science and for the electric telegraph, 
laid down various perfectly definite units for the measure- 
ment of electric resistance—that most primary one of the 
various subjects for measurement. I need not remind any of 
you of the history of electric units of resistance, or of the 
labours of the Committee of the British Association to bring 
that system of measurement into harmony with the theo- 
retical definitions Of Gauss and Weber. The benefits con- 
ferred by introducing a system of definite measurement into 
the working of the electric telegraph are due not solely— 
perhaps not even in chief—to the application of Gauss’s 
system, but to the introduction of very accurate and definite 
standards of resistance and means of reproducing those stan- 
dards should the originals be lost. The benefit of putting 
the practical standards into relation with the science of Gauss 
and Weber has been set forth in the successive reports of the 
Committee of the British Association on electric measure- 
ment, and is well known, I believe, to most of the members 
of the Society of Telegraph Engineers. But now what I 
wish to say is that theoretical science has gained great re- 
lective benefit from the introduction of accurate measurement 
of resistance into practical telegraphy. For many years the 
measurements were performed in the office of the bars gy 
factory, and at the station-house of the telegraphic wire, t 
means of doing it, ge A I might even say the 
principles on which those measurements were conducted— 
being still unknown throughout the scientific laboratories of 
Euro The professors of science who threw out the general 
principle have gained a rich harvest for the seed which they 
sowed. They have now got back from the practical tele- 
grapher accurate standards of measurement, and ready means 
of transmitting those standards and of preserving them for 
years and years without change, which have proved of the 
most extreme value to the work of the scientific laboratory. 
I might make similar rewarks regarding electric instruments. 
The theory of electric instruments has been taught by those 
who have laboured in theoretical science, but the zeal and 
ability with which the makers and users of instruments in 
the service of the electric telegraph have taken up the hints 
of science have given back to the scientific laboratory instru- 
ments of incalculable value. But I wish rather to confine 
myself to looking forward to the benefits which science may 
derive from its practical applications in telegraph engineer- 
ing, and to point out that this Society is designed by its 
founders to be a channel through which these benefits may 
flow back to science, and, on the other hand, to supply the 
counter-channels by which pure science may exercise its 
perennially beneficial influence on practice. Time would 
fail me to give any such statement as would include a large 
of the subject upon which I have touched ; I shall there- 
= confine myself strictly to one point, and that is the science 
of terrestrial electricity. I have advisedly, not thoughtlessly, 
used the expression “terrestrial electricity.” It is not anexpres- 
sion we are accustomed to. We are accustomed to “terrestrial 
magnetism ;” we are accustomed to ‘atmospheric electricity.” 
The electric telegraph forces us to combiae our ideas with 
reference to terrestrial ism and atmospheric electricity. 
We must look upon the ¢arth and the air as a whole—a 
globe of earth and air—and consider its electricity whether 
at rest or in motion. Then, as peer a what 
its relation may be to perceptible electric manifestations we 
at present Sooe nothing. You all know that the earth acts 
asa great t. Dr. Gilbert, of Colchester, made that 
clear nearly 300 years ago; but how the earth acts as 
great magnet—how it is a magnet, whether an electro-magnet 
in virtue of currents revolving round under the upper sur- 
face, or whether it is a like a mass of steel or load- 
stone, we do not know. This we do ee it en 
magnet, and that a first approximation v - 
sists in a stat t of motion round the axis of figure— 








stupefied by a few hours of an evening at home in gaslight, 
of of social reuniow, or by one hour of a crowded popular 


and discovered the dip. Well, when the dip was first so 
discovered by Robert Norman, it was less than it is now. 
The = has gone on increasing, and is still increasing, 
although the deviation from true north is greatest. Every. 
thing goes on as if we had a pole which was distant from us 
on the far side of the pole of what we commonly call 
the north pole—a magnetic first on the far side of the 
north pole. About three hundred years ago it was a little to 
the east of the north pole; then it came round, as we look at 
the north pole, eastward, and towards us, so as to describe a 
circle on the left-hand side of the pole, and back between us 
and the north pole towards the i That motion 
in a circle round the pole has already been experienced within 
the period during which accurate measurements have been 
has been experienced to the extent of rather more 
than a quarter of the pole revolution. It is one of the greatest 
mysteries of science, a mystery which I might almost say is 
to myself a subject of daily contemplation—what can be the 
cause of this magnetism in the interior of the earth? Rigid 
magnetisation, like that of steel or the loadstone, has no 
quality in itself in virtue of which we can conceive it to mi- 
grate round in the magnetised bar. Electric currents afford 
the more favourable hypothesis; and they are more mobile. 
If we can conceive electric currents at all, we may con- 
ceive them flitting about. But what sustains the electric 
currents? People sometimes say, heediessly or ignorantly, 
that thermo-electricity does it. We have none of the ele- 
ments of the problem of thermo-electricity in the state of 
underground temperature which could possibly explain, in 
accordance with any knowledge we have of thermo-electricity, 
how there could be sustained currents round the earth. And 
if there were currents round the earth, regulated by some 
cause 80 as to give them a definite direction at one time, we 
are as far as ever from explaining how the channel of those 
currents could experience that great secular variation which 
we a pet does. Then we have merely a arpa. It 
wou to suggest even an explanation. may say 
that one explanation _ been suggested. It was suggested 
by the great astronomer, Halley, that there is a nucleus in 
the interior of the earth, and that the mystery is explained 
simply , oy magnet not rigidly connected with the u 
crust of the earth, but revolving round an axis differing 
the axis of figure of the outer crust, and exhibiting a gradual 
i motion independent of the precessional motion 


of the outer rigid crust. I merely say that has been sug- 
gested. I do not ask you to judge of the probability: I 
would not ask myself to judge of the probability of it. No 
other explanation has been suggested. But now, I say, we 
look with hopefulness to the practical telegraphist for data 
towards a solution of this grand problem. The terrestrial 








motion of the magnetic poles, round the axis of igure, ina 


magnetism is subject, as a whole, to the grand secular variation 
which I have indicated, But, besides that, there are annual 
variations and diurnal variations. Every day the needle 
varies from a few minutes on one side to a few minutes on 
the other side of its mean position, and at times there are 
much greater variations. What are called “ magnetic storms” 
are of not very unfrequentoccurrence. Ina magnetic storm 
the needle will often fly twenty minutes, thirty minutes, a 
degree, or even as much as two or three sometimes, 
from its proper position—if I may use that term—its proper 
position fur the time; that is, the position which it might be 
expected to have at the time according to the statistics of 
previous observations. I speak of the needle in general. 
The ordinary observation of the horigontal needle shows 
these phenomena. So does observation on the dip of the 
needle. So does observation on the total intensity of the 
terrestrial magnetic force. The three elements, deflection, 
dip, and total intensity, all vary every = the ordinar 

diurnal variation, and irregularly with _magnetic storm. 
The magnetic storm is gg gy with @ visible phe- 
nomenon, which we call, itually, electrical. I mean 
aurora borealis, and I have no doubt, also, aurora of the 





m polar reg We have the strongest possible 
reasons for believing that aurora consists of electric 
like the electric by of elec- 
tricity through what are vacuum tubes, th h the 
space occupied by vacua of different | ange molly well- 
known vacuum tubes. f course bf n, 
“vacua of different qualities” is a con | terms. 


it presents, the magnetic 
paniments, are all confirmatory of this view, so that we may 
age i as ens of the truths of science. 


(To be continued.) 
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THE BOILER EXPLOSION AT ELLAND. | 
We give on this e engravings of the boiler which ex- 
ploded month at works of Mr. Alfred Crowther, rag | 
uller, Elland, and which caused the death of three persons. | 

ur engravings have been prepared from a tracing for which | 
we are indebted to Mr. John Waugh, the engineer to the | 
Yorkshire Boiler Insurance and Steam Users’ Association, 
by whom the following report on the exploded boiler has 
been made : 


To the Chief Constable of Halifax and District. 
Sir,—In accordance with your instructions I have made | 
an examination of the expl boiler and beg to report as 
follows 
The boiler is of cylindrical form, 7 ft. long, and 3 ft. 6 in 
in diameter, with two furnaces, a combustion chamber, and a 
bottom return flue to the front. The shell plates are } in. 
thick, and the end plates jin. thick. The front end phate is 
secured to the shell by an angle iron, outside, 2) in. . jin. 
The back end is spherical, as shown upon a drawing pro- 
duced. There is a longitudinal stay, lin. square, passing 
from the front end plate to the spherical end, and secured to 
both by means of pins and cotters, passing through angle 
iron straps rivet to each end. This stay passing across 
the manhole renders it impossible for any man to get into 
the boiler. The furnaces, two in number, are 5 ft. in length, | 
and oval in construction, being 18} in. by 14; in, the major | 
axis having an horizontal position. The fire bars are 2 ft. 
8 in. long and without deadplate. The plates of the furnaces 
are jin. thick, and are secured to the ends by angle iron, 
the strength of which could not be ascertained owing to the | 
amount of scale and incrustation adhering to the plates. | 
Both the furnaces pass into the combustion chamber, from 
which the flame is conducted by a bottom or return flue to 
the front of the boiler, where a chimney conducts the spent 
gases away. The boiler is fitted with one mercurial gauge, 
with closed top, which indicated 9 lb. pressure at the time of 
examination, and one safety valve on the common lever 
rinciple, and which was weighted to 30.5lb. per square 
inch. It ie admitted, however, that a 7lb. weight was also 
suspended upon the lever, and if this is so the valve would 
be weighted to a pressure of 50.13 lb. on the square inch. I 
have since the examination tested the mercurial gauge and | 
found its registration as follows : 





Ib Ib. 
When registering .. 32 . 6 too little. 
_ ot we AEP res 

53 17 


The test of this gauge should not be taken as a reliable | 
guide, inasmuch as the mercury had been displaced by the 

explosion, although, when tested, the mercury had been | 
restored to its proper position. The explosion, or rather the | 
collapse, occurred in the bottom or return flue, which is 6 ft. 

in length, and of oval form, 13) in. by 12 in., the major axis | 
having an horizontal position —a very objectionable form of | 
flue. The plates were originally a quarter of an inch in | 
thickness. On the water or under side, about 9in. from the | 
front end where the collapse commenced, the plates are | 
corroded away to the thickness of No. 21 Birmingham wire 

gauge, or barely the thickness of a new sixpence, I produce | 
a portion of the flue taken from the place indicated. I am | 
of opinion that the deterioration is consequent upon the 
corrosive action of the water with which the boiler has been 
formerly fed, and that the boiler must have lain unused for 
along time. The under part of the bottom or return flue 
has been coated with a thick scale of nearly three-eighths of 
an inch in thickness. This has been for the most part shaken 
off by the force of the explosion and the alteration in the 
shape of the flue. I have since tested this scale, and found 
it to contain 50 per cent. of oxideofiron. The boiler is of such 
construction that no internal examination could be made. } 

Joun Waven, 
Engineer to the Yorkshire Boiler Insurance and 
Steam Users’ Company. 

The above report was put in at the inquest held on the 
bodies of the sufferers, w it also appeared from the infor- | 
mation gathered by ane Carr that the boiler and engine | 
had originally been sold for scrap iron for 51., and again for | 
81., then for 18/., and, finally, to Mr. Crowther, of Elland, 
the owner of it at the time of explosion, for 40/., and that it 
had laid unused and exposed to the atmosphere for five years. | 
—After a consultation which lasted some time the following | 
verdict was returned: “The jury find that the deceased, | 
Richard Barrett, Joseph Barrett, and William Wilkinson, 
came to their death through scalding, by the accidental | 
bursting of a steam boiler at Spa Well. The jury further 
desire to express their disapprobation of the conduct of Mr. | 
Samuel Atkinson, North Thorsley, Lincolnshire, who sold 
the boiler and engine to Mr. Crowther as in good working | 
order, when the firebox flues were in some places under one- | 
sixteenth of an inch thick.” How the jury—supposing them 
to be posseseed of ordinary reasoning powers—could by any 

ibility regard such an explosion as “ accidental,” is per- | 
ectly incomprehensible. 








PAGE'S HAND BRICK AND PIPE PRESS. 
A SMALL press worked by hand for the manufacture of 
bricks and drain pipes was exhibited by Messrs. E. Page and | 
Co., of the Victoria Iron Works, Bedford. The accom- | 
panying engraving shows the arrangement of this machine, | 
which is mounted on wheels for easier transport, and to 
which the delivery table is attached. The clay, prepared 
previously, is placed in a chamber, a, in the body of the) 
machine, a cover, 6, being lifted for this purpose, and which 
is locked by a tapering bar and cross lever. The back | 
of the box is formed of a sliding plate, connected | 
with the toothed wheels running on the racks, ¢ c. By | 
means of the lever and spur gearing the sliding back is | 
forced inwards, driving the clay out through the holes in 


the face plate of the box. When employed for pipes, as/| placed on a turnin 


shown in the sketch, five are formed at the same operation, 
and these are cut into any desired length by the wire, ¢, 
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having an opening of the size desired. The machine ex: in diameter. 
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METALS AT THE VIENNA 
EXHIBITION.—No. IV. 
LeaD.—( Concluded.) 


| lead ore is smelted by the works at Clausthal, | to say, in 
| Lautenthal, and Altenau, and yielded in 1872, 7930 | 


| tons of pig lead, 47.5 tons of litharge, 400 Ib. of gold 
| and 45,900 Ib. of silver, while the works at Andreas- 


From the Rhine we turn to the Lower Harz, where | berg smelted principally rich auriferous and argen- 
the celebrated mines of the Rammelsberg, near | tiferous ores, mostly derived from Mexico. 


Goslar, 


smelted at*the works of Okerhiitte. Of much greater 
importance for lead, however, is the Upper Harz dis- 
trict, near Clausthal. Numerous important lodes 
here traverse the lower carboniferous or culm strata, 














mentioned by us in a former article, | 
produce annually 9300 tons of lead ore, whieh is Harz district, since the beginning of this century, 


The smelting process employed in the U 


meta'lic lead will be precipitated, 
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pper 
fas | 
been theiron reduction process with metallic iron, and | 
since 1865 with rich iron slag in blast furnaces, when | 
the sulphur of the ore combines with the iron and 
It was materially | 





ae that the claim, which is made 
y some German metallurgists—as, for instance, 
fedding and others—for the late Karsten, as the 


_ inventor of the zinc desilverising process, is entirely 


unfounded ; Karsten had never carried it out be- 
fore Parkes and Gurit published the fact, in 1851, 
that silver will combine with zine in preference to 
lead. Even if Karsten had known this fact, he 
certainly never published it before 1852, and there- 
fore he is not entitled to claim avy priority, or to 
have his name in any way connected with the 
process, 
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giving rise to a very extensive mining industry 
which has existed since the end of the twelfth 
century, but which, however, twice succumbed to 
the political and religious disturbances of Germany, 
namely, in the middle of the fourteenth century, 
nd during the Thirty Years’ War. Deep and long 
adits were commenced here in 1548 and 1573, and 
these drained large districts, and opened much ore 
und. A new and flourishing era began with 
eighteenth century, when a general system 


+ 





of « 
- 


was introduced. ‘The deep George adit, 


] mps, 


Which is navigable, was driven between 1777 and | 


1799, the deep water level in 1803, and the Ernest- 
Augustus adit in 1851. Water pressure pumping 


eT 


gines were introduced in 1835, and the man en- | 


kine, to lift the miners out of the shaft, was invented | 


herein 1833, by bergmaster Dérell, and first carried 
out in the Spiegelthal Hope mine. The mines and 
works of the Clausthal district are driven at the 


improved by the introduction, in 1864, of the Ras- 
chette blast furnace, of which furnace we give a 
sketch in Figs. 4.and 5, one figure being a half section 


| and half elevation, the other a plan of two furnaces. 


The latter are 6 metres (19 ft. 8} in.) high, and have 


' an oblong section, being 2.25 metres (7 ft. 44 in.) 


ollecting and utilising the surface waters by | 
an +4 | 
means of dams and reservoirs for the benefit of the | 


*xpense of the Government, and now give employ- | 


ment to over 5000 miners and smelters. The mines 
yielded in 1872, 154,622 tons of raw ore, which, 
*tamped and dressed by means of much improved 
‘ achinery, yielded 13,546 tons of dressed ore. 
2Teat paing are being taken here with regard to ore 
Cressing, and a large dressing mill has just been 


started at Clausthal with steam crushers, continuous | 
| eupelling furnace, but in ]864 the Pattinson erystal- 


'sging machines, rotating buddles, side blow per- 
= ‘sion tables, and other apparatus, which will pro- 
uce 15,000 tons of washed ore per annum, ‘The 


long and 1.5 metres (4 ft. 1] in.) wide at the top, and 
1 metre (3 ft. 3g in.) between the tuyeres. There is 
on each long side a row of five tuyers, which are so 
arranged, that each blows into the space between 
the two opposite tuyeres; at each small end there 
is a taphole and fore-hearth, These furnaces 
are the invention of Vincenz von Raschette, Major- 
General of the Russian Mining Engineers, who car- 
ried them out for copper and iron smelting at Prince 
Demidoff’s works in Russia, whence they were in- 
troduced into Germany by Charles Aubel, 

The success of the Raschette furnaces led to the 
improvement of the old blast furnace, and since then 
large round cupola furnaces, of the shape of an in- 
verted cone, have been successfully used with four, 
five, andeight tuyeres. Of the latter we give a sketch 
in Figs. 6 and 7, our views being a section and plan. 
These furnaces are 18 ft. high, 6{t. 3 in wide at the 
top, and 3ft. 1l4in. wide between the tuyeres ; 
they have a closed top, while the gases and the 
ore dust are carried through canals to flue chambers, 
where the latter settles down. 

The lead obtained was formerly desilverised in the 


lising process, and in 1868 the Parkes zine process, 
were introduced. And here we may be allowed 





From the exhibits of the Upper Harz we 
came to those of the Royal Saxon Smelting Works, 
at Freiberg, which we found arranged by the 
side of the pyramid which represented the Mans- 
feld Copper Company, the Upper Harz, the Lower 
Harz, and the ‘arnowitz - Friedrichshitte. The 
Saxon Works exhibited gold, silver, lead, litharge, 
sulphate of copper, arsenic, and sulphuric acid. 
The grey gneiss of the Saxon Erzgebirge contains 
numerous metalliferous lodes, and in the immediate 
neighbourhood o {Freiberg, 800 of them are grouped 
in four systems, which extend over thirty miles. 
Mining began here as early a8 1169, and since 1151 
it has been brought into a flourishing state by the 
immigration of miners from the Harz. The deep 
Prince's adit had already, in 1384, a length of 2000 
fathoms, but the terrible Thirty Years’ War brought 
this mining district also to the verge of ruin, and it 
was only very gradually that it was able to recover. 
The first water- pressure pumping engine was 
erected here in 1767, and the first man engine in 


1856. 
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the minera!s of the lodes are principally silver, 
lead, and copper ores mixed with blende and iron 
pyrites; they are crushed and washed in numerous 
dressing mills, while the stampmill, with a constant 
flow of water, andthe jigging machine wereintroduced 
as early as the beginning of the fifteenth century. 
‘Lhe produce of the mines was, in 1870, over 25,000 
tons of washed ore, from which, at the Muldenerhitte 
and Halsbruck Smelting Works, the following pro- 
ducts were obtained, viz., 400 1b. of gold, 89,300 Ib. 
of silver, 3750 tons of lead, 550 tons of litharge, 
1350 tons of sulphate of copper, and 800 tons of 
white, red, and yellow arsenic, together with 
9400 tons of sulphuric acid. ‘The ores are at pre- 
sent roasted in calciners and emelted with coke in 
blast furnaces for lead and regulus; from the 
former the silver is separated by the Pat- 
tinson, from the latter by the sulphuric acid 
process The ore smelting in the sixteenth 
century was done in low cupolas, or * krumoefen,” 
but since 1558 in high blast furnaces, and since 1866 
in large round furnaces, similar to those at Clausthal. 
Coke was introduced as fuel in 1823. The silver 
bas been extracted from allores which contained little 
lead by the amalgamation process since 1790, by 
the Augustin chloride process since 1843, and by 
the sulphuric acid process since 1860, ‘The ad- 
vantages of the round blast furnace are con- 
While the old blast furnaces, with two 
tuyeres in the back wall, could only smelt 10 tons 
of ore and flux per day, the round furnace, with 
four tuyeres, does 40 to 35 tons, and that, with eight 
tuyeres, 65 tons in an equal time, while | lb. of coke 
is capable of smelting 7.3 lb., 10.04 1b., and 13.00 Ib. 
of mixture in the three furnaces respectively. 


&pioucus 


Lead ore was also shown at Vienna from Upper 
Silesia, where it generally is found, together 
with calamine, at the mines Scharley, New Helen, 
Maria, Elizabeth, Clara, and Samuelgliick, near 


Beuthen These ores are smelted at the Pauls- 
butte Lead Works, near Myslowitz, by George von 
Giesches-heirs, in blast and reverberatory furnaces, 


and give an excellent product. This ore, as well 
as that of the Friedrich mine, near Tarnowitz, be- 
longs to the triassic dolomite, where it is found in 
irregular beds, ‘The latter mine produced, in 1872, 
10,550 tons of ore, from which, at Friedrichsutte, 
5750 tons of lead, 1050 tons of litharge, and 
12,200 lb. of silver were obtained. The smelting is 
done by the iron-reduction process, and the de- 
silverising of the lead by the Parkes process, The 
Pattinson process was tried here in 1837, the Parkes 
process in 1552; they were, however, only intro- 
duced, the former in 1861, the latter in 1869, owing 
to the indecision and want of method of the ex- 
periments, ‘The assertion that Karsten here in- 
vented the zine desilverising process, is simply a 
misstatement, as we have shown above. 

When we desired to see what the Austro- 
Hungarian Empire had exhibited at Vienna with 
regard to her lead industry, we had to look out 
for it at different places, but we found much in 
the pavilions of the ministry for agriculture and of 
Carinthia, while some exhibits were scattered about 
in the Austrian and Hungarian courts for raw ma- 
terials. In the Austrian section were, amongst the 
most note-worthy specimens, those of the Imperial 
mines and the Charles Borromceus Silver and Lead 
Company of Przibram in Bohemia. Mines have 
been worked here since about 1340 upon north- 
south lodes, which traverse silurian greywacke 
and slate, and which when following certain dykes 
of greenstone generally become very rich. There 
are now 34 such lodes known and opened by 
14 shafts, of which the deepest has reached to a 
depth of over 460 fathoms, where a constant 
temperature of the rock of 43.66 deg, Cels. (110.59 
deg. Fahr.) may be observed. ‘The richest is the 
Adalbert lode, which is principally composed of 
carbonates of lime and iron, quartz and sulphate of 
barytes, which accompany the metallic ores, con- 
sisting of galena with 0.11 to 0.55 per cent, of 
silver, argentiferous blende, and occasionally copper 
ores, bournonite, native silver, &c. ‘The lodes are 
generally composed of gossan or oxides of iron 
from the grass to a depth of 20 to 60 fathoms, 
and their average value is from 14/. to 15/4. per 
square fathom. There is water and steam power 
machinery for pumping and drawing of an aggre- 
gate strength of 1200 horse power. The quantity 
of ore raised in 1871 was 150,000 tons of all kinds, 
which were stamped and washed at four large dress- 
ing mills, yielding $]00 tons of smelting ore, with 
20,400 Ib. of silver, and 1840 tonsa of lead. The 
smelting works, however, produced in the same 





| 
| 


year 32,548 lb. of silver, 29,071 cwt. of litharge, 
and 8947 cwt. of soft and hard lead. ‘The ore is 
roasted in open calciners and closed kilns, and then 
reduced in blast furnaces, of which the newest are 
26 ft. ll in. high, with a section of 52.7 square feet, 
and provided with 7 tuyeres. ‘The silver is separated 
by cupellation in large furnaces, which hold 25 tons 
of lel and are provided with four firegrates and flue 
chambers. 

The specimens and models which were exhibited 
in the pavilion of the ministry of agriculture at 
Vienna, were very remarkable. From Mies, in 
Bohemia, where mines have been worked since 1131, 
samples of lead ore and lead were exhibited by Josef 
Graf, and the mines of Frischglick and Reicher- 
segen. ‘The lodes, which vary in thickness from 
1 in. to 3 fathoms, are found in Cambrian slates, 
and contain argentiferous galena. The province of 
Carinthia showed her mineral treasures to ad- 
vantage in its own pavilion. Struggl-heirs of Raibl 
showed lead ores, and a model of a rope tramway, 
which is in operation at their mines, while the Im- 
perial Mine Administration of Raibl made a very com- 
plete exhibition of their productionsin the ministerial 
pavilion. These latter lead mines were worked 
already in Roman times upon veins which occur in 
triassic limestone, and partly take the appearance 
of real ore beds, partly that of an irregular impreg- 
nation of the Hallistad limestone, owing to the in- 
fluence of some distinct fissures, through which the 
metalliferous fluids appear to have circulated. The 
galena is almost devoid of silver, and after a me- 
chanical preparation the ore is smelted in Carinthian 
reverberatory furnaces, which produce a very pure 
lead with only traces of copper, iron, and anti- 
mony, and from 0.118 to 0.382 per cent. of sul- 
phur. ‘The Raibl Works employ about 300 people, 
and produce annually 300 tons of lead, besides some 
calamine and blende, The Bleiberg Union Company, 
of Klagenfurt, have their principal mines at Kreuth, 
Bleiberg, and Heiligengeist, near Villach, in a thick | 
lias limestone, which contains numerous veins of | 
varying thickness. ‘The ore is dressed and smelted 
in Carinthian furnaces in eight works, which produce 
1700 tons of lead, part of which is manufactured 
into litharge, red lead, shot,{pipes, and plates of 





various sizes. The company gives employment to 
1500 hands. Other exhibitors from Carinthia were | 
Count Gustav Egger, of Zauchen, Theodor Aichel- 
burg, of St. Stephan-on-the-Gail, Josef Rainer, of | 
Klagenfurt, John Rohrer, of Lind, near Sachsen- 
burg, Von Wadley, of Klagenfurt, and Baron May | 
de Madys, of Neuhauss. ‘The Knapause Lead, 
Company, of Laibach, showed exhibits from its mines 
and smelting works, which produce 150 tons of 
lead per annum, while the Silberleiten Company, of 
Bieberwier, in Tyrol, showed some lead ore. The 
lead lodes in Carniola and Tyrol are of a similar kind 
to those above described. 

Hungary showed few exhibits connected with the 
metal under notice. Only the Ivanec Mining and 
Zine Company, of Croatia, and Mauthner and Son, 
of Beslinac, on the military frontier, exhibited speci- 
mens of lead ore and lead, while the Royal Hungarian 
Smelting Works illustrated by pedigrees and samples 
their operations at Nagybanya, where the Parkes 
process has of late been introduced. 

Turkey, though still very backward with her 
mining industry, exhibited lead from the vilajet of 
the Dardanelles, and from Erzeroum in Asia Minor, 
and silver lead ore from Salonica and the mines 
Lekenet and Tan Zampara in the vilajet Ajdin, in 
Asia Minor. In the Greek section were exhibits by 
A. Kordellas, of Attica, who showed hard and refined 
lead, and by the Metallurgical Antiparos Company, 
namely, galena and sulphur. In the exhibition of 
Siam we found a few specimens of lead and silver lead 
and pig lead from Japan. North America was repre- 
sented by the Mineral City Mining and Smelting 
Company, of Illinois, with lead ore, fluorspar, silver 
lead, and pigs of lead of great purity ; by the Grand 
Pier Miniwog Company, of the same state, with 
galena; and by Santee and Wagner, of Rolla, in 
Missouri, by lead and copper ores. In the coliec- 
tion of Mr. Guido Kistel, we found some rare lead 
minerals, namely, natural oxide of lead from Ari- 
zona, which was previously only known from Mexico; 
a green argentiferous silicate of lead, and a light 
yellow antimoniate of lead and silver from Nevada. 
From South America there were sawp!es of galena 
from the mine El Gran Pobre, at Carupano, in the 
state of Cumana, and from Tipe, near Caracas, in 
Venezuela, and of argentiferous galena, exhibited 
by Domingos Moitinho, from the mines of Iporanga, 





Province of Santo Paulo, in Brazil. 


TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. XVIII. 
By Dr. H. Grorue. 
ScHOENHERR’S Looms. 

Ov all the machinery employed during the last 
thirty years for the production of textile fabrics, 
none has passed through a more thorough change 
in its construction than the power loom, We 
may especially say this respecting the mecha- 
nical loom of Herr Louis Schoenherr, of Chemnitz, 
which was first introduced, in 1836, by William 
Schoenherr, as a substitute for the hand loom, and 
which has since been brought to its present per- 
fect state by Louis Schoenherr, and for some time 
built by Richard Hartmann, of Chemnitz. The 
construction of this loom has become a special 
branch of mechanical engineering, and it has 
given rise to the now extensive establishment 
of the Saxon Loom Works (Sachsische Webestuhl- 
fabrik), formerly Louis Schoenherr, of Chemnitz. 
Schoenherr has been copied, with and without per- 
mission, by all nations, namely, by Frenchmen, 
Austrians, Russians, Belgians, Englishmen, and 
Americans, and even a number of so-called new 
systems of mechanical looms are, in fact, nothing 
but imitations of Schoenherr’s original looms. 
Formerly this loom of Schoenherr’s was intended 
for heavy and broad tissues, but practical expe- 
rience has shown that it may be used also for light 
narrow textile fabrics, The author of these articles 
has used Schoenherr’s loom for heavy canvas and 
military cloth with the same success as for cloth 
of average thickness, for flannels, satins, buck- 
skins, as well as for light shawls, &e. Notwith- 
standing the various purposes to which this loom 
may be applied, its details are exceedingly few, a 
circumstance which, in our opinion, gives it, above 
all others, a claim to the title of * universal” loom. 
Asa proof of this statement, we may simply refer 
tothe Vienna Exhibition, where one of Schoenherr’s 
looms could have been seen weaving heavy double 
canvas 6 metres (19 ft. Sin.) wide, whilst another 
one was used for buckskin. 

We propose now to describe one of Schoenherr’s 
looms, of simple construction, and intended for 
weaving cloth, this example being selected as one 
in which the most important improvements have 
been adopted during the last few years. For this 
purpose we publish this week a two-page engraving 
of Schoenherr’s loom, Fig. 1 representing a front 
view, Figs. 2 and 3 side views; and Fig. 4 the 
arrangement for the winding up of the warp beam, 
whilst Fig. 5, 6, and 6a@show various modifications 
for the winding up arrangements for the stuff. 
Fig. 7 gives the gear for the mounting, Fig. 8 the 
motion of the batten, and Fig. 9 that of the shuttle. 
The constructive details of the latter are fully ex- 
plained by Figs. 10, 11, and 12, whilst Fig. 13 
shows the disengaging arrangement of the loom. 

With respect to the scale of the various figures, 
we should state that Figs. 1, 2, 3, 5, 6, 8, 
and 13, are drawn to one-eight size ; Figs. 10, 11, 
and 12 one-half size; and Figs. 4, 7, and 8 one- 
twelfth size. In order to facilitate the following 
description we may further mention that with the 
exception of Figs. 6, 6a, 10, 11, and 12, the same 
parts are designated by the same letters, Thus, A 
is the warp beam, with two wooden adjusting rings, 
and provided at the left-hand end with a brake ring 
made of hard wood; B is a straightening beam pro- 
vided with oscillating bearings; B' represents the 
warp passing from d to B; C is a connexion of the 
frames D and E; F is a wooden brake-rail provided 
with several recesses for the angles and the springs 
of the battens; F' is a surface board; G is the 
cloth beam; H is the delivery beam; I the lower 
connecting beam made of wood; J are shafts 
which are raised by springs, and drawn down by 
means of cams; K is a straightening cam, which 
gives to the straightening beam an oscillating 
motion by moving laterally the roller ' fixed tos 
bell-crank lever, the latter being connected by means 
of a rod with another lever, and the two together 
acting by means of short rods 4* upon the shoes, 
S, of the straightening beam. L L are the lower 
bearings for a second straightening beani ; M is the 
principal spur-wheel ; N a pulley with a pinion N' 
gearing into the wheel M; O O are the treadles 
with friction rollers d'; P and P' the rollers for the 
mountings; Q is a rocking tree with the shuttle 
boxes; RK a crank disc for the motion of the maid 
shaft; S shoes of the batten; S' bearings for the 
latter; TI’ bearings for the pickers; U surface 
batten: V lever of batten with the roller; W lever 
for the winding up of the driving arms staetched by 
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POWER LOOM. 
(FORMERLY LOUIS SCHOENHERR), CHEMNITZ. 
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springs ; X balance-wheel of the cloth beam ; and Z 
main shaft on the right-hand side of the loom. 

In Fig. 2, a isa cam disc on the main shaft, and 4 
a dise with 8, 10, 12, 14, or 16 notches according to 
the number of treadles. In the same figure c is the 
mounting beam with cams ¢, the number of which 
rresponds with the number of treadles; ¢ and ¢ 

draw wires fastened to the upper and lower 
ends of each treadle O ; j is a spring for pulling-up 
shafts; g spring producing a drawing back of the 
hatten by means of the bell-crank A' and the short 
i the bell-crank for pulling the batten by 
means of the rod 4, connected with the lever V 
and the short rod 4*; i driving arms; g’ spring 
for pressing back the driving arms. 

In Fig. 3, & is the weight for the cloth beam; / 
weight for the yarn beam; m m lever for the weight 
/- » draw bar with the friction roller ~’; 00’ o’/ dif- 
ferential lever, transferring the pressure produced 
by the weight / in proportion to the decrease of the 
effective diameter of the warp beam to brake ring of 
the latter; p brake strap; g shaft carrying at the 
side of the loom the arm ;, and at the middle of the 
loom the arm 7' and the guide roller 7?; ¢ (see Fig. 9) 
bar for disengaging the hooks by means of which 
the driving arms are retained ; » and pv gear for mo- 
tion of the driving arms ; w cam of the batten acting 
upon the friction roller of the lever V: ¢ crank 
for the alternate stopping and starting of the picker 
arms: y brake rod of the shuttle catcher; z bell 
for the pickers, 

In Figs. 3 and 5, 1 and 2 are the pawls of the 
regulator; 3, four pawls for the balance wheel be- 
low; 4, lever carrying the pawls 1 and 2; 5, lever 
of regulator ; 6, lever carrying the weight for the 
cloth beam; 7, connecting rod with the regulator 
lever Y ; 8, drawbar of regulator to which the motion 
is transferred from the bell-crank lever W and W' 
by means of the rod 7', and the bell-crank lever 8’ 
(Figs. 1, 3, and 9); 9, guide roller on lever 4; 
10, cam bars, (Figs. §' and 15); 11, pawl on the pin 
upon which the driving pulley and pinion N!' are 


are 


rod A; 


fixed; 12, hand gear for stopping, starting, and 
working of the loom; 13, cahehes fastened to the 
pulley. 

‘The regulating arrangement for the uniform 
stretching of the warp is shown on Fig. 3, whilst 
Fig. 4 explains the application of the arrangement 
for the various thicknesses of the yarn. The steel 
brake strap p suspended from the hook p' passes 


round an iron dise of the yarn beam a covered with 
wood (Fig. 3), and forms the brake for the latter ; 
the bell-crank lever m' supported by the frame, and 
lowered by the weight / transfers by means of the 
rod and the friction roller n', the pressure upon the 
differential lever 9 0’ o” in such a manner that the 
latter acts with the shorter arm o 0” upon the brake 
strap p. In order to diminish the pressure of the brake 
in proportion to the decrease of the diameter of the 
yard beam, and also, in order to produce constantly 
a uniform stretching of the warp, the variable dia- 
meter of the yarn beam is transferred by means of 
the levers 7 r' to the differential lever o o’ in the 
manner shown in Fig. 4. A wooden roller, in con- 
tact with the full warp beam, passes gradually 
during the coming off of the warp into the position 
r*?, when the drawbar a, loaded with a weight, and 
acting as a lever, is lowered, and the roller n' gra- 
dually comes into the position 2” indicated by 
dotted lines. It will thus be seen that the pressure 
produced by the weight / upon the full yarn beam 
at the point /', will decrease in proportion to the 
decrease of this beam on account of the roller 

x’ acting during its descent, with a diminished 
length of the arm o o' of the differential lever ; the 
decrease of the length of this arm, however, is pro- 
duced directly by the decrease of the diameter of 
the yard beam, for the two diameters of the dotted 
circles, drawn from the centre o', are equal to the 
diameters of the full and of the empty yarn beam. 

_ Fig. 5 shows the winding up and getting off of 
the stuff; the cloth beam G carries a ratchet wheel 
X ; the weight 4 acts upon the lever 6, and by means 
of the drawbar 7 upon the regulator lever Y, which 
moving independently, is fastened to the axle of the 
cloth beam. The bell-crank lever 4, however, is 
aiso movably connected at its upper end with the 
two pawls ] and 2; while a small roller g of the 
lever 4 gears into the circular grooves of the lever 5, 
to which is transferred an ascending and descending 
motion from any working part of the loom ; in this 
motion the lever 4 also participates. 

If a large quantity of stuff has to be wound off, 
the roller g is removed from the fulcrum of the 
lever § simultaneously with the lever 4, whence 





the lever 4 travels through a longer distance, in 
consequence of which the travel of the pawl is pro- 
portionately increased. 

A second winding up arrangement is shown by 
Fig. 6 in the side view, and by Fig. 6a in the front 
view of the loom. In this case the worm-wheel a 
gearing into the worm is fixed to the shaft of the 
cloth beam G, whilst the cam disc ¢ runs loose, and 
the shaft of the worm carries the cam disc and 
the ratchet wheel d, the former being loose and 
the latter fixed. The draw bar ¢ suspended from the 
cam disc is connected with the bell-crank lever / g, 
which has its other arm connected by the draw 
bar 4 with the nearest batten; the ratchet wheel 
d isa double one with teeth facing opposite ways, 
and into it a double pawl i j, fastened to the disc ¢, 
gears in opposite directions. H is the winding-off 
roller, and H' is the roller for the winding up of the 
stuff, if the latter has not to fall upon the ground ; 
/ is a handle for putting into gear the ratchet 
wheel d, 

The action of the arrangement is as follows : At 
each beat of the batten 4 ¢ are moved in the direction 
indicated by the small arrows, whence the dise ¢ is 
drawn upwards, and the pawl / pressing against the 
teeth of the ratchet wheel moves, therefore, the 
screw, and the wheel gearing into it, in the direction 
indicated by the arrow, the winding of the stuff, 
and, therefore, its closeness being thus regulated 
according to the number of teeth and travel of 
ratchet wheel. 

This original arrangement of the inside con- 
necting rod ¢ is now generally altered by placing the 
latter outside, and using for its connexion with the 
dise ¢, the pin hole of the pawl, and for the latter 
that ofthe rod ¢. With this arrangement the pawls 
are placed higher, by which the working of the 
whole mechanism is considerably improved. In the 
first arrangement motion is obtained from the ec- 
centric and lever of the batten, and is transferred by 
means of the rods 4 ¢, to the eccentric disc, whilst 
with the position of rod ¢ (second arrangement) in- 
dicated by dotted lines in Fig. 6a, the rods 4 and ¢ 
are moved by the recoiling of the spring g, Fig. 1, 
during the travel of the batten. 

Sohoenherr’s motion for the mounting, Fig. 7, 
shows a peculiar arrangement in so far as it is pro- 
duced! by the cams fastened at the side of 
the loom, and moving equal armed vertical levers, 
to the ends of each of which two draw wires 
e and ¢! are fixed, these wires being connected 
by chains running over rollers p and p' and fastened 
on two points to the upper and lower rods of the 
shaft. This motion of the mountings is shown in 
connexion with the loom by Figs. 1, 2, and 3, but 
in detail by Fig.7. O is one of the treadles, as 
they are arranged in a position corresponding with 
the part of the cam d, coming into contact with 
the friction wheel d', 
spring j produces @ motion of the lower arm of the 
treadle in the direction of the arrow, while the upper 
arm gives the motion of the shaft J ; by this arrange- 
ment a certain number of the cams and treadles 
raise and lower the top shafts, and the remaining 
cams and treadles raise and lower the bottom 
shafts for a full shed, as indicated by dotted lines. Of 
the various arrangements devised for moving the 
battens by cams, instead of by cranks, that in- 
troduced by Schoenherr is not only the first but the 
best, and forms a special feature of his loom. The 
motion of the batten is produced by a combination 
of a cam fastened to the main shaft, a lever pressed 
against the batten by friction rollers, and one long 
and several short draw bars with bell-crank levers, 

If the shape of the cam is designed for a single 
or double beat, the weft is not tightened, but only 
strongly pressed, and the motion of the latter 
may be regulated during the passage of the shuttles ; 
a spiral spring about 2 ft. long acts by its recoiling 
power upon. the central bell-crank lever, in the 
opposite direction, and thus forces back the batten 
by means of a short rod. All the axes situated 
between the battens and the eccentric disc are con- 
tinually pressed by the spring in one direction, 80 
that notwithstanding the large number of these 
axes, the motion of the batten remains undisturbed 
and regular. The Figs. 1,2, and 3, show various 
views of this mechanism for the batten, a plan of 
which is represented by Fig. 8. According to the 
width of the loom, two or three bell-cr levers 
with draw bars are used for the backward motion of 
the batten ; this distribution of the power makes it 
possible to use a light batten without fearing that 
it may bend, the light weight of the batten being 
a chief condition for the use of the spiral spring. 


whence a strong helical | 6 


Fig. 8' shows the generally adopted cam for giving 
motion to the batten; if a cam fora double beat 
is required Fig. 8" is used; the batten 8s back 
for a second beat only about half an inch, but 
experience has shown with a uniformly acting 
brake for the yarn beam the stuff uced by 
two beats of the batten is not closer that pro- 
duced with one beat. For long hair woollen warps, 
however, two beats of the batten are required, 
in order to produce a clean shed. Fig. 8'' shows a 
cam for producing a treble beat of the batten. 
The arrangement for the stopping and starting 
motion of the loom is pr with the batten. 
The spur wheel M (or in its place the pulley N) 
is fixed upon the large shaft VA and has fastened 
to its spokes the ratchet (Fig. 13), which comes 
in contact with the bolt 10 of the eccentric w 
of the batten, putting thus the loom in motion. 

For stopping the motion of the loom, the dis- 
engagin x is provided with three feathering 
bolts, which are fixed in a position horizontally to 
the ratchet, and by the drawing out of which the 
contact between the pawl of the ratchet and the 
eccentric bolt is disengaged in the three following 
modes: first, by the shuttle catcher, through the 
non-arrival of the shuttle at the box, the brake rod 
y being placed in such a position by the spring pressing 
against the box that at the commencement of the 
beating of the batten it pushes sideways, by means 
of the piece if one of the three bolts mentioned 
above, in such a manner that the upper end of the 
pawl of the ratchet is pressed down and thus libe- 
rated from the eccentric bolt. Second, by the band 
disengaging gear ;—the rod 12 passing overthe whole 
width of the loom is pushed towards the ratchet, 
whence the central bolt, connected with one arm of 
a feathering bell-crank lever, is drawn back. ‘This 
bolt is provided with a nose 1', which liberates the 
contact with the pawl of the ratchet, as stated 
above. Third, by the weft catcher. In this case the 
third bolt of the disengaging box is connected with 
a lever outside the spur wheel ; this lever is provided 
at its lower end, which slides along a bolt, with a 
short pin, and at the stopping of the weft the upper 
bolt with the lever is forced towards the ratchet, 
when the pin disengages the pawl. This arrange- 
ment of the weft catcher offered, however, several 
disadvantages, which are obviated in the new patented 
weft catcher of Schoenherr, a full description of 
which we must leave for our next article. 








FACING POINTS. 
To Tus Evitorg or Exeinernixe. 

S1n,—As the question of the security of facing points, and 
the liability of signalmen to shift them while a train is pass- 
ing over them, bas of late been the subject of much discussion 
at the meetings of railway engineers, and amongst the public 
nerally, in consequence of the Wigan and other accidents, 
when at Portobello to-day my attention was directed to an 
invention of Mr. James Bell, jun., one of the district engi- 
neers of the North British Railway Com , this invention 
being a safety rail which makes it a mechanical impossibility 
for the signalman to alter the pointe in any way while « train 
is ing over them. : 

saw the safety rail in operation. The machinery is at 
once of the most simple and efficient description. The safety 
rail is worked by the same lever which works the facing 
points, in which respect, as in ite general mechanical arrange- 
ment, it is certainly the best adjunct of safety of the kind 
which has come under my notice. 

I ought to mention that the lever of the safety rail is 
inter in the locking apparatus in which the signal and 
other levers are concentrated, and Iam satisfied that 
this apparatus only requires to be known or seen at work ia 
order to insure its genera] adoption. 


1 am yours truly, 
? _ Bovuca. 


78, George-street, Edinburgh, January 22, 1674. 
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Erxxata.—In our deseription of Messrs. Adameon’s boilers 
on page 81 of our last number, 5th line of first column, tor 
* Cowan’s” read “Cowburn’s.” Also on page 75, line 17 of 
the third column, for “ Messrs. Preston, of Carlisle,” read 
* Messrs. J. Clayton and Sons, of Preston.” 


Frescu Buivors.—France possesses 1982 bridges of some 
importance. Ot these 861 were constructed before the pre- 
sent century, 64 during the Firet Empire, 180 du the 
Restoration, 580 under the reign of Louis Philippe, 297 
since 1848. Of the bridges enumerated 9 are of iron, 14 of 
wood, 20 of iron, wood, and mony’, 67 of masonry and 
wood, and the remainder =e = the 1982 mm om 

i by the , 1078 are on nation s, 
pgs rare pe wt at 891 on departmenta! high- 
ways. The principal bridges in France are 11 im oumber, 

their eceregate cost was 1,913,442/. The aggregate 
length of the 1 bridges to which attention has been di- 
rected was 1033 miles, and the aggregate cost of their com 
| otrustion was 11,460,310/, 
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LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. XV. 
Ovr last article of this series was devoted to an 
vunt of the locomotives shown in the special 
pavilion of the Kaiser Ferdinand’s Nordbahn, and 
we have now to describe some of the locomotive- 
engine details which formed part of the collection of 
its shown by that railway company. 


act 





exhil 


uniform section all round, and are half-lapped at the 
joints, a small set pin screwed into the piston, as 
shown, serving to maintain the two rings in their 
proper relative positions, 

The piston-rod is enlarged at both the piston and 
crosshead ends, as shown, thus necessitating that 
the packing ring and bush of the gland should be 
made in halves, The piston-rod is very slightly 
tapered where it enters the piston, and it is secured 
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First in order we may take the example which | 
was shown of the standard types of piston, piston- 
rod, crosshead, and guide bars, these parts being 
exhibited fitted up together, as shown in Figs. 1, 2, | 
and 3 on the opposite page. The experience on the 
Kaiser Ferdinand’s Nordbahn is to the effect that in 
wrought-iron pistons the grooves for the rings wear | 
too rapidly, and the locomotive superintendent of 
the line, Herr Ludwig Becker, has, therefore, for | 
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Eccentric Keys my Use on THe Katser Ferpiwann’s Norprann. 


in place by rivetting overtheend. Upwards of 400 
—— s thus fitted are now in use on the Kaiser 
‘erdinand’s Nordbahn, and not a single instance 
of a rod so fixed coming loose has occurred, 
The crosshead is of wrought iron and is a pressed 
forging. The slide bars are 92 millimetres, or 34 in. 
wide, and the wearing surfaces of the crosshead are 
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Fie. 1. Fie. 2. 
Awscuvtz’s Setr-Actinc Lusricators. 
some time past used hollow cast-iron pistons, cast | 15}in. long. The arrangement of oil box for lubri- 
in one piece, as shown; these pistons being, of | cating the small end bearing of the connecting 
course, much. cheaper than those of wrought iron, | rod, and the mode of securing the crosshead pin, are 
and proving also more durable. ‘The piston exhibited | clearly shown in our engravings. 


= fora 15} in. cylinder, and it is 44 in. thick, and has 
two cast-iron rings recessed into it, as shown. These 


mags are each ].45in. by 0.51 in., and they are of securing the keys for the eccentric. The plan 


The next detail we have to notice here is the mode 
adopted on the Kaiser Ferdinand’s Norbahn of 


‘ 87 
adopted is shown by Figs. 1, 2, and 3 annexed. 
From the last-mentioned it will be seen that 
the keyway in the driving axle is undercut at the 


ends so as to form akind of dovetail. The key itself 
is dingly shaped, and is bent to it to 
be put in, as clearly shown by Fig. 3. It will be 
seen also from Fi Band’, that thin 

ts 
the eccentric fitting this 
thus prevented from shifting 
of fixing eccentric —_ 
— of years by the Kaiser Ferdinand’s Nord- 

n. 

The self-acting lubricators shown on the present 

page are two designed and ted by Mr. August 
Anschiilz, one of the engineers of the Kaiser Fer. 











dinand’s Nordbahn, and examples of them were 
exhibited in the pavilion to which we have already 
80 frequently referred. The lubricator shown by 
Figs. 1 and 2 is especially intended for supplying 
oil to cylinders and slide valves, its arrangement 
being such that this supply is only furnished when 
the engine is running. As will be seen from the 
views, the oil is, by means of a wick, fed from the 
outer receptacle or oil cup proper, into a secondary 
or inner receptacle, this latter communicating, b 
means of two very small tubes, to a chamber, whic 
may be considered as forming part of the leg of a 
f}-shaped ee In this passage there are two 
valves, both opening towards the cylinder or valve 
chest to be lubricated, the inner or smaller valve, 
however, opening downwards. This valve, therefore, 
falls open when the pressure of the steam ceases to 
act against the underside. The effect of this 
arrangement is to cause the passage between the 
two valves to be alternately filled with oil and dis- 
charged into the cylinders or valve chests. The 
lubricator just described is fitted to all the loco- 
motives on the Kaiser Ferdinand'’s Nordbahn, and 
it is also employed on other lines, Altogether some 
6500 of these lubricators are in use. 

The other lubricator, shown by Mr. August 
| Anschilz, is that represented by Fig. 3, annexed. 





| In this case the passage in the stem of the lubricator 


| communicates at the top with a horizontal hole, the 
| effective area of which is regulated by an adjusting 
|screw, as shown. This horizontal passage is in its 
| turn intersected by a hole, in which a small piston or 
plunger works. This piston is attached to the free 
end of a Bourdon tube, the other end of which is in 
communication with the main passage in the stem, 
as shown in the plan. The interior of the Bourdon 
tube is thus filled with steam, and the variations of 
the density of the steam in the cylinder, or valve chest 
to which the lubricator is attached, is thus repeated 
in the tube. This causes the tube to expand and 
contract, thus making the piston just mentioned 
reciprocate in its bore, and as this takes place in a 
reservoir filled with lubricating material, some of 
this is carried forward by the plunger and delivered 
to the opening communicating with the main chan- 
nel in the stem of the lubricator. 

In describing the locomotives at the Vienna Exhi- 
bition, we have frequently had occasion to point 
out the almost exclusive use, by Continental engi- 
neers, of injectors with fixed nozzles. With these 
injectors, it is desirable that in starting the steam 
should at first be turned on gradually and then put 
on full, and to meet these requirements, the valve, 
of which we give an illustration on the opposite page, 
has been designed by Mr. Rayl, one of the chief 
engineers of the line. The construction of this 
valve will be readily understood. From the engrav- 
ings it will be seen that the valve is of the mush- 
room form, opening inwards, and fitted at ite centre 
with a small auxiliary valve, which covers four very 
small oblique holes, drilled to its face from the 
upper side of the main valve. This secondary valve 
is really formed on the spindle by which the main 
valvqis opened, this spindle being allowed to slide 
through the main valve for a limited distance 





controlled by the check nut shown. 
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- e spindle 
ust mentioned is coupled, the small auxiliary valve 
is first opened, and subsequently the larger valve, 
a kind of trigger fitted to the guide by which the 
lever is steadied serving to hold down the lever, and 
thus keep open the valveas long as may be required 
This arrangement of valve, which is now in very 
extensive use, is very neat and efficient, and we may 
say that the workmanship of the example exhibited, 


On pressing down the lever, to which th 


as well as a variety of other brasswork included in | 


the collection, was most excellent. 

We also illustrate on page 86, the standard form 
of head and tail lamps in use on the Kaiser Ferdi- 
nand's Railway. These lamps, which are adapted for 
burning petroleum oils, have been in use on the above- 
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Section or Stanparp Lami 
mentioned line since 1866, and the results obtained 
with them both as regards light-giving power and 


economy have been most satisfactory. ‘The light is 
equal to nine candles. The lamps have, as will be 
Been, pan 1 burne ra, and the ue - ral construction 


will bes ut once understood red. the engravings 

the demands upon our space compel us to defer 
to another article an account of the remainder of all 
the principle novelties of detail included in the col- 
lecticn of the Kaiser Ferdinand’s Nordbahn. 


THE ROYAL AGR It U L rUR AL 
SHOW AT BEDFORD. 
Ws have received the following particulars of the prizes 
to be awarded at the ensuing meeting of the Royal Agricul- 
tural Society at Bedford, together with the conditions of 
trials and enumeration of the points of merit on which the 
awards will be based. The meeting will be he Sed ford 
on Monday, July the 15th and four following 
certificates of entry of implements, &c. (such certiticates to 
give the exact total pumber of articles to be shown together 
with the area re juired), together with the nece essary ices, are 
to be in the hands of the Secretary, Mr. H. M. Jenkins, 12, 
Hanover-square, London, W., not later than May the Ist next. 


SOCIETY'S 





Section L.—Trils. Prizes. 
£ 
Class 1. weg! se se drills one 19—5 
2. Corn drill 15—10 
3. | > the Gest af laptation to « 
corn drill for bill-side de- 
livery eee , 10 
4. Corn drills for small occupa- 
THOMS cee ° eve 10 5 
5. Drills for turnips and other 
roots on the flat 10 5 
f Drills for turnips and other 
roots on the ridge ... 10—5 
7. Drills for turnips and other 
roots on the ridge, without 
manure- box ose eee 10—5 
8. Waterdrills ... on oes 10—5 
®. Drills for emall seeds ... 1 5 
10. Barrows for sowing small seeds 5 
li. Drill pressers ... ese 5 
12. Potatedriils ... eco 15—10 
Bection lL. — Horse Lloes. 
Class 13. Horse hoes for general nt 
poses 10—5 
14. Horse hoes combined with dri il 
for small seeds 5 
15. Sing <1 row horse hoes for ri dge 
and flat sae ‘ 10—5 
16. Single-row grubbers ... 5 
17. Horse hoes for thinning turnips 15—10 
Section ILI.—Manure Distributors. 
Class 38. Dustributors for hquid manure 10 
» dry manure... 5 
Section IV po 
Class 20. Pair-horse wagons 16—10 
21. Light wagons on springs... 10—5 
22. Other wagons ... 10 
Section V.—Carts 
Class 23. Single-horse carts for general 
agricultural purposes 19—5 
24. Harvest carts § ... al 19 
25. Market carts on springs 1” 
20. Carts for the conveyance of 
water with pump attached 10—5 
27. Other carts ove 10 
Be tion —Stock and Implement Carts. 
Ppasel a bodied carts, on springs, for 
sonveyance of stock eve 10 


Class 29. Lorries, ovother vehicles, for the z. 
conveyance of implements 10 
. Carts with crank axle and low 
body eco ese eee 10 
Section VII —Movable Huts. 
Class 31. Shepherds’ huts on wheels 10—5 
82. Vans for men engaged in steam 
cultivation, with fittings 
Miscellaneous awards to agricultural ar- 
ticles not included in the ordinary ro- 
tation one Ten silver medals 
Potsts or Merit to pe AwaRrpep ror PERrEcrion 1™ 
VaRiovs Qualifications To Tux ImpLeMentTs PrRe- 
SESTED FoR TRIAL. 
Section I.—Drilia. Class I.—General Purpose Drills. 
1. Mechanical construction, soundness, end 


16—10 


quality of materials and ee ee ae 200 

2. Simplicity and hghtness, combined with 
strength ... eve ove 100 

8. Size, form, and general arrangement of 
seed and manure boxes 70 


4. Construction and adaptation of seed an: nd 
manure distributors 

5. Facilities for regulating quantities of seec ed 
and manure delivered ... 50 

6. Form, materials, and arrangement of con- 


ducting tubes and coulters YS 
7. Efficiency of steerage arrangements... 50 
8. Arrangement of press bar eve 20 

#. Regularity of distribution of seed and 

manure, evenness of depth, draught, and 
general perfection of work done on trial 3800 
10. Price eee eee eee eee eee 90 
1000 

Class IT.—Corn Drills. 

1. Mechanical construction, soundness, and 
quality of material and workmanship 200 

2. Simplicity and lightness, combined with 
strength = 100 

3. Size, form, and ge neral arrangement of 
" geed boxes 70 

4. Construction and adaptatic in of seed dis- 
tributors ... eee - 50 

5. Facilities for regulating quanti ties of seed 
delivered ore 50 

6. Form, materials, and arrangement of con- 
ducting tabes and coulters ooo 70 
7. Efficiency of steerage arrangements... 59 
& Arrangeme nt of press bar 20 

9. Regularity of distribution of seed, even- 

ness of depth, draught, and general per- 
fection of work done on trial ... ose 300 
10. Price ~ ; : 90 
1000 


Class II l.—For the best Adaptation to a Corn Drill for 
hill.side delivery 
Left to the Discretion of Judges. 


Class IV.—Corn Drills for small Occupations. 
Same points as in Class I1. (corn drills) ... 1000 
Class. V.— Drills for Turnips and other Roots on the Flat. 


Same points as in Class [. (general purpose 
drills) oes 1000 
Clase VI.—Drills for Turnips an d other Roots on the Ridge. 
1. Mechanical construction, soundness, and 


quality of materials and workmanship 180 
2. Simplicity and lightness combined with 

strength ... 90 
3. Size, form, and general ‘arrangement of 

seed and manure boxes .,, 60 
4. Construction and adaptation of seed and 

manure distributors ee 50 
5. Facilities for regulating quanti ities of seed 

and manure delivered ... 50 
6. Form, materials, and arran gement of 

conducting tubes and coulters sos 60 
7. Form and arrangement of rollers 150 


8. Regularity of distribution of seed and 
manure, evenness of depth, draught, 
and general perfection of work done on 





trial ese ove one ove 270 
9. Price eee ove eee ped 90 
1000 


Class VII.—Drills for Turnips and other Roots on the 
Ridge, without Manure Boz. 
Same points as for Class VL, but words “ and 
manure” to be omitted in paragraphs 3, 
4, 5, and 8 of list of qualifications «» 1000 
Class VIIL.—Water Drills. 
Same points as in Class I. (general purpose 
drills), but qualifications 7 and 8 to be 
omitted 930 
Class IX. —Dritls for Smal ll Seeds. 
Same points as in Class II. (corn drills), but 
qualifications 7 and 8 to be omitted ooo 930 
Class X.— Barrows for Sowing Small Seeds, 


— 


Mechanical construction, materials, and 
workmansh 240 
2. Simplicity ond lightness, combined with 
strengt 110 
3. Size, form, and general arrangement of 
seed boxes... * 80 
4. Construction and adaptation of seed dis- 
tributors 60 
5. Facilities for regulating quantitie es s of seed 
delivered ... 60 
6. Regularity of distributi on of seed, draught, 
and general pee of work done on 
trial ose eee . ose 350 
7. Price... oes ; eee eve 100 « 
1000 








Class : XI.—Drill Presses. 
Same points as in Class II. (corn drills), but 
the words “ and lightness” to be omitted 
in paragraph 2 ; also the word “ coulters” 
agraph 6. Qualifications 7 and 8 
to be omitted ... oes 
Class XII.— Potato Drills. 
Same points as in Class I. (general purpose 
drills), bat a ifications 7 and 8 to be 
omitted . oe , 930 
Section UI «iets ‘i ea. Class XIII. = Hoes for 
General Purposes. 
1. Mechanical construction, strength, sound 
ness, and quality of materials and work- 


© 
Paes 


manship ... : one eee 200 
2. Simplicity of « jjustment .. eee oe one 70 
3. Steerage and ease of management oes 150 
4. Adaptation to inequalities of surface... 80 


5. Suitability of hoes supplied to meet 
general pur , and quality of same... 109 

6. Evenness of depth, cleanness of eut, and 
general perfection of work done on trial 300 


7. Lightness of draught ove ons eee 60 
8. Price eee ose ose eve ose 50 

10600 

Class XIV.—Horse Hoes Combined with Drill for Small 
Seeds. 

1. Mechanical construction ... eee 200 
2. Simplicity ose 100) 
8. Pertection of work done by ‘dri Dh acs 250 
4. Perfection of work done by horse hoe ... 350 
5. Price oat eee ae eee 100 

1000 


Class XV.—Single Row Horse Hoes for Ridge and Flat 
1. Mechanical construction, materials, and 


workmanship ove 200 
2. Simplicity of adj ustment ... ove 100 
3. Suitability of hoes and shares for rid ge 
and flat . 1060 
4. Evenness of depth, cleanness of cut, and 
ee neral perfection of work done on ridge.. 200 
. Evenness of depth, cleanness of cut, and 
general perfection of work done on flat 204 
6. Lightness of draught eee 100 
7. Price ave oe eee 100 
1000 


Class XVI.—Single Row Grubbers. 
1. Mechanical construction, materials, and 


workmanship oe 150 
2. Simplicity ... ‘ 100 
3. Suitability and quality of tines eve 100 
4. Perfection of work tee ese 309 
5. Lightness of draught eve aso ose 150 
6. Price eve ove eee eve 15 


lv 
Class XVIT.—Horse Hoes for Thinning Turnips. 
1. Mec hanical construction, strength, sound 
ness, and quality of materials and work- 


manship ... coe eve 250 

2. Simplicity of adjustment .. eve eee eee 100 
3. Ease of management ose ene 109 
4. Adaptation to inequalities of surface ... 50) 
5. General perfection of work done on trial 490 
6. Price... ete ove ose ose ose 100 
1000 


Section IIT. —Manure Distributors. Class XVIIL— 
Distributors for Liquid Manure. 
1, Soundness and quaiity of materials and 


workmanship, and durability ... wee 200 
2. Balance and construction of carriage =o. 159 
3. Facilities for filling 1u0 

4. Adjustment and evenness of dis tribut ion 
and general efficiency on trial . ee 40") 
5. Price... eee ese in ose eee 100 
1000 

Class X1X.—Distributors for Dry Manure. 

1. Mechanical construction, soundness, and 
quality of materials and workmanship 200 
2. Simplicity and lightness ofdraught ... 100 
3. Size, shape, and general arrangement of : 
manure box _ ove 100 

4. Facilities for regulating quanity of 
manure delivered.. 100 

5. Regularity of distribution and general 
perfection of work done on trial 400 
6. Price ™ ond oe ose ose 100 
1000 


Section IV.—Wagons.—Class X X.—Pair-Horse Wogons 
1. Mechanical construction, strength, sound- 
ness, and quality of materials and work- 


ship iter ese , 200 
2. General design... eee 100 

3. Ease of turning, and arrangements of 
slipper or brake ... 100 

4. Adaptability for harvest ‘and ‘general 
farm purposes... 15 
6. Arrangement for attaching horses soo 50 
6. Weight 20 wee sos ow Ie 
7. Draught ... ens ese eee 150 
8. Price ja eve oo ose 199 
1000 

Class XX L.—Light Wagons on Springs. 
1. Mechanical construction, strength, sound- 
ness, and qualit me of materialsand work- 

manship ... a aa 200 
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General design 

Ease of turning, 

slipper or brake ... 
aptability for harves 


4. A 


rp mes 


Strez sth and range of springs 


«6. Arrangement for atta 





and arrangement of 


t and genera! farm 


hing horses 


Other Wagona. 


Leit to discretion of judges. 


Weight 
«. Draught “ eee 
Price ove 
Class XXII 
Carts. 


General Agrict 


1. Mechanical construction, strength, sound- 
ness, and quality of materials and work- 
mans'\Ip 

General design eee ace 
Balance, capacity, and arrangement for 
tipping eve ° 

4. Weight (width of tyre considered) 

Draught 
Pr 
Class XXIV Harvest Carts 
1M An nstruction, s'rength, sound- 
ness, end quality of materials and work- 
t bi 
Generai design oe 
Balance and capacity ese a 
Arrangements of harvest ladders and for 
preventing waste of shed corn 
Weight 
Draught ° 
Price ane eee ee 
Class XX V.—Market Carts on 8S; rings. 
1. Mechanical construction, strength, sound- 
4, ar 1 qt niity Of materials ar | work- 
mansbi} 
Cenera esign eee 
Strength and range of springs 
4. Capacity of body 
Pn 


( s XXYVI.—Carts for the Conreyance 


‘tural Purposes. 








Pump Attached. 
i 


1. Mechanical constructi« 


ym, soundness, and 


iality of materials, workmanship, and 
f t¥ eee eee 
General design and balance of carriage 
Capacity = «s. ove ose one coe 
+. Etliciency and simplicity of pump oes 
Facilities for delivering water _—_ 

6. Price ove ove 


Class XXVII.—Other Carts. 


Left to disere 
Section VI 


Mechanical constructi 
juality of materiais 
2. General design 
8. Strength and range of 
4. Arrangems 
balance of cart 
Facilities for loading a 


6. Price - 


ss A XIX.—Lorries or other Vehicles for the Convey- | 


ance of I 
Left to diser 
Class X X X.—Carts with 
1. Mechanical constructi« 
juality of materials 
2. General design he 
3. Height of floor 
4 Capacity f body 


° Weight 
Draught eee 
Price 


~Stock and Implement Curts. 
Lew. Bodied Carts on Springs for ¢ 


nts for adjusting level 


tion of judges. 


nveyance 
ess, and 
and workmanst ip 


on, soundtr 


springs ih 
and 


nd unloading 


my lements. 

tion of judges 
Crank Az 
p, soundness, and 
and workmanship 


Section VII.—Movable Huts. 
Class XXXI.—Shepherds’ Huts on Wheels. 


1. General 
juan 
and durability 

Interna] arrangements 

Capacity 


5 


t. Portability and draught 


Price 


construction, 
y of materials and workmanship, 


soundness, and 


of We 


100 
100 


50 
100 
50 
100 
160 
150 


1000 


Class X X I11.—Single-Horse Carts for 


300 


Class XXVTTI. 


f Stock. 


250 
100 
100 


200 
200 
150 


1000 


e and Low Body 


200 
100 
150 
150 
100 
150 
150 


1000 


200 
250 
200 
160 
200 


1000 


Class XXXIT.—Vans for Men Engaged in Steam Cultiva- 


1. General 
juality of materials 
rength and durabili 


tion, with Fittings. 
construction, 


soundness, and 
and workmanship, 
ty 


Internal arrangements and facilities for 


storing duplicate gear and tools 


: Capacity and ventilati 
5. Pr 


ce 


ott 


rtability and draught 


300 


200 
50 
150 


1000 





Conpitions or Tria. 
Section I.— Drills. 

1. Such drills as may be selected by the judges will be 
tested by a dynamometer arranged to draw as nearly as 
pa from the same height, and at the same angle as the 

orses. 
Sections IV., V., VI.—Carts, Wagons, &e. 

1. A course will be prepared partly on hard rcad, and 
partly on fields or soft ground. 

2. The carts, &c., will be loaded in proportion to their 
capacity, build, and strength, to an extent determined by 
the judges and engineers. 

3. The loads will consist of straw, roots, and corn, in 
sacks, disposed in the manner usual in actual farmwork. 

4. The weight on each wheel, loaded and unloaded, will be 
ascertained by suitable weighing machines. 

5. The tractive force necessary to draw the carts, &c, 
will be compared with the useful load transported, and 
not with the gross load, which includes the cart, &c., itself. 

6. Such carts, &¢.,as may be selected by the judges, will 
be tested by a dynamometer arranged to draw as nearly as 
possible from the same height, and at the same angle as 
horses, and two-wheeled carts will also have the load on the 
horses’ backs determined. 

7. The springs will be tested with reference to their 
range, pth strength, and stiffness — that is, the deflection 
per ton. 

Generally, such implements as the judges may select, 
will be tested for draught either by a dynamometer, or 
spring links. 

Every drill, cart, wagon, or other vehicle entered for trial 
must be arranged so that it can be drawn by a single pair 
of shafts, in order that the dynamometer may be applied to 
it, if selected by the judges for such test. 


ee 


THE BROADWELL GRIEVANCES. 
To THE Eptror oF ENGINEERING. 

S1x,— Your issue of 23rd inet. contains an article on breech- 
loading ordnance, wherein the wrongs which Mr. L. W. 
Broadwell is supposed to have suffered at the hands of Mr. 
Krupp and the Prussian Government, with regard to his 
artilieristic inventions are related. It cannot be my desire to 
defend Mr. Krupp against the charge of piracy so openly 
preferred against him, as that would be his own business, if 
he thinks fit to do so; I only wish to point out some ma- 
terially erroneous statements regarding the Prussian ar- 
tillery, and some claims for priority of invention which are 
made on behalf of Mr. Broadwell. With regard to Prussian 
patent laws, to which the article alludes, 1 may say that 
there are really none, as it is leit to the judgment of a com- 
mittee to grant or to refuse a patent at will, and I should 
rather prefer to see all patents refused on principle, instead 
of having them granted not as of right, but from good grace. 
This state of things, however, will probably be entirely 
altered at no distant time. 

There has a notion gone abroad that the guns of the 
Prussian service are of Mr. Krupp’s construction. This is 
entirely erroneous, as they are solely made after the con- 
struction of the Artillery Committee, and the rough barrels 
alone are supplied by Mr. Krupp’s Steel Works, while the 
boring, rifling, and providing with bre ech-locking apparatus 
is exclusively performed under the immediate superinten- 
dence of the Government, either at the cannon factory of 
Spandau, or at Mr. Freund's Engine Works of Berlin. The 
Prussian Government pattern and the Krupp pattern must, 
therefore, not be confounded, as in most respects they differ 
materially, and have nothing to do with each other; only 
very few of Mr. Krupp’s constructions have, of late, been 
adopted in the service. 

The application of a sliding breech block to a breech- 
loading cannon is very old, and was also made use of by 
Generel Cavalli in 1845, while a metallie expanding ring 
was employed as a gas check by the Prussian Artillery 
Committee with the Wahrendorf gun as long ago as 
1843 or 1844, neither of which could, therefore, have ob- 
tained protection by a patent as new, when, in 1861, 
Mr. Broadwell would proclaim them as his inventions. It is 
therefore decidedly incorrect to say that before Mr. Broadwell 
no metallic gas ring had been used either in the Wahrendorf, 
Kreiner, or Krupp breech piece, and the metailic ring be his 
property. Nearly’a full year before Mr. Broadwell patented the 
conical gas ring in the rear of the breech of the gun, pre- 
cisely such a ring was in use in the Prussian service, and 
adopted together with the double wedge or Kreiner breech 
block, which on its front side bas an adjustable bearing plate 
with such ring, neither of which could be the object of a 
patent. The Sransien guns, which were used in the Schleswig 
war in 1864, were just of that construction, and not with a 
cylindrical ring as is erroneously stated. Again, the cylindro- 
prismatic shape of the breech block is wrongly claimed for 
Mr. Broadwell, as it is some 490 years old. At the last Paris 
Exhibition in a collection of breechloading ordnance, exhi- 
bited by Denmark, was a field-piece from the middle of the 
fifteenth century with precisely such a breech-closing 
arrangement. The gun had 126 in. bore, was 4 ft. 
long, bored throughout its length, and provided close 
behind the touch-hole with a cylindro-prismatie slot, in 
which a breech block of the same sha fitted, and 
it was prevented by a pin inserted through its end from being 
blown out. One invention, however, which may reasonably 
be admitted as Mr. Broadwell’s property, is the oe 
ring inserted in the rear of the gun itself, and it is this 
which has been acknowledged and called the Broadwell no 
the Prussian service ever after the year 1866. Whetber Mr 
Broadwell was entitled for it to have any pecuniary remune- 
ration from the Prussian Government, is more than question- 
able, since the arrangement was not patented in I’russia, and 
seeing the action of the British Government in the case of the 
Snider rifle, when it point blank refused to pay for the 
patent right, though the patent was unquestionably valid in 
Great Britain and [reland. From whet I have said above 
it will seem very doubtful, that it be correct to call Mr. 





Broadwell the originator of the system of breechloading ord- 
nance adopted by most of the ing powers of Europe 
however great his other recognised merits as an engineer and 
inventor may be. Your obedient servant, 

Bonn, January 26, 1874. Inow Cross. 

[We willingly insert our correspondent’s letter, as we have 
every desire that both sides of the case in question may be 
heard. We cannot, however, endorse his views, and we 
shall, next week, reply fully to the points he has raised. 
Meanwhile, however, we may state that the metallic cup 
fixed to the front of the plunger of the Wahrendorf gun wae 
an entirely different contrivance to the Broadwell ring ; that 
the cylindro-prismatic breech block, although used | by Mr. 
Broadwell, was never patented by him, but was subsequently 
patented by Mr. Krupp; and that the British Government 
paid a very heavy sum for the Snider rifle—Ep. E.] 


NOTES FROM SOUTH YORKSHIRE. 
Suerriziy, Wednesday. 

Collieries on Fire in South Yorkshire.—\t was discovered, 
last week, that a quantity of the coal, bind, &c., in the No.7 
bank on the north side of the West Retford (No. 4) pit of the 
Tinsley Park Collieries was on fire. Some thirty or forty 
yards were found to be in this state. Efforts were promptly 
made in order to localise and cut out the smouldering con- 
flagration. Owing to the nature of the situation of fire 
—in the “ gob” as the men term it—water could not readily 
be used, inasmuch as the steam generated from it effectually 
prevented the men from seeing what they were about. 
Rubbish and dirt were, therefore, thrown upon the burning 
mass, and two sets of men operating in different directions 
kept back the flames from the face of the seam. There are 
usually about 500 men employed in the two shifts, the 
majority of whom are thrown out of employ for the time 
being. Mr. Huntsman is the proprietor of the pits. About 
the same date last week the Barnsley fire engines were de- 
spached in hot haste to the Church-lane Colliery under the 
impression that the pit had fired. Luckily this was not the 
case, but the large wood ters’ shops, &c., were actually 
= fire and were consumed, damage to the tune of 2507. being 

one. 


Manchester, Sheffield, and Lincolnshire Railway Company. 
—The report of the directors of this company, presented to 
the proprietors to-day, shows a net balance of 313,708/., out 
of which 3 per cent. dividend is recommended. Marked 
allusion is made to the question of steel or iron rails, the 
extra value and weight of which are charged to revenue. 
it appears that during the half year endin ber, 18738, 
4338 tons of steel rails, valued at 61,0891 and 180 tons of 
iron rails, at 1588/., have been placed down, being a larger 
proportion of steel rails than during any previous half year 
or year. 


The Fairlie Locomotive.—To-day a series of experiments 
were made with a Fairlie locomotive (built by the Yorkshire 
Engine Company, Sheffield), on a suitable piece of line near 
the works of that company. The results attained were, I 
believe, satisfactory, but a more extended trial will be made 
to-morrow, Thureday, at the same place. 


Clay Cross Colliers.—The men employed at these pits 
had determined to resist the pro reduction of 16 per 
cent. in wages, but by mutual arrangement the question 
stands over at present. 


The Midland Institute of Engineers.—It is thought that 
this institute will now be able to secure a building at Barnsley 
which will serve as its head quarters. There are now 226 
members, and the meetings have hitherto been held at Leeds, 
Wakefield. and Barnsley alternately. Mr. Croft (of Pinder 
Oaks Collieries), now offers the Commercial Building for 
3000L.—or 400, less than it cost when built. Donations are 
solicited for the purpose of purchasing it. 


NOTES FROM THE SOUTH-WEST. 

Proposed Water Works at Truro.—At recent meetings of 
the Truro Town Council, an opinion has been ex —in 
the first place, by the adoption of reports from « committee ; 
and subsequently, by a distinct resolution passed by more 
then an absolute majority of the governing body—that 
water works are desirable for the town; that it is —— 
they should be constructed by the Urban Sanitary Authority ; 
and that an application to Parliament by & private company 
for leave to introduce water works should be opposed by the 
said authority. 

Swansea Tramways.—The ers of the Swansea street 
tramways held a meeting at that town yesterday (Thursday) 
for the purpose of explaining the details of the undertaking. 

Somerset and Dorset Railway.—A bridge at Radstock, 
which has caused anxiety to the contractors of the Somerset 
and Dorset Railway extension, is being rapidly proceeded 
with, and will soon be completed. 

Bristol and South Wales Railway Wagon Company 
(Limited) —The directors of this company at their meeting 
on Saturday, decided to recommend a dividend at the rate of 
10 per cent. per annum for the past half year. 

Welsh Companies —A petition has been lodged in the 
Court of Chancery for winding up the Hereford and South 
Wales Wagon and Engineering Company (Limited). The 
case came before Vice-Chancelior Bacon on Saturday; and 
it transpired that the creditor who instituted the proceedings 
had been paid his debt. The petition was supported by 
other creditors, but the court dismissed it. A similar ap- 
plication was made with reierence to the Bedwas and Liant- 
wit Coal Company, by creditors to the extent of 40001. ; and 
in this instance the —— proved successful, the Vice- 
Chancellor direeting that the company should be wound up. 

The Abernant Tunnel.—This tunnel is again clear, and it 
is expected that in the course of a few days goods traffic be- 
tween Merthyr and stations in the Vale Neath will be 
again in full swing. Passenger traflie will not be resumed 
until some days afterwards. 
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RAILWAY ROLLING STOCK AT THE 
VIENNA EXHIBITION.—No. IX. 

Tue last of Mr. Ringhoffer’s exhibits which we 

have to notice, is the composite carriage for the 


northern lines of the Austrian State Railway Com- | 


nany, of which we give engravings on the opposite 
yage, Like the vehicles last noticed, it is a four- 
wheeled carriage with a ‘ composite” frame, the 
soles being of I-iron, and the rest of the frames of 
mber. ‘Lhe body is divided into four compartments 
two first and two second-class—one of the first- 
138 compartments being a coupé, and being fitted 
th seats affording sleeping accommodation, as 
.own in the part longitudinal section. 


Ww 





in. 

Length of ily a peo (exclusive of os 

projection at coupé e: ove ose 4 

Rath of body outside ) oo ee 
Height inside at centre oc 6 6 
Length over frames... ose in aoe 
Distance apart of soles between centres 6 4 
Length of bearing springs between 

centres 4.5 eve ooo oo 6 2% 
Wheel base 14 64 


Weight empty oon . 8} tons. 

The first-class compartments are trimmed with 
crimson Utrecht velvet, and the mouldings, &c., 
are of walnut and maple. ‘The arms of the seats 
are made to fold up out of the way when desired. 
The second-class compartments have the roofs and 





interior above the cushions lined with oilcloth, while 


Fie. 9. 











————— 
mee ~~ platform protec ae weather by 
a flexible passage or casing of waterproof canv 
Both the vehicles are of the same Ghacedionn, 
namely, 2] ft. 9fin. long by 8 ft. 9} in. wide out- 
side, and 6 ft. 10 in. inside at the centre. Each also 
is carried on four wheels placed with a wheel base 
of }1 ft. 4f in. The frames are also in both cases 
of the composite type, with wrought-iron soles, and 
the rest of timber, whilst the wheels are of wrought 
iron. The two carriages are close coupled, being 
always intended to be run together, and the tender 
is fitted with a brake worked Com & covered guard's 
seat provided at one end, as shown in Figs. 5, 6, 7, 
and 8 of our two-page engraving. The weight of the 
sorting carriage is 9 tons, and of the tender 84 tons. 
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It will be seen from this view that the end at | 
ch the coupé ia situated instead of being made | 
‘tas usual, projects outwards below the windows | 
the extent of 92in., a recess being thus formed | 
© which the lower parts of the beds, or extension 
of the ordinary seats, can be folded. In the plan | 
vo of the extensions of the seats or footstools are | 
Wn thus folded up, whilst the other is in the 
horizontal position. ‘The recess also accommodates | 
“ushions or pillows for the head. 
I a coupé accommodates three passengers, and 
-*. ‘t. 3{im. long inside, exclusive of the recess. 
oa other first-class compartment, which is 7 ft. 
2 in long inside, is fitted up in the ordinary way, 
snd accommodates six passengers; whilst the 
: send -<lees compartments are each 5 ft. 74 in. long 
coune and accomodate eight passengers each, the 
pri prer g of persons carried by the vehicle being 
he Wenty-five. The principal dimensions are as 


wh 
t 





ollows : 


the cushions are covered with leather. The fittings | 
are throughout very neat, and the workmanship is | 


good. The roof, we may add, is double, while the | 
panels are, as in almost all Continental carriages, of | 
iron. 

The next exhibits we have to notiee are those of 
the Maschinen und Waggon-Fabriks Actien Gesell- 


| schaft, in Simmering (formerly H. D. Schmid). 


These consisted of a pair of post-office vans, a saloon 
carriage and a sleeping carriage, all of good work. | 
manship. Of the post-office vans we this week give 
engravings on one of our two-page sheets, and on | 
the present page, while we shall illustrate the saloon 
and sleeping carriages in a future issue. 

As will be seen from our engravings, one of the | 
post office vans is fitted = travelling post office, | 
with complete accommodation for sorting letters, | 
&c., whilst the other forms a tender, and is con- 
structed to carry the mails in bulk, parcels, &c. The | 
two vehicles communicate by end doors and an in- 





Referring to Figs. 2 and 4 of our two-page en- 
graving, and to the plan Fig. 9 on the present page, 
it will be seen that the sorting carriage has no side 
doors, and can be entered only by the end door com. 
municating with the other van. It will also be seen 
from Figs, 4 and 9 that the body is divided by a 
transverse partition into two unequal compartments, 
the larger one constituting the travelling post-office, 
while the smaller, which adjoins the end door, con- 
tains on one side a stove, and on the other a lavatory 
and water-closet, To shut off the latter from the 

, the end door of the vehicle is turned back 


at right angles, to the position it occupies in the 


plan, Fig. 9, and is secured by a bolt. 

The larger compartment of the van of which we 
are now speaking is admirably fitted up, all the 
furniture and fittings being in polished oak, and of 
excellent workmanship. Along the sides and across 
one end extend tables covered with leather, above 


| which are arranged, as shown, rows of boxes or 
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pigeon-holes for the reception of the sorted letters. 
‘The interiors of these boxes are covered with green 
cloth, and underneath each row brass frames are 
fixed for receiving the names of the various towns 
to which the boxes correspond. ‘Two rows of these 


— er Se — + - —-—--- 


pigeon-holes are intended for letters containing | 


money or valuables, and are fitted with locks and 
keys. Beneath the tables are drawers and boxes 
also fitted with locks and keys, and intended for 
the reception of parcels, whilst beneath the fram 
of the carriage at the centre of its length is fixed a 


locker with six doors, in which other ao can | 


be stowed, The office furniture includes, besides 
the fittings we have mentioned, three turning stools, 
a chair, packthread-baskets and knives, hat and 
coat hooks, luggage carriers, &c., 
is effected by two roof lamps, three movable wall 
lamps provided with pipes, for leading off the 
products of combustion—four branches carrying 
candles, and three hand candle lamps. The warm- 


ing is effected by a stove arranged as shown, ther | 


being in connexion with the chimney of this stove 


a contrivance for ventilation on Meissner’s system | 


Ihe ceiling of the carriage is covered with cilcloth 
and the floor is of parquetry covered with a carpet 
of leather 

‘The other van or tender has, as wl be seen, 
ternal fittings of a very simple kind, these consist- 
ing merely of shelves for the reception of parcels 
Itis entered by double side doors, and is provided 
with the end door already referred to It is lighted 
by two roof lamps, whilst beneath the floor at the 
centre of its length there is arranged a locker with 
aide doors as in the case of the companion vehicle 


in- 


The side footboards of both carriages, we may acd, | 
are fitted with partitions which fold back to give | 


access to the locker. The workmanship of both the 
vehicles we bave been describing is excellent 


PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES.* 
By J. Ricwarps, Puiwapetruia 
Continued from page 61.) 

WIND POWER, 

Wind power, aside from the objection of un 
certainty and irregularity, is the cheapest source of 
power. Steam machinery, besides costing a larg 


ili) a8 





in value, consumes fuel and requires skilled atten- 
tion. Water power also requires a large investment, 
greater in many cases than steam power, and in 
most places the plaut is in danger of destruction by 
fre shete : l ut wind power is che ap in eve ry Be li8e 
except that it is unreliable for constancy except in 
special localities, and these, as it happens, are for 
the most part distant from other elements of manu- 
facturing industry 

The operation of wind wheels is so simple and so 
generally understood, that no reference to wme- 
chanism need be made here. 

‘The force of the wind, moving in right lines, is 
easily applied to producing rotary motion, the 
difference from water power being mainly in th 
weakness of the wind currents and the greater area 
of the surfaces required to act upon. Turbin 
wind wheels have been constructed very much the 
same as turbine water wheels, 

In speaking of wind power, the propositions 
about heat must not be forgotten ; in fact the ap- 
prentice should so school his mind and habits of 
thinking that, whenever the subject of power is to 
be considered in any way, he will at once trace out 
the connexion with heat. 

We have seen how heat is almost directly utilised 
by the steam engine, and how the effects of heat 
are utilised by water wheels, and the same con- 
nexion will be found with wind wheels or wind 
power ; because currents of air are due to changes 
of temperature, and the connexion between the 


heat that produces such air currents and their ap- | 


plication as power is no more intricate than in the 
case of water power. 

MACHINERY FOR TRANSMITTING AND DISTRIBUTING 

POWER. 

To construe the term, transmission of power, in a 
critical sense, it should, when applied to machinery, 
include nearly all that has motion; for, with the 
exception of the last movers, or where the power 
passes off and is expended upon the work to be 
performed, all machinery, of whatever kind, can be 
regarded as machinery of transmission. Custom 


* This, and the succeeding articles under the same title, 
are published simultaneously in the Journal of the Franklin 
Institute, Philadelphia. 
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| devices as are employed to convey power from one 


whilst the lighting | 


an investment, is continually deteriorating | 
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however, confined the use of the term to such 


place to another, without including the organised 
machinery through which power is applied im- 
mediately to the performance of work 

Power is transmitted by means of shafts, belta, 
friction wheels, gearing, and in some cases by water 
or air, as the conditions of the work may require. 
| Sometimes such machinery is employed as the con- 
ditions do not require, because there ia, perbaps, 
nothing of equal importance connected with me- 
chanical enyineering about which there exists so 
great a diversity of opinion, or in which there is a 
| greater diversity of practice than in devices for 
transmitting motion. 

Ido not refer to questions of mechanical con- 
struction, although the remark is equally true if 
applied in this sense, but to the kind of devices 
that are best in special cases. 

(To be continued.) 


NOTES FROM THE NORTH, 
Giascow, Wednesday. 

Glasgow Pig-Tron Market.—The warrant market con- 
tinued dull al! last week, and the prices gradually declined, and 
closed on Friday at 104s. This week a moderate amount of 
business has been done betwixt 103s. 6d. and 104s. 6d., the 
market closing yesterday with sellers at 104s, prompt cash, 
and buyers offer.ag 104s. one month open. There has been 
a quiet market to-day, with business done at 103s. 9d. to 
103s. 3d. fourteen days in the forenoon market, closing 
sellers 103s, 6d. prompt cash. The forenoon market was 
steady, and prices advanced a little, buyers at the close offer 
ing 103s. 9d., sellers asking 104s. The shippjngs returns are 
very small and the general demand quiet, so the prices of 
makers’ iron etill exhibit a downward tendency. 


No.1. No. 3. 
s ad. « a 
G.im.b, at Glasgow one eee 106 0 1040 
Gartsherrie _,, eee eee ove 11LO 1046 
Coltness om oes ose ove 1160 105 6 
Summerlee __,, ese ee ove 110 0 1050 
| Carnbroe a eee eee . 109 0 1050 
|Monklaad ,, ems 
Clyde *” ove , 106 6 1046 
| Govan, at Broomielaw 1066 6 104 0 
| Langloan,at Glasgow ... ee 1126 105 0 
Calder, at Port Dundas ose ove 1110 105 6 
| Glengarnock, at Ardrossan ooo 110 0 1050 
Eglinton ” eee ove 105 0 103 0 
Dalmellington ye oss pow 106 0 104 0 
Carron, at Grangemouth, selected 110 0 — 
Shotts, at Leith ... on ons coe 112 6 108 0 
Kinnell, at Bo'ness 107 6 +108 6 


| (The above all deliverable alongside.) 
Bar iron ... eve oe eee een 13/. 

Nail rods ... oe eve , eee 131, 

Last week's shipments amounted to 6032 tons as against 
11,056 tons in the corresponding week of last year. Iron 
has lately increased in the bands of makers, and a quantity 
of iron has also recently been ordered into the public 
warrant stores. 


Institution of Engineers and Shipbuilders in Scotland.— 
At the ordinary meeting of this institution, held last night, 
Mr. J. L. K. Jamieson, vice-president, in the chair, an in- 
teresting paper was read on “ Dredgers,” by Mr. Andrew 
Brown, of Messrs. William Simons and Co., London Works, 
| Renfrew. The paper explained the new system of con- 
structing dredging machinery, and compared it with the old, 
both in the mode of working, and in the economical results. 
Numerous details for the purpose of forming a comparison 
were cited with reference to dredging on the Clyde, on the 
| Dee, at Aberdeen, on the Tees, at Cardiff, and elsewhere, 
and the paper was illustrated by a number of models and 
lrawings of steam dredgers recently built by Messrs. Simons 
and Co. It may be mentioned that Mr. Brown has been en- 
gaged more or less continuously in the construction of 
dredging machinery during a period of thirty-three years; 
and it was he who constructed the first steam hopper barges. 
The discussion on the paper was deferred till next meeting, 
but in summarising it, and proposing a vote of thanks to 
Mr. Brown, the chairman said that the item of economy in 
favour of the new system, as compared with the old, was 50 
per ce nt 
The Dredger Octopus.—The screw steam dredger Octopus, 
which was built last year by Messrs. Ihomas Wingate and 
Co., Glasgow, for the Calcutta Port Commissioners, has ar- 
rived all safe at her destination. She encountered the mon- 
soon on her way out, but notwithstanding the prevalence of 
| extremely bad weather, which put her qualities to a severe 
test, she proved herself to bean excellent seaboat. Messrs. 
| Wingate and Co. have sent yee of this class of vessel 
| to various parte of the world, and it has been found that 
when they are properly fitted up they are as safe and 
comfortable as a first-class steamer. The Octopus is to 
| be employed in the improvement of the navigation of the 
Hooghly. 

Royal Scottish Society of Arls—On Monday evening the 
usual meeting of the Society of Arts was held, the president, 
Mr. Archer, in the chair. Mr. John Colston, weaver, Leith, 
read a paper on an improved railway brake. A model of a 
truck with the apparatus fitted into the brake was exhibited. 
In the course of some remarks on the subject, Mr. Bouch, 
C.E., said efforts had been frequently made in the same 
direction to apply brake power; but the merit and novelty of 
this invention was the ready means of throwing the ap- 
peratus in end out of gear. 
| comunittee for consideration. 


New Docks at Ayr and Whiteinch.—Mr. James Baird, of 
Cambusdoon, the senior partner of the eminent firm of Wii. 
liam Baird and Co., Gartsherrie, has generously agreed t) 
advance to the Ayr Harbour Trustees the very handsome sum 
120,000. for the construction of a wet dock in connexion with 
the harbour, the work of which, it is expected, will be com. 
menced early in the spring. The Glasgow and South-Western 
alway Company some time ago to give the sum of 
10,0001. towards the same object. It is just announced that 
Messrs. W. and J. York, contractors, Greeenock, have arranged 
to construct a dock 400 ft. in length and 100 ft. wide, and 
having 14 ft. at low water, for Messrs. Thomas Wingate and 
Co., shipbuilders, in connexion with their works at White- 
inch. The work isto be commenced immediately. Efforts 
have been made by several shipbuilding firms at Whiteinch 
to get the Clyde Navigation Trustees to extend their harbour 
accommodation to Whiteinch, partly in the interest of the 
shipbuilding trade, but as they have declined to do so, in the 
meantime “ self-help” is now beginning to come into action. 
In connexion with this new dock Messrs. Wingate and ( 
intend to have a powerlul crane, so that vessels after being 
launched may receive in dock their masts, boilers, engines, 
and all other fittings complete all within the firm's owa 
premises. 


New Mineral, Field at Bathgate-—The estate of Foul- 
shiels, in the Bathgate district, belonging to Mr. Thomas 
Maxwell Durham, having been successfully tested for coal, 
the Drumpellier Colliery Company have leased the minerals, 
and sinking operations were commenced some months ago. 
At the depth of 27 fathoms a 3 ft. seam of a fine, clean, black 
coal has been reached, which will be worked and brought 
into market. Three other seams, varying from 24 ft. to 5{t ia 
thickness, are expected to be found within another 15 fathome. 
The mineral field on this estate alone will extend over 40 
square acres. 

Trials of Steam Cultivatiag Machinery.—At the last meet- 
ing of the Highland and Agricultural Society of Scotiand it 
was announced that it had been resolved that, as the interest 
in the country regarding steam cultivation was increasing, 
to hold a public competition in November next, and arrange- 
ments were made accordingly. 


Premiums for Agricultural Machinery.—At the same 
meeting premiums were announced as follows: On the 
invention or improvement of implements of husbandry, 5U/. ; 
on a machine for cutting turf by steam power, 20/.; on the 
best and most approved cattle truck for feeding and watering 
animals in transit, 20/. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiessroven, Wednesday. 

The Cleveland Iron Market.—Yesterday there was again 
a large attendance on 'Change at Middlesbrough, but owing 
to the general elections throughout the country scarcely any 
business was transacted. Makers still asked &7s. 6d. per 
ton for No. 3, but buyers declined to give more than 84s. 
per ton, and in some instances that quality changed bands 
at even less than that quotation. All the blast furnaces are 
kept in full operation, and makers are very confident that 
they will be able to obtain orders at a good price, which 
will keep them well employed for the greater part of the 
year. 

The Finished Iron Trade.—The finished iron works 
are busier. Several of the mills which have been idle fora 
number of weeks are now at work, and from the great 
number of rail inquiries it is expected that all the works 
will soon be in full swing. Rails are quoted 10/. 10s; 
light rails 11/7. 10s. to 12/., ship plates 137. : Seiler plates 16/.; 
angles 121. 5s. to 12/. 10s. 

Engineering and Shipbuilding —On the Tyne, Wear, and 
Tees, the shipbuilders and engineers have more work to do 
and have plenty of inquiries. 

The Coal Trade.—The coal and coke trades are steady 
Owing to the mildness Of the season, the demand is not 
pressing as usual. The quotation for best coke at the pit’s 
mouth is 30s. per ton. 

The Board of Arbitration —On Monday the annua] meeting 
of the Board of Arbitration was held at Darlington. As was 
expected, Mr. David Dale, the able president, was re-elected 
and consented to act. The Board now has 14,411 operative 
members and an annual income of 14411. 8s. 3d. There are 
32 firms connected with the Board. Anxious to recognise 
the services of Mr. Rupert Kettle, of Wolverhampton, who 
has so long acted as arbitrator for the Board, it was 
resolved to present that gentleman with one hundred guineas. 
He however declined to accept any pecuniary pay for ser- 
vices connected with arbitration, and the Board resolved 
to pay over in Mr. Kettle’s name 501. to the North Riding 
Infirmary, Middlesbrough, and 60/. to the South Staffurd- 
shire General Hospital, Wolverhampton. 


The Elections.—There are three candidates for Middles- 
brough, Mr. Bolckow, M.P., the father of the Cleveland 
iron trade, Mr. W. R. I. Hopkins, ironmaster, of the firm 
of Messrs. Hopkins, Gilkes, and Co., and Mr. John Kane, 
secretary to the Ironworkers’ Association. It is believed that 
Mr. Bolekow will meet with most support. 








Casaptay Paciric Rattroap.—Mr. E. W. Jarvis has re- 
turned from exploration on the line of the proposed Canadian 
Pacific Railway, through British Columbia and the Rocky 
Mountains. Mr. Jarvis had a surveying party under him, 
and he and his party have been absent from the settled 
districts of Canada for two years, in which period they bave 





made extensive observations of a previously almost unknown 
region. They describe the Pacific slopes as rugged and broken, 
an Alpine country intersected by ravines, and mountains of 


The invention was remitted to @| sublime proportions, but presenting no insuperable 


to railway engineers. 
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THE LOADING OF MERCHANT SHIPS. 
rie question of the loading of merchant vessels 
ne which has often been before the public, but 
is almost as far from having arrived at a solution 
how as it has ever been. At least it is known that 





vessels are overladen and badly laden now to an ex- 
tent which it is scarcely possible to believe bas ever 
been exceeded. ‘This will be seen if we glance for 
a moment at the returns which were laid before the 
Royal Commission of the vessels lost from the lst 
of January, 1872, to the 3lst of March, 1873. 
From those returns it appears that no less than 62 
iron steamers were cither abandoned, foundered, or 
missing during the fifteen months covered by the 
Tables, or rather more than one a week. Of these 
62 no less than 20 were laden with grain on the 
homeward voyage, and they represented a tonnage 
of over 20,000 tons gross, and a money value of 
nearly half a million sterling. 

Of the twenty steamers laden with grain that 
never reached port, six are known to have capsized 
in consequence of the cargo having shifted, and as 
in most of the others all hands were lost, and the 
vessels were principally new ones, it is fair to as- 
sume that a large proportion of them foundered by 
capsizing, owing to the bad stowage of a trea- 
cherous cargo. 

When the Captain capsized and drowned nearly 
all her crew, we know what a sensation it created 
throughout the country, and even the world. What 
are we to say when we know that in the course of a 
year a score of vessels in the mercantile navy go to 
the bottom in the same way, many of them with 
all hands, and that little or no notice is taken of it, 
save that the owners receive from the underwriters 
the amount of theirinsurance policies in due course, 
and replace the missing vessels by new ones? 
When we say that in the course of a year twenty 
vessels in the mercantile navy are lost through 
capsizing, like the Captain, we are probably speak- 
ing within the mark, when we consider the number 
of grain-laden sailing vessels that have been lost in 
addition to the steamers. 

So serious did the question of the loss of grain- 
laden vessels become last year, that it was difficult 
at one time to get them insured at Lloyd’s, except 
at enormous premiums, and many underwriters 
avoided taking risks upon them even then. In 
addition to the fearful loss of human life involved, 
and the loss of valuable shipping, there is the great 
loss of human food to deplore. We may put this 
down roughly at 30,000 tons of grain consigned to 
the bottom of the sea instead of reaching the 
markets of this country. ‘lhe effect of these enor- 
mous losses on the price of corn, flour, &e., unfor- 
tunately is not confined to the supply being lessened, 
but is felt long afterwards, in consequence of the 
rise of freights and rates of insurance. 

A feature in the returns of losses in the mercan- 
tile navy, and one which will surprise many who 
advocate water-tight double bottoms in the ships of 
the Royal Navy, is that there is a very striking pre- 
ponderance of losses among vessels fitted with 
double bottoms. The reasons for this are not far to 
seek, and we shall endeavour to explain them here- 
after, but for the present we merely draw attention 
to the fact. So great has the feeling against double 
bottoms become among underwriters, that it is 
almost as prejudicial to a vessel’s insurance for it 
to be stated that she has one as it is for her to be 
loaded with a grain cargo. 

The following is a list of the steamers lost at sea 
between the dates we have previously mentioned, 
viz., lst January, 1872, to 3lst March, 1873. 


5. ae Gross Voyage. 

Ship's Name. Tonnage. From _ To 
Carolina... 1174 Baltimore Queensland 
Churruca ... 905 New York Waterford 
Gravina... 950 Montreal Dublin 
James Marychurch 905 Montreal Queenstown 
Alexander Tod ... 913 Rostock Leith 
Cresswell sn: Berdianski Falmouth 
Devon 1254 Montreal United Kingdom 
Mary 614 Danube Falmouth 
Scanderia oe ©1983 New York Queenstown 
Annie Broughton... 1229 Nicolaieff Leith 
Commander eo» 1160 Montreal United Kingdom 
Counseller ... e. 809 Nicolaieff Falmouth 
E. 8. Judkins ote... an Sulina ”. 

George Cairns ... 1146 Montreal Limerick 

Marcus oo. 644 Ibrail Yarmouth 
Reindeer ... ee $1025 Nicolaieff United Kingdom 
Retriever 726 Salonica Ps 
Shannon 1210 Montreal London 

Sphiax ose 849 Kustendje 0” 

Malta pre 945 Cronstadt ” 


Total 20 steamers 20,477 

We need say no more to show that the question 
of transporting grain in vessels is one of vast pub- 
lic importance, and demands far more attention than 
it has yet received. It has long been known to be a 





treacherous cargo, when the grain is stowed in 





bulk, and the practice used to be to stow a large pro- 
portion of the cargo in bags round the sides and on 
the top, the centre being filled up with grain in 
bulk. Owing, however, to the pressure of competi- 
tion, the practice of loading in bulk has of late come 
into favour, as by so doing much time is gained. 
The danger, however, arises from the fact that the 
hold cannot be entirely filled in the hurry of load- 
ing, and even could it be filled the grain would settle 
down during the voyage. The consequence is that 
there is an empty space left under the deck, and the 
upper surface of the grain is free to move from side 
to side as the vessel rolls, or to shift over to one 
side, and give her a permanent list. This latter was, 
of course, soon found to be the case in sailing 
vessels, because being heeled over under canvas, 
and rolling about in this inclined position, the grain 
was shaken down towards the lee-side, and tended in 
time to capsize the ship. To avoid this, what are 
termed shifting-boards were resorted to, and these 
are fitted vertically along the middle line of the 
vessel from end to end of the hold, extending some 
few feet below the beams, so as to prevent the surface 
grain passing the middle line. fn addition it be- 
came customary to fit transverse bulkheads dividing 
the hold, to enable the grain to be trimmed closer 
up under the beams. 

These precautions were to a certain extent success- 
ful in preventing disasters. Great want of uni- 
formity, however, in the mode and extent of these 
fittings prevail, and herein lies much of the danger. 
As steamers became engaged in the grain trade, it 
was thought by many that they had little or no need 
of shifting boards, because not being heeled overunder 
canvas it was thought the grain would not be liable 
to shift as in a sailing ship, and in many instances 
steamers were sent to sea without these provisions. 
The great losses of the past year or two have, how- 
ever, at last drawn attention to the subject, and we 
are glad to find that it has received scientific investi- 
gation under the encouragement of Lloyd's. 

A pamphlet of a most interesting character has 
recently been published by the Committee of Lloyd's 
on the stowage of grain cargoes, containing ‘ Re- 
ports upon the Theory of Rolling and Stability as 
affecting the Seaworthiness of Vessels, and on the 
Stowage of Grain Cargoes,” by Mr. Simon Fraser 
Mackie, of Lloyd’s Agency, New York, and by the 
Surveyors of Lloyd’s Register of British and 
Foreign Shipping. We have not space to deal at 
length with this pamphlet at present, but hope to 
return to it again. We may state, however, that 
Mr. Mackie starts with the basis that grain in bulk 
may be classed as a semifluid, having an angle of re- 
pose of 30 degrees at rest, but that when accom- 
panied by motion, as in the case of a ship at sea, 
it should be taken at about one-half of what it is 
when ashore, or say 15 degrees. He says: 

‘** Loose grain in the hold of a vessel will evidently 
commence to move as soon as the list of the vessel 
exceeds the angle of repose ; and as it is almost certain 
that a vessel will roll through a greater angle than 
15 degrees, it is almost certain that bulk grain will 
move more or less on every voyage. But the mere 
movement or working of a grain cargo is not what 
is meant by a shift of cargo; and the great danger 
of a grain cargo lies in its liability to shift, not in 
its liability to move, 








STRAINS ON RAILS AND RAIL JOINTS. 


We have already given the results of some ex- 
periments made with the view of testing different 
points relative to the strength of pormseene way, 
which have been undertaken with reference to 
materials under provision for the Indian State Rail- 
ways ; and the Table on the next page shows the re- 
sults of experiments made to ascertain the resistance 
to deflection and set of railway bars, in their length 
and at their fished joints, under gradually increasing 
bending stresses. It will be seen from the ac- 
companying illustrative figures that the stress was 
in each case applied at the centre point between 
bearings. The rails were, in all the experiments, 
excepting the last one, of 40 1b. weight, whilst in 
the latter the weight was 36 lb. to the yard ; the 
fishplates were of the ordinary form, weighing, on 
an average, 9lb. 20z. per pair, and the bearings 
were laid to represent sleepers of the metre gauge 
Indian railways, their distances apart being 2 it. 
94 in., excepting at the joints, where they are | ft. 





94 in, between centres. In the first experiment, 
Fig. 1, three hydraulic rams were applied, the 
centre one being over a fished joint, and the other 
two being over the centre of the two rails between 
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their bearings respectively. From the accompany- 
ing Table it will be seen that up to 14,000 lb. strain 
the deflection was equal under all the rams, but 
after that the joint began to show an increase of 
deflection, This state of things continued during 
some few stages of the « xperunent, after which the 
difference against the joint began gradually to di- 
minish. until, at 20.000 Ib., and at 30,000 Ib. strains 
the deflection at the three points of contact was 
nearly identical, whilst there was found to exist but 
very ‘little difference in the set at those points,* 
In the second experiment, where there were only 
two points of contact, the one being on the rail, in 
the centre between bearings, and the other over a 
joint, the deflection and ultimate set waa, 2s will 
be seen by reference to the Table, greater at the 
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the sewers by the Commissioners in 1555. Mr. 
Thesiger in defence argued that the vestry was not 
liable to conviction, and attempted to throw the 
blame on the Board of Guardians as the “ rural 
sanitary authority”—a somewhat amusing stretch of 
legal logic, considering that the vestry and the 
Board of Guardians are really two co-existent and 
equally responsible bodies. Eventually the magis- 
trates decided on not imposing the penalty of 1002, 
but fined the vestry at the rate of 1/. daily from 
the lat of August to the 3lst of December, 1873, 
in all 15] days, with the intimation that the full 
penalty of 50/. daily might be inflicted in future. 
A case was granted for the decision of the Queen's 
Ben h. 

In regard to the Birmingham sewage question we 


which we may possibly hereafter draw attention 


in respect to details. Mr. Hawkesley, in his affi- 
davit, maintained the case of the corporation, and 
explained the difficulties under which he laboured, 
He stated that the four tanks were virtual/y com- 
pleted. ‘The lime process has been adopted, and, 
according to Mr. Hawkesley, the effluent, to the 
extent of three million gallons daily, had become 
quite inodorous, and so clear that, in his opinion, 
no harm to health or property could arise. Eventu- 
ally the Vice-Chancellor granted the required con. 
cession in regard to time. 

We are glad to note such great progress if ij 
continue to afford satisfactory re a Our ex- 
perience, however, leads us to accept the whole 
statement with much allowance, Clean tanks, new 
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joint than on the continuous rail at 30,000 Ib. ; this 
test appears to have been continued up to a maxi- 
mum stress of 43,512 1b., under which both the rail 
and the fishplates became partly broken. Experi- 
ment No, 3, with the strain on the rail only be- 
tween bearings, resulted in just about twice the de- 
flection of the rail as was shown in the former 
experiments, whilst the permanent set was higher 
even in a greater ratio than that. With the stress 
on the joint only, as shown in Fig. 4, the deflection 
(with 36 1b. rail instead of 40 lb.) and the perma- 
nent set were both less than in the former experi- 
ment, which circumstance must be attributed to the 
shorter length between bearings. ‘This last experi- 
ment was continued up to 37,545 1b., when the fish- 
plates became broken through the holes. 


SEWAGES. 

In our issue of January 23, at page 75, we gave 
a brief statement of the progress that had lately 
been made in respect to the disposalof sewage. At 
Richmond (Surrey), the legal proceedings have for 
the present terminated adverse to the vestry. The 
decision of the magistrates at Petty Sessions was 
given last Tuesday, January 27. Evid was 
produced as to what had been attempted by the au- 
thorities, especially in regard to the intended pur- 
chase of land for irrigation purposes at Hanworth, 
of which we gave a full description at page 467 in 
our last volume. Of course the landowners adja- 
cent thereto gave strenuous opposition to the | 
scheme, threatening Chancery proceedings in the 
event of it being carried out. Evidence was then 
given in respect to the repair and reconstruction of | 


nce 


* During this experiment it was found that the sleepers 
on either side of the joint became much crushed towards the 
close of the trial, whilst the other sleepers were indented on 
their inner edges. | 


| a few weeks. 


have, in our two last volumes, drawn the attention | 


of our readers to the hardships which the authori- 
ties have had to suffer. After doing all they pos- 
sibly could, literally regardless of expense they de- 


cided, wisely or not, in favour of irrigation. They | 
promoted a Bill in Parliament which, by the ener- | 


getic opposition of Sir Charles Adderley and Sir 
Robert Peel, was lost. 
left without any resources in respect to the disposal 
of the sewage. A ludicrous condition in reference to 
Balsall Heath, a suburb of Birmingham, was men- 
tioned in our * Sanitary Retrospect,” at page 25 of 
the present volume; the authorities of that place 
being without the least chance of event removing 
their sewage from the district, owing to the Chan- 
cery proceeding pending against the Birmingham 
authorities, On January 15, the corporation made 
an application to Vice-Chancellor Bacon for an 
extension of time to enable them to carry out the 
decree of the Court, made last year, restraining 
them from discharging the sewage into the Tame. 
It was requested that the order of sequestration 
should not issue until the next Trinity term, which 
s in May and ends June 12. So that 
the corporation will have little time for active work, 
According to the affidavits, it appears that some 78 
acres had been purchased at a cost of 24,0514. The 
land was being prepared for the utilisation of sewage 
at an estimated outlay of 1600/., and it was expected 
that the works would be completed in the course of 
Mr. Hawkesley has been engaged 
to superintend the construction of all the intended 
works, which were stated to be in an advanced 
state of progress. His plan consisted of making four 
tanks, at an catieniall cost of 56,0001, exclusive 


comimenct 


of land, but at present only one tank was being | 
| proceeded with, because experience might be gained | 
| during its construction. 


Jomplaint was made in 
reference to the influx of sewage from the suburbs, 


and numerous other difficulties were started to} 


The corporation was thus | 


brooms, and pure chemicals work wonders, but 
hitherto these have never given continuously satis- 
factory results in treating any kind of sewage on 
the large scale, 





THE PEEL PARK EXHIBITION. 

Ly our issue of the 9th inst., we gave a descrip- 
tion of the building in which the Manchester ex- 
hibition of ‘* Appliances for the Economical Con- 
sumption of Fuel” is to be made, and entered into a 
short account of the aim and purport of the Society 
forthe Promotion of Scientific In ustry, under whose 
direction it takes place. We have been enabled to 
take a cursory glance at the various objects in course 
of arrangement in the building, but as usual in all 
such exhibitions, so much remains to be done during 
the last day or two, that only a very imperfect idea of 
the whole can be gathered, even up to the time of 
writing, although the opening will take place simul- 
taneously with the publication of this notice. 

Enough, however, there is t>» show that it is 
difficult to draw the exact line that shall divide 
clearly between articles strictly adapted to the 
purpose in view, from those which are merely 
superior pieces of workmanship, and in that sense 
only capable of being construed to be “ appliances 
for the economical consumption of fuel.” Not to 
recapitulate the catalogue, we may state that, be- 
ginning with the raw material or fuel itself, and the 
methods of obtaining it economically, we find coal- 
cutting machinery represented by the entry of 





| three different forms of machine for “ undercut- 


ting” coal. Peat machinery is also represented. 


| Two or three distinct principles of manufacture and 


treatment are shown, and samples of the product, 
both in the dried and charred form, are shown. 
Passing then to machinery in which coal is used as 


| @ fuel, we find a variety of steam boilers, some 
| full size working boilers, many models of boilers, 


and several drawings, 
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Then as following in their wake are several forms 
of “ economisers,” so called, which are really feed- 
water heaters. Of these there are twokinds ; those 
by which the waste heat of flues is employed, and 
those in which the waste or exhaust steam of high- 
pressure engines is used. Continuing with steam, 
we notice a number of varieties of steam engines, 
all of which will probably on closer examination be 
found to possess some special point of advantage 
in relation to the one great object of economy in 
the consumption of fuel, through a proper use of 
its indirect but useful product, steam. 

Turning then to domestic articles in which fuel 
plays the important pert, a large array of fireplaces 
of all kinds meets the view. Some appear to be 
of the ordinary and well-known type, and show, 
externally, little to call attention, but possibly 
hidden virtues may be there that we may yet dis- 
cover. Others bear on the face of them evidences of 
careful attention to the utilisation of heat. Scientific 
application of instruments to indicate the tempera- 
ture arrived at in cooking ovens, is certainly a step 
in the right direction, for how much fuel is daily 
wasted in overheating and irregularly heating 
kitchen ovens. All detailed accounts of the exhibits 
in this and the other classes, however, we must leave 
for a future notice. 

After the very interesting and satisfactory inau- 
guration of the Society which took place at the Town 
Hall, Manchester, on the 16th instant, at which the 
Earl of Derby, the president, delivered his opening 
address, we look for an assemblage on this the 
opening day that will confirm the most sanguine 
expectations of the Council, and encourage them in 
their determined effort to insure success. 


SCIENCE EXHIBITS AT THE VIENNA 
EXHIBITION.—No. X, 
We did not find in the 


other departments of the Exhibition ; 
say, that this lack in quantity was compensated by 
quality and originality. The two exhibits of M. 
Meyer, of the administration of telegraph lines, 
Paris, deserve special attention. The one is an 
autographic, and the other a multiplex apparatus. 
We shall confine ourselves, in the present article, 
to the former. 

Fig. 1 is a front view, showing the general dispo- 
sition of the various parts. A and B are two cylin- 
ders driven by the same train of wheelwork, which 
is set in motion by the weight W. A is the trans- 
mitting cylinder, that is the one around which the 
strip, containing the message to be sent, is wound. 
Close to this cylinder, which is insulated from 
the other parts of the apparatus, is placed a 


screw H, Fig. 2, this being also driven by the same | 


train. This screw also carries a slide I, susceptible 
of being moved in a line parallel to the axis of A. 
From the slide project a metallic brush D, anda 
style C, These are insulated from each other, and 
constantly rub against the metallic surface of the 
telegram paper. At each revolution of the cylinder 
A, the slide is displaced the one-fourth of a milli- 
metre, 80 that every point of the surface of A comes 


French section such a! 
multiplicity of telegraph instruments as in several | 

} 
but, we may 


form the letters of the message. All the words in 
the same line are traced simultaneously. 

If we suppose the strip of paper upon which the 
despatch is to be autographed to remain in contact 
with the helix of cylinder B, it will be easily seen 
that this metallic thread will trace a straight line 
transversely on the paper; on the completion of this 
line, a second one will be traced parallel to it, and 
so on. From this, the necessity of breaking contact, 
orin other words, of withdrawing the paper, will 
be apparent. The interruption is obtained | in the 
following manner :—The metallic frame G (Fig. 3), 
which supports the receiving paper, is so pivoted 
as to admit of a very slight depression around its 
axis of motion. Under the frame is fixed an electro- 





successively into contact with the style C. This 
style is in permanent electrical communication | 
with the earth. At the transmitting station, the 
positive pole of the line battery is connected not | 
only with the line, but also with brush D. By in-| 
specting Fig. 2, it will appear that the battery circuit | 
is constantly closed, and that the distribution of the | 
current depends upon the position of the style C. | 
When the tracing point of this style touches the 
metallised surface of the paper, the battery current 
takes the course of least resistance, passing through | 
the brush D over the paper to C, and thence to 
earth. In this case, only a derived current, which | 
1s practically negligable, passes through the line. 
But when the style is on any letter of the message, 
then, as this letter is written with a non-conducting 
ink, the short circuit is open and the battery current 
18 Sent in its entirety through the line wire. 

We have here described the transmitting part ; | 
but each apparatus is also provided with a receiving | 
instrument, so that a facsimile of the telegram is| 
=~ d at each station. The receiving cylinder | 
3, Fig. 1, is shown on a larger scale in Fig. 3. Al} 


magnet E, whose core projects a little in both direc- | 
tions beyond the edges of the bobbin, and thus 
comes within the influence of the poles of a perma- 
nent horseshoe magnet F. When a current passes | 
through the coil, the ends of the projecting core 
assume polarities similar to those of the adjacent 
poles. In pep nee of the repulsion between 
the poles of the electro-magnet and the permanent 
magnet, the bobbin E will be thrown out of position, 
and the further end of the frame will be depressed 
proportionally to the amplitude of the movement 
of the bobbin. This may be limited, if desired, by | 
fixed stops. When the current is interrupted, the 
magnet E is unmade, and the attraction of F for the 
soft-iron core restores the electro-magnet to its 
former position, thus bringing the paper again in 


tmangular metallic thread O B is wound around it, | contact with the helix. 


80 that the helicoidal figure thus formed shall 
describe only one convolution arounc 


The current which produces this motion in the 


ithe cylinder, | frame, and which consequently traces the letters of 


This thread constantly rubs against an ink roller J, | the message, proceeds not from the sending station, | 


and makes on the receiving paper a series of short| but from a local battery connected with a relay. | same time advances an equal distance, 


lines, whic 





an age Hage the core of which is in proximity 
to the poles of the permanent magnet. 

As soon as the synchronism of the two instruments 
is established, the helix B in each a tus is ata 
point which is called the reproducing point, the 
position of which exactly nds with that 
of C on the circumference of the transmitting 
cylinders ; that is, if the point C passes over the 
beginning of a line of the manuscript despatch, 
| the reproducing bay will be at the edge of the 
| strip of paper. the same manner, all the points 
ge under C correspond to the same points of the 

ine of the facsimile under the reproducing point, 
When C touches the metallised portion of the paper, 
the current from the battery is chort-clnealted, and 





the relays keep the currents proceeding from the 
local batteries closed; the electro-magnets E are 
repelled, the paper is removed from the helices, and 
no impressions are produced, When C touches the 
non-conducting ink with which the message is 
written, the short circuit is interrupted, the current 
passes through the line to the relays, where, by the 
sudden removal of the coil it opens the circuit of 
the local batteries. The coils EF are attracted, and 
the paper is pressed against the helical threads. 
When the cylinder A completes a revolution, 
the style C undergoes a lateral displacement of one- 
quarter of a millimetre. ‘The strip of paper at the 
the point 


h gradually become complete, and thus! This relay consists of a fixed steel magnet and of | C, passing again over the insulating ink, transmits 















































































ans 
Ao eG ee O crlln 
TVs peey 


ane 


"6 phil 


= 


REY Pa reg ere as 


es 


Pee BED RYE wher aoe 


ba 


Orie Ysghe POM, eg ae 


- 


Ras P 


eS EEG oo Me 14 


Woy ver 2 
= 


4p. 





ENGINEERING. 


06 





[JaN. 30, 1874. 






























t t yh t ‘ Aa t [ x Band 't nl cases of the precise ¢ xtent of the oscillations 
t r A revolve in equal t 5, t new } und so would the train on the segmental gradient 
p | luced by t hit rent w be ul sw tion to station in a constant determi- 
inuation of t letters the facsin of the | nate period, though the distance apart of the se- 
mn ral stations were not constant —the only condition 
I synchro f the two instruments is esta- essary being that the frictional resistances be 
} 1 and ainta 1 during trans n byit tralise 1 as they would be were the tractivs 
pe i a K, of special construction, with | for of the engin just adequate to overcome 
ery heavy t 
parat t f lis Pa Wi ii] at the commencement of the se articles 
J . \s yeTy a yray r cl ‘ that a motive engineer's ideal of an urban rail- 
t : t rat { tranan ion paratively ay would be a line undulating on section with the 
r ta ha sia y ta l at ¢t summits of the unculatior &. 
We ¥ that if on the diagram Oot grad ts 
. ral be struck to a constant radius between 
URBAN RAILWAY N IT] t ind station, and the locomotive employed be | 
| ' we att ‘ [al rt itely far weaker instead of far mor 
7 w ‘ powerful than tha adopted f iny other service 
at werf acti t tra would swing fro tation to station in a 
| t stant interval of t the period of which would 
J r f a pendulum equal in length to the radiu 
t | t s gmental pra nt. If we could only manage 
‘ t t r t y ) substitute the pendulum itself for its segmenta 
t tative, and rid lves of frictional 
If l-u , f s, as well as of extraneous a rating 
‘ . + ¢ f ; " retarding for t would be n to apy ar that 
. f t irban traffic, instead of involving the largest pro 
Arr tr portional waste of power of any traffic, might be 
{ t i i with hardly any expenditure of power 
i t t Could we but launc! ir train thus to spa 
I i y ' wnt | then indeed might be applied to our transit thos 
f t ‘ ott quoted lines in wi i the progre tf ti “ 
f ' { ‘ to | rowed Pristis in the hardly ntested Troja af 
[ s of | rac fert impet is compar 
| t I t in €A ca » that of a pigeon wh h, starting in fnght fi 
l of tl train would obviously | ite nest in the rock, gives a loud clap wit! wing 
t 1 the utter. In urban railways, | and then shooting through the stilia skin Jong 
\ r tained, and sha ifter | the liquid way, nor once mov her nim | 7 
ra of spee ! is fa Jest Qualis spelunca subit ymmota columba, 
diff t and costly in t! sttain- | Cui domus et dulces latebroso inpumuice r 
if vithout anv cal st n. it clear | Fertur in arva v ans, piausumjue exterrita pennis 
ful work } mu Dat tecto ingentem; mox aéra lapsa quiet 
. “753 ' . HKadit iter liquiium, ¢ . jue commovet ala 
eff r% yy ry nits b it ‘ As it is he lly probable that this mode of travelling 
f + and mm. nery ft will | develope i for some time to come, we mus 
- imit Ss : id descend from our stilts, and go through the drudgery 
means so many fewer pounds of | ® essary to enable us to understand and to mak 
| 1 ‘ parati ¥ P the best of the circumstances as they now exist 
r of ils at the present day ‘ lo all who have followed us th far it will } 
, ; ¥ Apparent that our Investigation must comprise t 
= ad ng ¢ . sate | ret al cousiderations as tothe dynamical action of 
. 5 , nta the ulternatiy ; of is sed I uctive force of the engine and the r irding 
, of : leserves to he I f the brakes; and exy rimenta data as t the 
P her nnit work } tea 1 and . - 
i ‘ | Fuego, t vo through a cou a “age taal unit 5 of W wontter eo fo al P nnpane Ag 
, : for a ling to D ing nations, froma pouns of steam in the cylinder 
atives there d preserve their dogs as of hes r a pound of coal in the firebox, and as to th: 
“wage unite then ,_ | trict wal resistance of trains under different con- 
7 : tances ovee which ther have 1 litions and at varying v‘ lociti¢ s 
‘ luce tl to the painful alternative ‘ We w first deal with the accelerating and 1 
s ple a | apes ily more | tarding forces furnished by the engine and brakes 
i ul engineer adopts th pposit rs ler = pectively ‘ . 
far leas stringent circumstance Che vital ‘ When the tractive force of the engine exactly 
a f high tractive force and brake power »o¢ | Valances the frictional resistances of the train, it is 
too at igly enforced and it should be eve pre- vious that no motion can be initiated, although if 
t mind of the engineer when designing | *"“4 ly initiated it would be maintained. When 
the r g stock for an urban line Che greater | *#¢ tractive force exceeds the resistance, the train 
tration of the accelerating and retarding | *!! be set in motion, or if already in motion the 
forces tl mailer will be the number of units of | V°lOC%Y will be increased, The laws governing 
w spended in traversing the space between two va transte oe e of excess = wastve force into 
given stations In our last article, for purposes of u ym are what we ort now to pass in r view 
‘ e substituted the action of gravity on | However complicated a form problems relat- 
i ng and ascending incline for that of the|°*“* to the varying speed ot a railway train may 
, ad rainon ems @, Semel Max ot us now 1 at time assume, the complication Sones from thie 
j two sim] le inclines by two short and |@ ty ol papa t r- a = excess of trac- 
with a piece of horizontal between tive force, and not from dealing with it when found. 
pt railway to the sar ha Nothing can be sunpler than those subse juent 
| } . p of 1 nelin« 3 hei o the ame it | stages, for the firat portion of Newton's second law 
‘ velocity . ‘ 1 rot motion 4 inge inthe m entum of hody is 
. foot of each w i be nearly lew Ii lo the J applied—turnishes us with 
" . th velocity ae % ly | a | the theory required, anda single experiment with 
. { zh the agency of t | g all the data. 
- t in the other the maximum velocity would be| Lhe entum of a body being the pr “duct 
ained tele diminution acroas the hori-| Of its mass and velocity, it follows, from the 
, fthe railway. The mean velocity of | preceding law, that the ve locity imparted to a given 
ones eis the latter case would obviously be higher uly by a certain force will be directly proportional 
than in the f _ although the expenditure of | *° ' intensity of that force, and to the time during 
name @ 1 be the aame in both. s j which it is in action, and that it will be inversely 
, Thus within certain limits the engineer has for an | proportional to the mass of the given body. Thus, 
ally a pow be whiel tance may.in a tain | if rictional resistances of a train were 10 1b. per | 
meet) ae be aun lated Lhe two dipp ng in it and the trac lave force of the engim LL ib. 
v the horizontal portion may be replaced by a/ '*4ing an excess of 1 lb. per ton to luppart 
gment of a circle, and what have we then in effect | ™otion, we should know that if the velocity 
wcyuired by the train at the end of one second were 


but a pendulum of a length equal to the radius of 
this circle’ The pendulum performs its oscillations 
in a constant interval of time, irrespective in prac- 


at the rate of z miles per hour, at the end of two 
seconds the rate would be 27 miles per hour. 


| cision the velox ity 


if rece of ] lb. 


| 
| 
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, | Newton's law also informs us that if the excess of 


tractive force were 2b. per ton the velocities 
| would be doubled, whilst on the other hand, if th 
weight of the train were doubled, without increasing 
| the frictional resistances, the velocities would be 
halved. If we knew the value of z we should be in 
|a position to deal with any problems relating to th 
{accelerating and retarding forces affecting railway 
|trains. One accurate experiment all that 
}require. Thus, if we could pull along a railway 
| carriage by a dynamometer registering | Jb. per ton 
in @XCcess of the frict nal re and ¢ yuld 
note the velocity acquired after a certain interval, 
we should have carried out a sufficient and direct 


| 





We 


is 


sistances, 


experiment. It would not be a convenient method, 
however, since the resistance would be a disturbing 


' ’ 





lelement not easily eliminated, and this same objec- 
i tion would ap] ly were the force of gravity on an 
inclined plane substituted for the dynamometer 


spring 
It is therefore, to rtain with pre- 
imparted to a mass of | ton by a 


answer our requirements 


asce 


not ea 


. ] 
But it will 
] 1 be 








equally well if we know what the velocity woul 
were the weight 1 lb. instead of 1 ton, si 
the before cited law informs us that such velocity 
would be just 2240 times the former. In this form 


on we require is readily attainable, for 
original difficulties would recur if our 
%k the form of drawing a carriage, we 
may now abandon this horizontal pull, and simply 

our weight fall freely, when of course the force 
and accelerating velocity will be 


the informati 
although th 
experiment tor 





irging it its 
j we ght of the body 

e us to estimate the velocity acquired by a 
ral witha given excess of tractive force , 1tis 
| now clear that we onty require to know the dynamical 
force of gravity g, or the velocity in feet per second, 
acquired in one second by a body falling in vacuo 
Chis might be ascertained by direct experiment, but 
if the thing can be done, it will be obviously mor 
mvepient to make use of a self-registering friction 
ss inclined plane. Such an apparatus is at hand 
in the common pendulum, hence to obtain our ex- 


nothing more thana 
Phus, if we 


data we 


fine 


perimental requil 


and a watch 


plumb bob, a wire. 


wished to find out what velocity would be impart i 
| to a body weighing 1 lb., by a force of 1 lb., acting 
for 5 seconds, w hould pay out our wire until the 

illations of the bob coincided with tl period, 





the required velocity would be at once at- 
ta for it can be shown that if the velocity 


‘ontinued unchecked fora furthe r period of 5 seconds, 


and then 


inable. 


|} the body would have traversed a distance « jual to 


the length of the pendulum, multiplied by =*. 

Since the mysterious gw, the ratio of the 
cumference circle to diameter, enters 
the equation, it follows that the cirtle might 
squared, if such were possible, by observing the 
velocity of a falling body. This would be a singular 
way of doing it, though it could not pretend to 
compete with Laplace’s method. He proved that 
if you tossed up a short stick a large number of 
times at random, and noted how many times it fell 
foul of the seams in a planked floor, you could 
readily deduce the value of mw, and the value was 
thua obtained by several persons, correct to two 
places of decimals. 

Sut to return to our pendulum. It has been as- 
ertained by experiments of the class mentioned 
that the velocity imparted in one second to a mass 
of 1lb. by a force of 1 lb. is, in London, equal to 
32.1908 ft per se cond, hence we are ina position 
to state, with certainty, that, could the experiment 
have been carried out, our railway train, impelled 
by an accelerating force of 1lb. per ton, would 
have acquired a velocity of something more than 
one-sixth of an inch in the same period 

We have que d the preceding experimé ntal 
result by the wo ‘‘in London” for the following 
reasons; Although a given force will impart a con- 
stant velocity to the same body, no matter in what 
part of the world the experiment may be tried, care 
must be taken that no confusion exists in the mind 
as to the terms in which the force is expressed. 
Thus, if we moved our engine, train, and dyna- 
mometer to India, the ve locity due to the excess of 
tractive forces as indicated by the dynamometer 
beyond that required to overcome frictional resist- 
ances, would be the same asin this country. Bat if 
the dynamometer consisted of an arrangement of 
steelyards and weights, instead of springs, its re- 
gistrations would be at fault. To make the neces- 
sary corrections, our pendulum experiments would 


cir- 
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have to be repeated in India. The difference is not 
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sufficiently great to be of practical moment to the 
engineer, but those who pretend to great accuracy, 
and a fondness for decimal places, must not forget 
that a horse power, as ordinarily indicated, will be 
more effective in getting up the speed of a given 
train in India than in England. 


THE BOLTON BOILER EXPLOSION. 

Tnx following copy of the report by Mr. Lavington E. 
Fletcher, chief engineer to the Manchester Steam Users’ Asso- 
ciation, on the steam boiler explosion that occurred at Mr. 
Thomas Walmsley’s, Atlas Forge, Bolton, on Thursday, 
January 8, 1874, 1s of much interest, and deserves careful 

ttention 
? The Manchester Steam Users’ Association, 

il, Corporation-Street, Manchester, 
January 26, 1874. 
John Taylor, Esq., Coroner, Bolton. 

Sir—In accordance with the instructions I had the honour 
of receiving from you, I have examined the fragments of the 
boiler that exploded at Mr. Thomas Walmsley’s, Atlas Forge, 
Bolton, on Thursday, the 8th inst. Since then I have heard 
the evidence given at the inquest, on Wednesday last, the 
2ist inst. Having made that examination, and heard the 
evidence, I now beg to report you on the cause of the catas- 
trophe. Ihave accompanied my report with two drawings, 
one of which shows the boiler as it was before the explosion, 
and the other when in the act of bursting, so as to explain 
what appears to me to have been the course the rents assumed 
in their development. 

In making similar examinations I have always found that 
however destructive and complicated the results of the explo- 

ns, that the causes have been simple. The explosion under 
consideration is no exception to this rule. I cannot but trust 
that the investigation you are conducting as to this catas- 
trophe will, by throwing light upon its cause, tend to pre- 
vent the recurrence of sumilar disasters. This I take to be 
one of the objects of these inquiries, and therefore that 
be carrying out your wishes by entering fully into 
y points that may tend to promote this end. 

On visiting the works I was met by Mr. Walmsley, and 
his manager, Mr. Thomson, and I would beg to state at the 

teet that they gave me every opportunity of making my 
pination, affording me such in'ormation as I requested 


at least 
I sha 


era 

from them, and otherwise assisting me in my investigation. 

lhave never been met with more candour and frankness 
r similar circumstances, and think it due to make this 

statement, as the contrary is too often the case. 

On examining the fragments | found that the boiler from 
which the explosion sprung was of the furnace or forge class 
very commonly adopted at iron works. The shell was cy- 

irical, and set vertically, while across it, and about mid- 


way in its height, there ran a horizontal flue tube from side 
to side, out of which branched a descending tube extending 
to the bottom of the shell, eo that this internal flue tube was 


of T-shape. The boiler was heated by the flames passing off 
from two reverberatory furnaces employed, I believe, for pre- 
paring large masses of iron for forging under the steam 
hammer which stood alongside, the flames playing in the 
first instance around the outer shell, and then, by means of 


the T-shaped internal flue, passing from the two opposite 
the heart of the boiler, then down to the bottom, 
and away to the chimney. The boiler varied, however, from 
most other furnace boilers of this class inasmuch as they are 
generally hemispherical both at the top and bottom, whereas 
this boiler was hemispherical at the top, and flat at the 
bottom, and it may be added that this was the only boiler of 
this construction at the works, the other forge or furnace 
boilers, of which there were seven, being hemispherical at 
both ends. The boiler measured, as nearly as may be, 7 ft. 
in diameter, and 19 ft. in height, while the internal —— 
flue was 3 ft.in diameter in the horizontal portion, and 3 ft. 
nthe top of the vertical portion, the bottom enlarging to 
sft. 3in. The thickness of the plates was in. throughout 
the whole boiler, excepting only the flat plate at the bottom, 
which was }in., and the plates at the ends of the T-shaped 
internal flue which were flanged at their connexion to the 
outer shell, and had a thickness of Y, in. The boiler was 
fitted with a feed-back pressure valve, a blow-out tap, and 
two glass water gauges having giass tubes 18 in. in length, 
and being set one a little above the other, so that the water 
level was exposed to view throughout a range of 2ft. Also 
there was a steam stop valve, and a single open lever safety 
valve measuring 4 in. in diameter, having a leverage of about 
12 to 1, and loaded with a weight, which, including the effect 
t the lever, amounted as nearly as may be to 55 |b., which, 
from the proportions given, afforded a pressure of about 
5) lb. om the square inch. There was, however, no steam- 
pressure gauge, while the steam pi and the safety 
valve branched from one and the same outlet in the boiler 
shell. 

The boiler on bursting was reduced entirely to fragments, 
as those who have visited the scene of the catastrophe will be 
aware, both the outer casing and the inner tube being ripped 
up. Not less than thirty fragments, curled and distorted 
into all sorts of shapes, have been collected. One of these 
fragments was thrown to a distance of about 200 yards, a 
second 130 yards, a third 120 yards, and so on. 

The part of the boiler that appears to have given way first 
was not the outer shell, but the inner tube. is inner tube, 
1sshown by the form of the fragments, had evidently col- 
lapsed throughout, and in doing so bad torn away from its 
attachments to the outer shell, and thus started rents therein 
which ended in its destruction. Had the shell given way 
first it would have relieved the pressure, and, escaping from 
the internal tube, left it intact or nearly so. Such has fre- 
quently been found to be the case in otherexplosions. I see, 
therefore, no reason to doubt in this instance that the internal 
tube gave way first, and the outer shell afterwards. The 
Question thereiore to be considered is, what caused the col- 
Japse of the internal flue tube ? 


s into 


to shortness of water, and therefore it is desirable briefly to re- 
vert to this view of the case. When boilers are injured through 
overheating of the plates consequent on shortness of water, 
the crown of the furnace tube always bul downwards 
away from the pressure of the steam, but in this case the in- 
ternal tube did not collapse downwards, but laterally, the 
sides going together. Added to this, it was stated in eyi- 
dence at the inquest thatan ample supply of water was seen 
in the gauge glass shortly before the explosion. The suppo- 
sition, therefore, that this explosion was attributable to short- 
ness of water may be dismissed. 

I was informed, while making my investigation at the 
works, that an extra and irregular weight had been placed 
upon the safety valve lever of the boiler in question, and 
this statement has since been corroborated by evidence at the 
a the night boiler attendant stating that as the safety 
valve on this boiler blew more violently than those on the 
others he put on an extra weight to correct the irregularity, 
while, as the jury will be aware, the existence of this extra 
weight was testified to by another witness. As this boiler 
was connected with the other seven boilers on the works, it 
would appear at first sight that it would share the use of the 
whole range of safety valves, and thus that an extra weight 
on its own valve would not admit of an increase of pressure. 
This conclusion, however, is incorrect. Although the range 
of steam pipes from boiler to boiler was complete, yet, as 
stated in evidence, the communication had been cut off, so 
that the boiler at the time was quite isolated, and had only its 
own safety valve todepend on. Under these circumstances 
an extra load upon the safety valve would certainly admit of 
an increase of pressure. What the precise amount of that 
extra load was I was not able to ascertain at the time of my 
examination, as the safety valve had been broken in pieces, 
and the weights scattered by the explosion. It was stated in 
evidence, however, by the night boiler attendant that the 
extra load weighed 8 |b., and by another, who gave it simply 
as an estimate, that it weighed 20 lb.; but both these wit- 
nesses agreed that this extra weight was placed at about 
three-fourths of the length of the lever from the fulcrum. 
Assuming the higher estimate of 20 Ib to be correct, and that 
this extra weight was placed at the very end of the Jever, it 
would increase the load on the safety valve per square inch 
by barely 20 lb, and thus raise it from 50 |b. to barely 70 Ib. 
So slight an increase of pressure could not have been the sole 
cause of the explosion. There must have been accessories 
No boiler should be worked with so low a margin of safety as 
206 1b. on the inch, and, therefore, it is important that we 
should pursue this investigation somewhat further, and see 
whether there was anything in the construction of the boiler 
that tended to promote its failure; and Iam sure I only do 
Mr. Walmsley justice in saying that he would wish the cause 
of this explosion probed to the bottom, so that if there were 
any weak points in the design of the boiler from which the 
explosion sprung he might be made aware of them, not only 
for the safety of his own workmen, but for the assistance of 
other steam users employing similar boilers. 

Un turning to a consideration of the general design of the 
boiler it will be found to possess grave detects, proving serious 
sources of weakness. ‘The top of the shell was hemispherical 
and the bottom flat. These are not fit matches one for the 
other. The hemispherical end is strong and self-supporting ; 
the flat end is weak and needs stays. The flat bottom having 
a diameter of 7 ft. would, with steam at a pressure of 50 Ib. 
on the inch, have a strain upon it of about 125 tons, and 
there was nothing to support this but the attachment to the 
T-shaped internal flue tube, which was not lashed up to the 
crown of the shell as it should have been. But further, there 
was another weak point in the design of the boiler, arising 
from the T shape of the internal flue tube. As the vertical 
memberof this flue was 3 ft. in diameter, an opening of that 
size had to be cut out of the horizontal one where the two joined 
together, and this large opening ate half-way through the 
tube, and thus seriously impaired its strength. When these 
tubes were rivetted together this large opening was covered, 
but its weakening effect was not atoned for. The gash was 
hidden but not healed. It was just to this weak portion of 
the tube that the flat bottom with its load of 125 tons already 
referred to, was lashed, so that the tube was tried by loss of 
metal on the one hand, and by extra load on the other. 

In order to test the correctness of the view as to the weak- 
ness of this part of the structure, | thought it would be well 
to submit one of the other boilers on the works, which were 
also fitted with T-shaped internal flue tuber, to hydraulic 
pressure. On communicating my wishes to the manager he 
at once acceded to them, and selected a boiler having the same 
diameter in the shell and in,the flues as the one that had given 
rise to the explosion, though he could not select one im all 
respects similar, as it was the only one on the works with a 
flat bottom, the others, as already stated, being hemispherical. 
He also kindly supplied an hydraulic pump, had the con- 
nexions made, the boiler filled with water, and the test 
applied. Unfortunately, however, owing to leakage at the 
blow-out tap, and also at the junction valve, a higher pressure 
than 75 lb. could not be reached, whereas the test should have 
been carried to 1001b. Important results, however, were 
attained. At a pressure of 75 Ib., as already given in evidence 
by my assistant who witnessed the test, the boiler showed un- 
mistakable signs of weakness, the T-shaped tube uttering 
cries of distress and bulging inwards , in., whereas the in- 
ternal flue tubes of well-made ‘‘ Lancashire” boilers, though 
of equal diameter and made of plates of no greater thickness, 
do not stir even under a pressure of 120 Ib. on the 
square inch. The difference, therefore, between a flue 
tube withstanding a pressure of 120 lb. without any move- 
ment, and another Salgion inwards ,‘, in. at a pressure o 
only 75 lb. on the inch will be manifest. Had the test pres- 
sure been extended to 100 Ib., and the boiler had a flat bottom, 
as was the case in the one from which the explosion eprung: 
there is little doubt that the tube would have collapsed alto- 
gether. But whether that would have been so or not, the 
test was carried far enough to demonstrate that the mitre 


joint between the vertical and the horizontal members of the 


internal flue tube was very weak, consequent on the large gash 





It is too frequently the custom to attribute every explosion 





cut in the tube, and it was from this point that I consider 
collapse g, which spread in the first instance 
whole of the T-shaped internal flue tube, and then rent 
outer shell and thus caused the ex ‘ 

On a consideration of the fi ing, and all the facts 
ease, I do not attribute this anpiualas to shortness of 
nor to excessive pressure of steam consequent on t 
loading of the safety valve. Any extra 
that existed consequent on the overloading of 
valve, no doubt contributed to the explosion, but 
that extra pressure as a contributory only, and as “ 
straw upon the camel's back,” and not as the sole 
main cause. The main cause was the of 
which rendered it too weak for the pressure of 50 | 
square inch, for which it was made to be worked. 

There are a> other pointe connected with this explosion to 
which I think it necessary to call attention in the interest of 
the public safety with a view to the prevention of similar 
catastrophes. 

The safety valve with which this boiler was fitted was, as 
already stated, of the ordinary open lever class, the propor- 
tions of the lever being about 12 to1, so that an ounce 
applied to the end gave almost a pound on the valve. Such 
a safety valve is easily overloaded by any rough piece of 
scrap iron that readily comes to hand, while even a coat 
thrown across the lever has a sensible effect. Not so, how- 
ever, with external pendulous safety valves. In them the 
load acts directly, without the intervention of a lever, so that 
they cannot so easily be tampered with. One of these valves, 
if of the same diameter as the lever valve fixed to the boiler 
in question, would have required about a quarter of a ton of 
metal to load it to a pressure of 50 lb. on the inch, and another 
quarter of a ton to double that pressure, and bring it up 
to 100 lb. on the inch. As the safety valve was fixed on 
the top of the boiler, and was thus only accessible by means 
of a ladder, it would have been clearly a laborious task to 
carry such a load up that height, and this is in iteelf a con- 
siderable safeguard against overloading, and further, as these 
pendulous safety valves afford no convenient lodgment for 
irregular loading, the extra weight would have to be ve 
carefully poised on the top at the imminent risk of falling o 
and tumbling to oo 80 that to place a quarter of a 
ton of metal on one of these valves would be a very difficult 
matter indeed. Thereis, therefore, no question that the ex- 
ternal dead weight pendulous safety valve is far less liable to 
be overloaded and tampered with than the ordinary lever 
safety valve, and I cannot but think that had a valve of this 
class been adopted on this boiler that no overloading would 
have occurred. 

There is a second point to which I would wish to direct 
attention. The boiler had but one outlet on the shell both 
for the steam pipe and safety valve. This arrangement is so 
ee: nant with danger that for some time I thought it pro- 

able that it had been the cause of the explosion, and there- 
fore made a full investigation with regard thereto. It is by 
no means an uncommon occurrence for workmen, when en- 
gaged inside boilers, to drive a plug from the inside into the 
outlet through which the steam escapes to the steam pipe. 
This is often necessary to screen them from the hot drops of 
water that fall upon them through leakage at the junction 
valve. These plugs have been known to be left in, and when 
there is but one outlet for the steam the communication with 
the safety valves is thereby cut off, the pressure within the 
boiler is bottled up, and an explosion of a fearful character 
rendered imovitable. Such was the cause of a terrific explo- 
sion which occurred at St. Helen's on the 18th of February, 
1872, by which four persons were killed, and thirteen others 
injured. Again, the joints in steam pipes are frequently 
made by inserting a piece of millboard between the flanges, 
when it has sometimes occurred, through oversight, that the 
central portion of the sheet of millboard has been omitted to 
be cut out, and thus the passage of the steam has been 
blocked up unawares. What has happened in one case may 
happen in another, and were an entire sheet, whether of 
millboard or other material, to be left by oversight in the 
steam pipe joint next to the boiler, all escape, whether to the 
safety valve or junction valve, would be cut off. At the same 
time, if the boiler were one of a series, as is usually the case 
at iron works, its safety valve, being in communication with 
the steam pipe, might blow off with steam borrowed from the 
other boilers, and thus treacherously give the appearance of 
safety all the time that the steam ure was dangerously 
accumulating. It should be pointed out that from the fact that 
there would Se steam pressure on both sides of the diaphragm 
of millboard or other material, that whatever resistance it 
offered would be equivalent to so much ——— so that 
though it might be only strong enough to withstand half the 
pressure of the steam, it would yet raise the pressure 560 per 
cent. before it would give way. This will show the import- 
ance of not having the safety valves fixed on the junction 
valve box or on to the steam pipe, but directly on to the shell 
of the boiler, with their own ind dent outlets, so that in 
case the steam-pipe outlet should become choked from any 
cause whatever the freedom of the safety valves would remain 
unaffected. 

There is a third point to which I would wish to call atten- 
tion. The boiler was not fitted with its own independent 
steam-pressure gauge, so that whenever the steam-junction 
valve was shut, as it would occasionally have to be in the 
ordinary course of things, or when the communication between 
this boiler and the series was cut off from any cause what- 
ever, whether accidental or malicious, there was nothing to 
give warning of excessive pressure in case of a derangement 
of the safety valve. Had there been an i lent sterm 
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f | gauge to this boiler, it would have shown whether there was 


any undue pressure in the boiler or not, though isolated from 
the rest of the series. 

There is a fourth point to which I would wish to call atten- 
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bottom had been merely gauged by eye and by the applica- 
tion of a two-foot rule as a straightedge. The plan of test- 
ing boilers with steam instead of with hydraulic pressure is | 
most hazardous, and some time since | had to investigate an 
explosion whieh eprung from this cause, and resulted in the 
death of three persons, as well asin injury to another. 
Tests, especially when above the working pressure, should be 
made in the first instance with water, and these tests should 
be accompanied with gaugings, or they are what may be 
termed “ blind” tests, and are not only in most cases useless 
but dangerous, as they may give a false sense of security, as 
in this case. All those who stood near this boiler when it was | 
being tested at the maker's yard under steam must have 

been in most imminent danger, and thus had the very 

narrowest escape. Boiler makers adopting the steam test 

instead of the water test should gire notice to all their work- | 
men, and have their yard cleared for the occasion. Had the 

boiler been suitably tested by water, and properly gauged | 
while under pressure, the weak points in its construction 

would have been detected, and timely warning given of the | 
danger. 

I would now beg to conclude with five recommendations, 
suggested by the explosion under consideration. 

No. 1.—I would strongly urge upon all steam users having 
boilers flat at one end and hemispherical at the other, to see 
that the flat end is adequately stayed, and further that those 
having internal T-shaped flue tubes should at once have 
them strengthened. there are different ways of doing this. 
In some cases encircling hoops might be adopted, and though 
these hoops could not be applied directly at the centre of the 
junction between the horizontal and vertical portions of the 

, which is the weakest spot, yet they would nevertheless 
Kreatly support it. When these hoops have been fixed it 
would be well to apply an hydraulic test, and carefully gauge 
the flue tube while under pressure, and should any signs of 
weakness then manifest themselves at the mitre joint, it 
might be well to introduce a horizontal water pocket placed 
across the horizontal member of the T-shaped flue tube, 
and in the middle of the opening. A horizontal water pipe 
would doubtless resist the tendency to collapse, but, from 
ite want of inclination, might not admit of a sufficiently 
rapid circulation of the water to prevent overheating, and 
therefore the water pocket or inverted water bridge is sug- 
gested instead. Those preferring to adopt water pipes might 
perbape introduce two, setting them at an angle, and flatten 
ing them to an oval section to make room for them to pass 
one another. There may be various modes of accomplishin 
the end in view, but it is desirable that all these — 
T-shaped flue tubes should be suitably strengthened, and 
carefully tested by hydraulic pressure, to see that they are 
adequate to their work. 

No. 2.—Let every boiler be fitted with two safety valves 
fixed directly on to the shell, and having their own inde- 
pendent inlets, so that in the event of the stop valve being 
shut down, or the steam pipe plug up, the communi- 
cation between the boiler and the safety valves may remain 
free. Let both of these safety valves be of the external 

ndulous dead-weight class, unless for one of them there 
e substituted a low-water safety valve, which would re 
lieve the pressure of the eteam as soon as the water fell 
below the desired level. The complement of one dead-weight 
safety valve and one low-water safety valve is highly recom- 
mended. 

No. 3.—Let every boiler have its own independent steam 
pressure gauge, so that whether the boiler be isolated or not, 
and whether the safety valve be free or locked fast, the exact 
pressure of the steam may at all times be shown. 

No. 4.—Let every boiler be tested by hydraulic pressure 
before being tested by steam, and let it be carefully watched 
and ome while under pressure to see whether any move- 
ment takes place or signs of weakness manifest themselves. 

No. 5.—The collapse of the T-shaped internal flue tube 
in the boiler under consideration. would seem to show that 
the weakening effect of cutting large openings in the cylin- 
drical portions of boilers has not yet received that attention 
which it deserves. For some time it was the practice to cut 
large openings at the base of steam domes on the tops of | 
boilers, and also to have manholes unstrengthened with any 
substantial mouthpieces. Several explosions have occurred 
from these modes of construction, and happily they are now 
both given up in first-class boilers. It is however now the | 
practice by some makers to cut large openings in the bottom, 
and by others in the sides of internally fired boilers having a 
diameter of 7 ft., and intended in some cases for working 
pressures as high as 70 ib. or 80 Ib. on the square inch, and 
sometimes more. Though these openings are doubtless well | 
finished off and strengthened by being rivetted to the ends | 
of internal flue tubes, yet the shell is weaker there than at 
other parts. It is thought therefore that this explosion should 
lead to a re-consideration of this mode of construction, and 
be accepted as a general warning against cutting large open- | 
ings in the cylindrical portions of boilers. | 

have ventured to submit these recommendations to the 
consideration of boilermakers and boiler users, in the hope 
! 








that their adoption may tend to prevent the recurrence 
of such « disaster as the one that has just taken place at the 
Atlas Forge 
1 remain, Sir, yours faithfully, 
(Signed) Lavinetos E. Frercarr, 
Chiet Engweer. 


Locomotive Coxversion.—The Grand Trunk Railway 
Company of Canada recently converted some of its broad 
gauge engines at a cost of about 3500 dols. per engine. 





Loypon Assoctatios ov Foreman EnGixnrers asp 
Deavou?ewes.—Mr. Kichard Winder, of Farningham, 
Kent, will read a paper on “Sewage,” at the monthly mtting 
February 7th, at the City Terminus Hotel. Mr. C. F. 
Hayes will also, should time permit, describe his new 
“Universal” Coupling. Mr. Newton, late of the Minot, 
will premade, and will be taken at 7 p.m. 





DONKEY 


PUMP. 


CONSTRUCTED BY MESSRS. BRODNITZ AND SEYDEL, ENGINEERS, BERLIN. 












































Coatty Fraxcu.—Measures have been actively carried on 


Tne engravings above represent one of the forms of | ducing the last fow ths in the Nord and the Pas-de-Calais 


steam donkey pump exhibited by Messrs. Brodnitz and 
Seydel, in the German section of the Machinery Hall at 
Vienna. It is a double-acting pump, arranged on the well- 
known “bucket and plunger” principle, the area of the 
plunger being equal to one-half of the area of the barrel 
Unly two valves, therefore, are necessary—one foot valve, 
and one valve in the bucket; both are ordinary conical 
gun-metal valves, and they can be readily got at through 
suitable doors. The pump bucket is fitted with a packing 
gland on its under side, which can be tightened up through 
the door which gives access to the foot valve. The arrange. 
ment is very neat and handy. The connecting rod is made 
an open frame, completely encircling the cylinder, upon the 


— coverof which are placed the crank shaft plummer | 
locks, 
| between the flywheel and the bearing. The flywheel is placed 


The slide valve is worked by an eccentric placed 


on the front of the machine, on the side, that is, furthest 
from the wall or other surface to which it is attached. 


Phere seems no reason why the pump should not attain a | 


good efficiency, as well as show itself an economical steam- 
user. It was well and substantially made. 








Ceytrat Pactric Rartroap.—The earnings of the 
Central Pacific Railroad, in December, 1873, were 1,072,750 
dollars, against 1,037,992 dollars in December, 1872, and 
672,358 doilars in December, 1871. The aggregate earnings 


of the line in 1873 were 13,938,969 dollars, against 12,734,729 | 


dollars in 1872, and 9,467,072 dollars in 1871. 
of June, 1873, the Central Pacific had 184 locomotives; the 
management appears to extract a very large amount of work 
out of each engine. 

PHILapeLPnta aND LiveRPoot. — Arrangements have 
been concluded, by virtue of which Messrs. Peter Wright and 
Sons have become the general agents of the Pennsylvania 
Steamship Company, for the nt of its Philadelphia 
freight and passenger traffic. With the help of Messrs. 
Wright and Sons’ “International” steamships, Abbotsford 
and Kenilworth, there will now be a weekly line of steamers 
between Philadelphia and Liverpool. The steamers of 
Pennsylvania Steamship Company are named the Pennsyl- 
vania, the Ohio, the ioliena, and the [llinois. 


At the close | 


| in order to increase the coal production of those two depart- 
ments. It is estimated that the extraction of the Nord and 
Pas-de-Calais basins in 1874 will exceed that of 1873 by at 
least 1,500,000 tons, 





Ratts on tre Contisest.—It is computed that Germany 

and Austria (including Hungary) will have to import 

| 250,000 tons of rails during the next few months. Russis 

| will also require 180,000 tons to 200,000 tons, and will only 

be able to produce 65,000 tons to 70,000 tons from her own 
resources. 


| _ New Sovurm Wates Rartways.—An extension line to Yass, 
| New South Wales, is being steadily pushed forwari by the 
| contractors, Messrs. Williams and Blunt. One of the cuttings 
| is 18 ft. deep, and it is carried through stone, which is in 
some places very hard. The next cutting is upwards of 
20 ft. in depth. 

Tasmaytas Ratuwars.—The works of the Tesmanian 
Main Line Railway are pro ing favourably. It bas not 
pane aap at present — the Colonial Government in- 

ends to appoint a special engineer to re on the question 

of the ‘Oprag Hill and Oatlands soute,” Holiday conslens 
| have given an impetus to the traffic on the Launceston and 
Westera Railway. 





Eaxce's Surpavitptne Company.—We are informed that 
| the appointment of manager to Earle's Shipbuilding Com- 
| pany, Hull, has been given to Mr. F. Elgar, who for 

some time been the chief of Mr. E. J. Reid’s London staff. 
Mr. Elgar was trained at the Royal School of Naval Archi- 
tecture, South Kensington, and is known asa gentleman of 
ability in his profession. The company are to be con- 
gratulated upon their selection. 

Tus Srayisn Navr.—In spite of internal confusion and 
| anarchy, Spain has managed to create a relatively ome 

navy. Thus the Spanish war ficet is composed of 7 ironc 


| frigates, of an of 5900 horse armed with 
148 7-inch to 10-inch emeteong guns ; Denee frigates, of 
| an aggregate of 5400 horse power, armed with 413 guns; 5 
| Screw corvettes, 21 avisos, and 48 screw boats. Spain 
| also owns three ironclad turret ships of 1 horse power, 
| with 9 guns, and 27 armed transport ships. 
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AGRICULTURAL IMPLEMENTS AT THE 
VIENNA EXHIBITION.—No. XIII. 
Dri_us.—( Continued.) 

We may dismiss Mr. Smyth's exhibits with a 
notice of a combined manure and seed drill, Fig. 54. 
The manure, phosphates, guano, or so forth, is con- 
tained in a hopper in front of the machine. This 
hopper is prov ided with suitable sluices to regulate 
the discharge. and has extending for its whole length 
rring shaft driven by gearing, as shown. ‘The 
hopper into a space below, in 


a at 


manure falls from the 
FIC 54 





finally, the wheels succeeding each drill cover the 
ground over, and complete the operation. 

Messrs. B. Reid and Co., of Aberdeen, exhibited an 
eleven-row drill of a different construction, Fig. 55. 
There are no cups employed, but instead a shaft runs 
through the seed box, in the bottom of which there 
is a series of holes, corresponding in number to the 
drills in the machine. ‘These holes can be closed 
simultaneously by a long slide, or any number of 
them may be shut off by transverse slides, When 
the drill isin operation the dises on the revolving 
shaft feed down the sce! into the conductors, and 
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which revolves a long barrel, with projections 
around its periphery. In contact with this barrel 
are & w¢ ries of springs pressing against it, and keep- 
ng it clean, The form and motion of the barrel 
throw out the manure in suitable quantities into the 
hoppers shown in the sketch, whence it falls through 
& series of cones into the furrow prepared for it by 
the share. Then follows the seed, distributed in 
© same manner as in the simple drill; and, 








thence into the ground. One other point in this 
drill is worthy of note, namely, the arrangement 
for lifting the drills out of work. They are raised 
by a chain and large wooden axle, as usual, but the 
motion is regulated by a reversing lever, the detent 


| of which engages into notches in a disc around the 


centre of the shaft. Besides this machine, the same 
makers show a small combined drill and manure 
distributor. In this the common cups and barrels 





are used, and the manure is contained in three 
vertical conical hoppers, with revolving stirrers, 
and are ingenious out futile devices for regulating 
the supply of manure. 

Mr. James Coultas, of Grantham, showed a 
Smyth's (Kaemerer’s patent) broadcast, with iron 
pins instead of pegs in the distributing flap. In all 
respects this is an inferior machine to the one we 
have already noticed. They also employ a screw 
motion for raising and lowering the cup barrel 
shaft, instead of the discs used by Smyth. 

We must devote some little space to a notice of a 
novel, and we are assured a very practical, drill for 
potato sowing, of which an illustration is given in 
Fig. 56, but some of the details of which differ 
slightly from those in the machine actually ex- 
hibited. ‘The hopper is large, and in two compart- 
ments, with a wooden grid bottom, and the open- 
ings from it are governed by sliding gates. Ihe 
grid bottom of the hopper is kept constantly in 
motion by an eccentric worked off the motion shaft. 
Two shafts—one above and one below—have upon 
them each a pair of wheels, the plane of which 
corresponds to the centre of the hopper opening, 
while a third pair of independent wheels complete 
the circuit around, which traverses an endless band, 
with large wooden cups fastened to it. As the 
band travels each cup takes up a potato and carries 
it up to a higher level, when it drops it down a 
conducting tube, and the potato falls into a groove 
made by a share, of which there are a pair on the 
machine, so that two rows of potatoes are planted 
ata time. ‘Two covering mould boards and some 
tines at the rear follow, and close the soil over the 
potato. This is a well-made machine, and is 
arranged so as to be adjustable in all directions, 

The last of Mr, Coultas’s exhibits to which we 
have now to draw attention is a small dibble drill 
arranged like Smyth’s, but with a peculiar dibble, 
consisting of a circular iron casing containing a cup 
wheel. ‘This wheel is mounted on aspindle running 
through the casing, and on the outside is a small 
pulley, which is driven off a spindle, as in Smyth’s 
dibble, causing the recessed or cupped wheel to re- 
volve, and to deposit at the proper intervals the 
seed which each cup contains. Fig. 57 is a sketch 
giving an approximate section of this detail, The 
seed is then covered in the usual manner. ‘This 
arrangement of dibble, which is simple, is said to 
answer well, and to find much favour in Austria 
and Hungary. 

Messrs. R. Hornsby and Sons showed a well-made 
15-row drill, with cup feed, and nothing special in 
the general arrangement. They close the sluices 
from the seed box simultaneously from the centre, 
instead of at the end, as Smyth does, and the body 
of the machine is mounted in a manner peculiar to 
these makers. Spindles project from the ends of 
the body, and are connected with a small screw-jack 
bolted vertically on each side of the frame, By 
working these jacks together, the body of the im- 
plement is raised to any desired height. On the 
cylinder of the jacks is a graduated scale numbered 
to correspond with the change wheels, so that, for a 
given speed, the men in charge can regulate the 
position exactly, before putting the wheel on the 
barrel shaft, ‘There are also two toothed wheels of 
different diameter on the driving axle, by which the 
speed may also be regulated, and the end of the barrel 
shaft above is made square to receive the wheel gear- 
ing into one or other of the former. A nut is placed 
at the end of the shaft, and a sliding collar, the 
width of one toothed wheel, is placed on the square 
part of the shaft. The length of this square part is 
double the width of the wheel, so that in putting 
on the change wheel to gear either with the larger 
or smaller one on the driving axle, all that is neces- 
sary is to shift the collar backwards or forwards 
as the case may be (see Fig. 55). 

The most distinguishing feature about this ma- 
chine is its steering gear, which is ingenious and 
well designed. ‘To avoid the inconvenience and un- 
certainty of steering by dead pressure against the 
front bars of the machine, Messrs. yeoman J have in- 
troduced a second bar behind and parallel to the 
first. On the front bar, and about midway between 
the central pole and the end of the bar, is hinged on 
each side a segment rack. These racks fold up close 
to the bar, and their ends rest on a bracket placed 
just at one end of the pole. On the second bar 
are mounted two guides anda small bearing. Be- 
tween the guides the segment racks are placed, and 
a pinion fast on a pin and crank handle is put into 
the socket coming in gear with the rack. Of course 
only one rack is employed at a time, and according 
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to the direction of the work, the right and left-| 
hand racks are alternately put in gear, and folded 
back on the amall bracket plate over the pole. 

Che same firm exhibited a mauure distributor, the | 
hopper of which is mounted in the same way as that 
described for the drill, the openings from the hopper | 
are regulated by sluices also in the same manner, 
and the manure is finally thrown into a broadcast | 
distributor like that in Smyth’s sower, but on a 
larger scale. 

Messrs. Garrett and Sons had a number of drills) 
at their stand, all of them of the same pattern, | 
and presenting no peculiarity of detail. ‘The| 
hopper eluices are opened and closed by a pinion 
and small quadrant rack, and a universal joint is 
added to the seed tubes. | he work on these im 
plements did not come up to the average standard | 
of the other makers, 

In the American Hall, two makers, Messrs. 
Thomas and Mast, and Messrs. Ludlow and Co., 
both of Springfield, Ohio, showed each a combined | 
drill and broadcast for clover, &c. In these im-| 
plements the barrel shaft is below the seed hopper, 
which has a number of small holes at the bottom, 
corresponding to the number of drills, and the cups 
are formed in wheels mounted on the shaft, and re- 
volving in such a way as to take a small quantity 
of seed in each cup and drop it into the tube. ‘The 
broadcast comprises an independent hopper on the | 
side of the other one, with a notched board within 
it, and extending for its full_length, working to 
and fro by means of a connecting rod and 
crank on one of the geared wheels; the notches 
alternately cover and expose holes in the hopper 
leading out to short sheet-iron sills extending the 
lenyth of the hoppers. From these sills the seed is 
scattered on the ground. ‘This is in Messrs. Thomas 
and Co.'s machine. In the other the arrange- 
ment is similar, except that the sill is continuous, 
which is an improvement. ‘There are a variety of 
ingenious details about these machines, which as 
they are never likely to prove useful to English 
makers, we need not notice. 

Drills were represented in the French Agricul- 
tural section by a single and singular specimen, 
devised by M. E. Palaute, of Arras. It is a broad 
and cumbrous machine, with a pair of handles 
behind. From a pair of carrying wheels proceeds 
connecting rods, attached to crank pins in the} 
former, and taking hold of cranks on the end of th 
barrel shaft at the rear face of the seed box. ‘This 
latter is hinged in front, so that as the machine is 
drawn along, the combined action of connecting rods 
and hinges is to turn the shaft and agitate the box 
by lifting it up and down. What is inside the seed 
box we do not know, but the conducting tubes are 
of cast iron with a row of lugs cast upon one side, 
by which their level can be adjusted as they stand, 
in a series of holes in the frame, and are retained 
by a loose collar. 

We shall in our next article proceed with an ex- 
amination of the drills in the Eastern Agricultural 
Hall. 
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PUBLIC COMPETITIONS AGAIN. 
To rus Evrror ov Exainanrise. 

Si1n,—I have no doubt you are aware that some three 
months since there appeared a notice in several of the daily 
papers to the effect that the Royal Society for the Prevention 
of Cruelty to Animals would give a sum of 400/. in premiums 
for an improved cattle truck, the said sum to be divided ac- 
cording to the terms stated in the aforesaid notice. The 


| 


conditions to be observed in designing the truck were as Whitworth Scholar” that when so many subjects are required | city of Mon 


follows: 
The improved truck shal! be suitable in gauge dimensions, 
construction, material, &c., for the same 


cattle trucks are now used ; the truck shall be used and pro-| 


vided with spring buffers and axle springs, or other appli 
ances to prevent injuries to animals during shuntings, and 


| 23rd inst., and which is calculated to convey an erroneous 


diture of time, thought, and money the competitors have | 
incurred, I must say I think it much too bad that the society 

should, after two months’ consultation, inform us that no | 
award atall would be made. I do not know what my fellow- | 
competitors think of such treatment, but I| certainly ex- | 
peeted better things of such a society. Mind, I do not make | 
any claim for the prize individually, as, if there was a better | 


| design than mine, let it be then awarded. Out of upwards 


of filty models, there must be one or more better than the | 


| rest, and to such I protest the award ought, in all fairness, | 


to have been made. I do not know, Sir, if you saw the 
collection of models when on view at the International Ex- 
hibition, but I will send you in a short time a drawing of 
mine, when you shall judge for yourself whether or not it 
embraces the conditions laid down for our guidance. In con- 
clusion, I must say this will be one more warning to myself 
as well as others for the future not to trust in public com- 
petitions. 
I am, Sir, yours traly, 
Joszrnu J. TYRRELL. 


GLASGOW FAIRFIELD ASSOCIATION. 
To tae Evrror oF Exotxeexrse. 
S1a,—In the interests of this Association I beg to correct a 
statement which appears in your issue of yesterday, the 


impression to our numerous friends and former members, 
both at home and abroad. 

In the report of the inaugural meeting of the Graduate's 
Section —Institution of Engineers and Shipbuilders in Scot- 
land—the following sentence occurs: “ This section, which 
embraces many members of the now defunct bodies, the As- | 
sociation of Engineers and Fairfield Association, consists of | 
about eighty members,” &e. Here, in the first case, you are 
right, the Association of Engineers now no longer exists ; but 
the Fairfield Association, so far from being a “defunct” 
body, isin amore healthy and flourishing condition than 
ever, exceeding in membership all previous sessions, its 
strength having been considerably augmented by the ac- 
cession of new members, both ordinary and honorary, and 
still continues to hold its usual monthly] meetings with un- 
failing regularity, which it will, we trust, long be enabled to 
lo, and prove, in many ways, a benefit to the younger 
members of the engineering profession in Glasgow, as it has 
hitherto done 

The twenty or thirty gentlemen who joined the Graduates’ 
Section of the Institution, still remain members of the Fair- 
field Association, which will be carried on without interrup- 
tion; and which, we may add, is now in its eighth session, and 
enjoys the countenance and support of numerous eminent 
engineers and scientific men. 

Yours truly, 
E. Watton Fiypiay, President. 

Institution Rooms, George's-place, Glasgow, Jan. 24, 1874. 


THE WHITWORTH SCHOLARSHIPS. 
To Tue Eprror or Exc tyesrine. 

Siz,—lI noticed some time ago in your journal a letter on 
the above subject from “A Whitworth Scholar.” I have 
been waiting to see if any further expression of opinion would 
follow. Such not being the case, | venture to give mine on 
the subject of the reforms that might be effected in their 
working. One great question seems to be the limitation of 
the age. This is, I think, a mistake; it will in a great mea- 
sure shut out those whom it is intended to benefit. I will 
illustrate by two examples: 1. That of a mechanic who, 
when he has reached a thinking age, wishes he could enjoy 
the benefits derived from a scholarship, and commences a 
course of study. In all probability he will be quite twenty 
before he thinks thus. 2. That of a youth who is intended 
to take a scholarship, and trained accordingly, who enters 
a workshop for about six months or less to class himself 
as a mechanic. The one pursues his studies at broken 





intervals, the other continuously and without difficulties. 
Which stand the best chance of success? The mechanic | 
plainly has the worst of it, though the most de-| 
servin Whereas, if allowed say another two years 

extra than at present he would bave acquired a greater stock | 
of useful knowledge, and would then meet the other on more | 
equal terms, and prove the betterman. To keep pace under | 
the present system he resorts tocram. Better results would be | 
attained if the maximum age was at least twenty-four. Though 
I think the extra prizes is a right step, I agree with “ Al 


it will encourage students to keep themselves crammed up 
for the sake of getting the prizes, so that when their term of | 


urposes for which | study expires they will lack that store of practical knowledge | tended for new water mains. 


they ought to possess. I think the following scheme would | 
work better: That each successful candidate should elect | 
one branch of engineering, and study (during his three years) 


pointed out may be induced or influenced to try if they can- 
not do so, thus creating a great deal aepamiaten come 
competitors than at present exists. 
I remain, Sir, yours, &c., 
A Furvge Compstiror. 
London, January 21, 1874. 





—_————— ——<—<—<——— 
THE LATE CAPTAIN FOWKE, RE. 
To tue Eprron or Esernexnina. 
Siz,—Will you permit me to call attention to an omission 
in the valuable “ Dictionary of Artists of the English Schoo)” 


by Mr. Samuel Redgrave, which has been recently published 


by Messrs. Longmans, Green, and Co. ? 

Whilst enumerating many of the minor works of my 
father, the late Captain Fowke, R.E., Mr. Redgrave omits to 
mention that the original design for the Royal Albert Hall 
was 

I have pointed out this error to the author, who has kindly 

mised that it shall be corrected in any future editions of 

is work ; but as he does not contemplate its speedy re-issue, 

I trust that you will allow me, at once, to notify an over. 

sight which is most damaging to my father’s memory, and 

which, occurring in a work of so high authority, is doubly 
injurious. 

I am, Sir, your obedient servant, 
Frasx Reve Fowxs. 

8, St. Philip’s-terrace, Kensington, 

January 27, 1874. 


FOREIGN AND COLONIAL NOTES. 

Grand Trunk Railway of Canada.—A reduction in work- 
ing expenses has not been yet effected upon this unfortunate 
line, whatever the future may bring forth. In the half year 
ending June 30, 1873, the ratio of the working expenses to 
the traffic receipts was 73.4 per cent., as compared with 68.48 
per cent. in the corresponding six months of 1872. The 
additional expenditure was wholly due to the enhanced cost 
of fuel and other materials used in working the railway, to 
the rise in wages, and to the extra cost of clearing snow, 
oceasioned by exceptionally severe weather early in 1573. 


New Zealand Coal.—Some Melbourne capitalists have been 
granted a lease of the Brunner Coal Mine in New Zealand, 
and a large prospecting area at the Mount Rochfort coalfields 
in the same colony. It is stated that the lessees propose to 
establish @ line of steam colliers between Greymouth and 
Melbourne, with a view to the profitable sale of their coal in 
Victoria. 


Lake Macquarie (N.S W.)—An influential deputation has 
had an interview with the New South Wales Minister of 
Works to urge upon him the importance of improving the 
entrance to Lake Macquarie, with a view to the development 
of the coal and timber trades of that district. It was under- 
stood that if the cost of a breakwater would not be more 
than 16,000/., the minister would be disposed to regard with 
favour a proposal for its construction. 

Union Pacific Railroad.—This important line is greatly 
stimulating industrial enterprise in the hitherto wilderness 
districts through which it runs. Within twelve miles of Salt 
Lake City, eleven furnaces are engaged in the reduction of 
ores containing precious metals. ore than thirty similar 
furnaces are in operation throughout the territory of Utah. 
These furnaces have been all established since the building 
of the Union Pacific Railroad and its ally, the Central Pacific. 


Petroleum for Locomotives.—The Great Western Railway 
Company of Canada has been experimenting in the employ- 
ment of petroleum for its locomotives. On a trial trip re- 
cently made, Mr. Harrison, local superintendent at London, 
drove the engine himself, and expressed himself satisfied with 
the results obtained. 


Coal in Newfoundland.—The Governor of Newfoundland, 
in a recent report, states that coal exists over a large terri- 
tory on the western side of the island. The discovery must 
be ao asa very valuable one. In 1868 Professor Bell, of 
Canada, found a fine workable seam in the neighbourhood of 
St. George's Bay. 

American Railroads.—At the close of 1873 there were 71,564 
miles of railroad in the United States. The extent of new 
line built in 1873 was 4190 miles. It must be remembered, 
however, that American railroads are very slightly con- 
structed, and that many of those built in the Southern States 
are in a sorry plight. 

Montreal Water Supply.—The Water Committee of the 
has awarded a contract for a supply of 
4504 tons of iron pipes to Messrs. Stewart and Co., of Glasgow 
A large proportion of the pipes will be 30 in., being ix- 

Thirteen tenders were 
received from English and American houses. It was 
observed that the prices asked for by the Americans were 
much higher than the tenders submitted by the English 





sudden startings, and stoppages. The truck shall be provided | that only, and the subjects immediately connected with it. | firms. A new turbine wheel, intended to replace one o the 
with appointments for the supply of food and water to animals | That in the prize competitions there shall be a maximum | old breast wheels at the water works, has arrived from 


in the carriage during the time when the train is in motion, | number of marks, which each student (being examined in | Philadelphia. 


The pumping capacity is about 30,000,000 


or when it is stationary at a platform or siding, so as to avoid his own branch) should be capable of getting, and the prizes | gallons per diem. 


the necessity of removing the animals from the truck for re- | 


freshment ; the cost of the truck shall not be greaiiy in 
excess of the cost of cattle trucks now in use, and the truck | 
shall be satisfactory to the judges. The notice further stated | 
that models to scale only would be received, to be delivered 
with estimate of cost, &c., to the secretary of the Royal 
Society for the Prevention of Cruelty to Animals on or be- | 
fore the Ist of December, 1873. Now, although I knew that | 
all is not gold that glitters, and that public competitions had | 
so frequently proved a delusion and a snare, yet I must 
confess in this instance I felt perfectly sure that such a 
society would only make a bond fide offer to competitors, and 
therefcre entered the lists at once. You may be sure I had 





to work hard to mature my plans and make t 
being but a month to do it in, but, of course, all that I knew 
1 should have to encounter before undertaking the task, and 


awarded to those who stand highest. It is better to have | 
a good knowledge of jone science than a smattering of many. 
I think this would give far better results. I cannot agree | 
with “A Whitworth Scholar” respecting scholars not being | 
allowed to accept responsible situations. He first regrets the | 
fact that a great deal of cram is resorted to, and then | 
grumbles that, whilst in this state of cram, without much | 
practical knowledge, they should not be allowed to accept | 
posts for which they are not fit, the chief recommendation | 
being that they are Whitworth scholars. As stated in the | 


Not to be taken as an | 


encourage future perseverance. 


honour only, but as @ stepping stone (properly used) to a 


Grand Trunk Railway of Canada.—A contract between 
the Allan line of steamers and the Grand Trunk Railway 
Company of Canada will shortly expire, and it is understood 
that the directors of the Trunk desire to enter in 
a contract with the owners of steamers for the transportation 
of freight from Portland to St. John and Halifax, and from 
Portland or Boston to Liverpool and Glasgow. The — 


are prepared to guarantee two large steamers each W 
between the last mentioned 
have been recently carried out by the Grand Tr 


prospectus, they are not @ reward for past efforts, but to | i. its Poriand wharf. 


Sundry improvements 
Company 


The French Coal Trade—This trade remains extreme! 


model, there | state of higher scientific and mental culture. In giving my | dull. Upon the Paris market sales are effected with dif- 


opinion of this case, I do so chiefly to see how far it may | culty. A substantial reduction has already taken 
coincide with others in a like position, and also that those | in prices, and this reduction is expected to increase 1D 


therefore do not complain about it; but, after all the expen- | who are in s position to remedy the evils (if they be such) | spring. 
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TISLEY’S COMPOUND PENDULUM. 


Ix our notice of the “ Post Office Soirée” (see 
ante, page 34) we alluded to an interesting scientific 
novelty devised and constructed by S. C. ‘Tisley, 
172, Brompton-road, and called by the inventor 
a compound pendulum, because it consista easen- 


tially of two pendulums working conjointly. Its | 


chief object—at least for the present—is to trace 


the beautiful curves corresponding to sonorous | 
yibrations, and known in science as Lissajous’ 
figures. 
While a few mathematicians have devoted their 
attention to the investigation of the properties of 
Fia. 1. 











these figures,* certain others have expended a con- 


siderable amount of time and ingenuity in endea- | 
vouring to determine the best means of exhibiting | 
them both optically and graphically. In Lissajous’ | 


fundamental experiment, familiar to every tyro, 
they are seen in a mirror or are reflected upon a 
sereen. Here, however, they have but a temporary 
existence, lasting only so long as the tuning-forks 
continue to vibrate. ‘The same remark is also appli- 
cable to W heatstone’s kaleidophone, and we may 
add that in both cases we have only the elementary 
forms instead of the full complete tracings of th 
figures. Professor Blackburn, in 1844, invented 
& modification of the pendulum in which the bob 
could swing freely in two planes perpendicular to 
each other, When it was drawn out of these planes, 
its movements were compounded of the other two 
modes of vibration, and in its aérial course it de- 


scribed figures identical with Lissajous’. In order to | 


£ct a somewhat permanent record, he attached to the 
end of the bob a small funnel-shaped vessel, which 
he filled with sand. When the pendulum was set in 
motion, the curve corresponding with the vibratory 
path was marked by a very fine line of sand. In 
1871, Mr. Hubert Airy was accidentally led into a 





® The general equations to Lissajous’ figures are, 
z2=asin.m@ 

: y 5 sin. (n 8 + 8), 
mandn denoting the periods of horizontal and vertical vibra- 
tions of the tuning-forks, 3 denoting the difference of phase 
and (4 variable angle depending upon the time; a and b 
ste half the rides of the rectangle in which the figures may 

inscribed. 


| series of experimental researches which ultimately 
| rewarded his labours with a pleasing success, He 
commenced his experiments with pliant twigs ; but 
he was soon induced to replace these rough vibrators 
by pendulums. With an apparatus similar in 
several respects to that of Professor Blackburn, he 
got a considerable number of varied and beautiful 
traces, an account of which he gave in Nature, 
| August 17 and September 7, 1871. 

‘The knot, however, remained as yet unsevered. 
The new method was, indeed, a step in the right 
| direction ; but the complexity of the apparatus and 

the inconveniences arising from the considerable 
| pendulum lengths necessary for the production of 
Fia. 2. 








several of the most characteristic of the curves, 
required modification before we could say that the 


problem was solved. ‘This interesting subject was | 


now taken up by Mr. ‘Tisley, and the result of his 


iabours is embodied in the compound pendulum, | 


This instrument is not limited to certain figures or 
certain classes of figures, It will trace with equal 
ease the elegant curves representing all the musical 
intervals and an endless variety of other curious 
curves corresponding to the gradual changes be- 
tween unison and octave, octave and fifth, and 
generally between the fundamental and ite har- 
|monics. Besides these changeful phases, it may 
describe others which have no equivalent in music, 
In most cases, such figures will be extremely com- 
plex, but always rigorously symmetrical. : 
| By the optical method, the consonance or dis- 
| gonance, as already stated, is represented by a mere 
| outline ; but the compound pendulum, after first 
tracing this elementary form, fills up the enclosed 
space with an exact reproduction of the same curve, 





always in a gradually decreasing scale, until the 
vibrations die away. We thus have a series of 
curves within curves which please by their elegant 
form and marvellous regularity ; but the eye grati- 
fied at first is soon bewildered, and at last is lost in 
the midst of the apparently endless gyratory web. 
Mr. Tisley's apparatus involves no very delicate 
or complicated mechanism, as may be seen by the 
accompanying illustration. Indeed, its extreme 
simplicity strongly reminds one of the puzzle of 
Columbus. Fig. 1] shows this apparatus with the 
jy a pngaifying and reflecting the figures : 
e the two pendulums, 3 ft. in length, care- 
fully balanced on Pnif . 





ife-edges at K K, and continued 
Fia. 3. 


above their axis of suspension toa a. The pans 
| attached to several parts of the pendulums are in 
| tended to receive the weights. The sum of the 
| weights used at any time varies from 5 lb. to 
| 121b. Some of these are arranged to move along 
| the rods, in order to facilitate the placing of 
the weights at different heights. W is a weight 
sliding along the constant pendulum and attached 
to a counterpoise S, by means of a cord passing 
over a pulley fixed on the bearings. The object 
of this appendage is slightly to change the rela- 
tive rate of vibration whilst the pendulums are in 
motion, and thus either obtain a small fraction of 
| a vibration in excess or else adjust the vibrations to 
| the greatest nicety. ‘Two arms of thin wire project 
| from the upper part of the pendulums and meet at 
right angles—when the penduluis are quiescent— 
in O. Perfect freedom of motion in every direction 
is attained by connecting these with the pendulum 
| rods by means of ball and socket joints. ‘The three 
points a, 0, a, are so correlated as to form three 
| angular points of a square. Two threads ¢¢ are 
attached at their lower ends to the arms ac, and at 
the upper to the extremities of two bent wires, 
which are fixed to a thin metallic rod, which is made 
to slide through a tube m. These threads are merely 
| for convenience in raising or lowering the tracing- 
| point, as it is desirable to do this without affecting 
in any way the vibrations of the pendulums, This 
| device also affords an easy means of swinging the 
| pendulums and regulating their vibrations before 
| beginning to take the tracings. The rod termi- 
| nates in a metallic disc under the horizontal table ; 
by simply pushing this button up or down, the 
pen is either raleed of depressed. At the intersec- 
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tion of the two wire-arms a ¢, there is a short thin 
brass cylinder maintained in a vertical position by 
means of a curved support. This hollow cylinder 
receives the tracing point or pen, which is thus 
always held perpendicular to the plane of the 
underlying card. 

The pen is made from a thin glass tube by draw- 
ing out one end into a fine point. By rapidly pass- 
ing this capillary tube—which in general does not 
exceed the stoth part of an inch in diameter— 
several times through a gas-flame, the edges are 
rendered smooth and fit for tracing. The ink, or 
coloured fluid, which must be very mobile, is sucked 
up through this microscopic pen point. Mr. Tisley 
has devoted special attention to this part of his in- 
vention, and has found that magenta dyes are the 
suitable fluids. They flow with sufficient 
mobility, and ‘afford tracings which are very pleas- 
ing to the eye. 

I'o deacribe one of the figures it is necessary only 
to place the requisite weights on the penduluma, 
to set these in motion, and at the appropriate 
moment to draw down the pen. Thus if we want 





most 


the curve corresponding to an octave, one of the | 


pendulums must make two vibrations, while the 
other makes only one. Having ascertained this, we 
start the pendulums together; then lowering the 
pen, the beautiful curves shown in Figs. 2, 3, 4 will 
be traced. The time required does not exceed three 
or four minutes, and the distance traversed by the 
pen in some instances is more than 100 ft. We 
may observe the successive development of the 
figures by following the motion of the pen over the 


card, or by looking at the magnified image in the} 
If it be desired to exhibit them | 


reflecting mirror. 
to an audience, an oblong of blackened glass is 
substituted for the card, when an image may be 
thrown upon a screen in the usual way. It is not 
easy to imagine a more striking experiment than 
that afforded in the present instance, by the noiseless 
and gradually decreasing sweep of a pen point 
gliding over its sinuous path in obedience to the 
oscillations of two conjoined pendulous bodies, and 
tracing before the eyes of admiring spectators 
curves of maze-like intricacy and yet of faultless 
By tne try. 

As in music, the simplest harmony is the most 
agreeable to the ear, so with these figures the 
suopler the proportion between the vibrations of 
the pendulums the more pleasing are the resulting 
hus the ratios 1:2, or octave; 2:3, or 
fifth: 1:3, or octave and fifth, afford figures more 
graceful to the eye than the ratio 5:6, or minor 
third ; or 5: 8, or minor sixth. We should mention, 
however, that in such cases as the latter, when 
the consonance is not strictly perfect—or, to use the 
mechanical nomenclature, when there is a slight 
difference between the simple proportions and the 
actual rate of vibration—we obtain crossings or 
secondary figures, technically called water-marks, 
which are possessed of peculiar elegance. These 
are easily produced, when once we have ascertained 
that the pendulums are beating an exact ratio, by 
merely lowering the adjusting weight w. We may 
also mention that any disturbing agent, such as 
the sudden opening of a door, or even the light tread 
of a person in the neighbourhood of the apparatus, 
will invariably be recorded in the figure either by a 
tremulous line or by a want of regularity. This 
may be taken as a test of the sensitiveness of the 
Inatrument. 

There are two extreme classes of curves corres- 
ponding to each rate of vibration. ‘They are termed 
the compact or cusped, as in Figs. 5 and 8, and the 
open or looped, as in Figs.6 and7, The former 
are described by lowering the pen exactly when 
both pendulums have reached the highest point of 
their are of vibration ; and the latter, by lowering 
it when one pendulum has attained this maximum 
displacement and the other its position of equili- 
brium tetween these limiting cases, a great 
variety of figures may be obtained, some of which 
will be found to be of exquisite beauty. 

Figs 
to unison, or synchronous vibration. In Fig. 2 
the larger or outer curves are the first described. 
‘The major axis of these elongated ellipses remains 
constant, whilst the minor gradually diminishes. 
Then commence the crossings, which also undergo 
similar changes in amplitude. ‘The action is re- 
versed in Fig. 3, that is, the interior curve is the 
first described. ‘To produce this we start the pen- 
dulums from their position of rest simultaneously 
in opposite directions. ‘The incompleteness of Figs. 
2 and 3 is owing to the withdrawal of the pen 


~ 


curves 





2. 3, and 4 are the curves corresponding | 





while the pendulums were still actively vibrating 


If we continue to take the tracings until the vibra- 
tions die out, we shall obtain the series of curves 
represented in Fig. 4. We should say that even 
here the pen-point was raised a little before the 
complete cessation of motion, as otherwise the va- 
cant space in the centre should also have been filled 
up. But in this case the lines would be so close 
to each other that they would present the unseemly 
appearance of a blot. Figs. 5, 6, and 7 correspond 
to the musical interval a fifth, that is, one of the 
pendulums makes two vibrations while the other 
makes three. The variety is occasioned by the 
manner in which the pendulums were started. In 
the cusped figure (Fig. 5) they are swung together ; 
in Fig. 6 one has an advance of half a vibration, 
whilst in Fig. 7 this advance is only one-fourth of 
a vibration. Fig. 5 shows the water marks referred 
to above. 
ings are taken in red or purple dye. Fig. § isa 
fourth, that is, it corresponds to the 3 : 4 vibration, 


The greater complexity of these curves illustrates | 
what we have already stated, that the higher the | 


proportion the less simple the resulting figures. 

We may add that the above figures, which 
were engraved upon a novel process by the in- 
strument itself, are not absolutely true, that is, 
they do not rigorously represent the stated pro- 
portions ; for it is not easy in practice to strike 
exactly, and at all times, a given rate of vibra- 
tion. 

Mr. Tisley dispenses with the trouble attending 
the frequent change of weights by making one of 
the pendulums—that which carries the small adjust- 
ing weight—constant, while he quickens the vibra- 
tions of the other by sliding the movable weights 


| 














These are very beautiful when the trac- | 








private manufacturers in the world—and for this 
reason it will be particularly interesting to compare 
the results obtained by each of them. 

The Elswick collection comprised eleven pieces, 


| namely ms 

| One 12-pounder Armstrong breechloading field- 
| piece. 

| One 9-pounder Armstrong breechloading field- 
| piece. 


One 16-pounder muzzle-loading service field-piece 
One 9-pounder muzzle-loading service field-piece 
One 6-pounder breechloading Armstrong boat 


m. 

One 68-pounder cast-iron gun, converted on Pal- 
liser system. 

One 10-in. Fraser gun. 

One 7-in. gun with polygrooved rifling, and im- 
proved French breechloading arrangement. 

One 23.5-centimetre Krupp gun, built up, how- 
ever, on the English system, with steel barrel 
surrounded by wrought-iron coils. 

Two Gatling mitrailleuses. 

Taking the guns in the above order, we begin 
| with the two breechloading field pieces, which were, 

till lately, the principal service weapons of the Eng- 
| lish field artillery. ‘They were first introduced into 
the army in the year 1859, after a series of ex- 
periments, the results of which, as far as range and 
accuracy are concerned, may be summed up by stating 
that “ the rifled 12-pounder gun could make better 
practice at a distance of two miles than the ‘old- 
fashioned 18-pounder service’ smooth-bore could at 
one. 

The following Table gives the principal dimen- 
sions and details of rifling, &c., of these two field- 
pieces, and of the 6-pounder boat gun : 


| 
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along the rod. This will evidently shorten the 
pendulum and make it move more rapidly, thus 
passing successively through all the points giving 
the various proportions from 1:1 to 1:3. Mr. 
Tisley has also found that by inverting the con- 
stant pendulum, that is placing the weight above 
the axis of suspension as at d, the vibrations become 
much slower, so that 1:1 is converted into 3: 4; 
2:3 intol: 2; 4:5 into3:5; and allthe other 
intervals in proportion, That is, unison is changed 
into a fourth; a fifth, into an octave; a major 
third, into a major sixth, &c. 

This interesting and ingenious apparatus may be 
taken to pieces in a few minutes and enclosed with- 
in the box shown in the figure, and we may say in 
conclusion that it certainly gives a simple and 
satisfactory solution to the interesting problem of 
the graphical representation of sonorous vibrations. 








ORDNANCE AT THE VIENNA 
EXHIBITION.—No. IX. 
THE ARMSTRONG COLLECTION. 

Tue Armstrong Exhibition of Artillery at Vienna 
ranked nextin extent if not in importance tothe collec- 
tion by Messrs. Krupp, of Essen, which has already 
been described in the pages of ENarveerina. It was 
contained in a wooden pavilion in one of the open 
courts of the British section of the Industry Palace, 
exactly opposite to the Western Agricultural Hall, 
and with the guns there was very appropriately asso- 
ciated an exhibition of armour plates by the two 
firms, Sir John Brown and Co. and Charles Cammel 
and Co., of Sheffield. The three firms exhibiting in 
this pavilion were especially distinguished in the 
peel made by the jury, for each of them obtained 
the highest recognition, namely, the Grand Diploma 
of Honour. It would be impossible to conceive 


anything more totally opposite in principle and de- 
sign than were the guns exhibited by these two firms, 
| namely, Armstrong and Krupp, the two greatest 


125) 7.0 | 8.75 {30 ant 32 | .045 . 





All three pieces are constructed on the original 
well-known coil system, invented by Sir William 
Armstrong. The 12-pounder and 6-pounder each 
consists of an inner barrel or tube, a forged breech- 
piece, a forged trunnion ring, and three strengthen- 
ing coils. The 6-pounder has only one coil. The 
inner tubes of all these guns were originally made 
of coils welded together. Owing, however, to the 
difficulty of obtaining perfect welds, this construc- 
tion was abandoned, and solid forged barrels, at‘er- 
wards bored out, were substituted for them. Even 
these did not answer, for the fibre ran lengthwise, 
and was rapidly eaten out by the action of the 
powder gases. Steel was likewise tried, so that in 
the year 1872, out of 70] 12-pounders, then in the 
service, 294 had coiled barrels, 286 were solid 
forged, and 12] were of steel. 

The breechloading apparatus consists of a vent- 
piece or breech stopper, which is inserted behind 
the chamber through a vertical slot in the rear of 
the gun, and is jammed home from behind by 4 
hollow breech screw, the axis of which is coinci- 
dent with the axis of the gun. The charge is put 
in through the hollow or cylindrical portion of the 
screw after the vent-piece has been removed. The 
screw is turned by means of a lever, which is free to 
revolve round the screw, the power being communi- 
cated by means of two tappets on the lever, which 
come in contact with two corresponding projections 
on a ring called the tappet ring, which is made fast 
to the end of the screw. 

The vent-piece, which is the tender part of the 
gun, is so called because the vent passes through it. 
Owing to the action of the powder gases, the 
channel gets worn often to ten times its right size, 
thus seriously injuring the strength of the piece. 
Many accidents have happened in consequence. 
Each vent-piece consists of the following parts’ 
The body, the vent bush copper in two . the 
vent-piece copper ring, the crosshead, the shackles. 
The weights for the 12, 9, and 6 pounders are re- 
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tion of the two wire-arms a ¢, there is a short thin | while the pendulums were still actively vibrating 


brass cylinder maintained in a vertical position by 
means of a curved support. This hollow cylinder 
receives the tracing point or pen, which is thus 
always held perpendicular to the plane of the 
underlying card. 

The pen is made from a thin glass tube by draw- 
ing out one end into a fine point. By rapidly pass- 
ing this capillary tuabe—which in general does not 
exceed the sjotb part of an inch in diameter— 
several times through a gas-flame, the edges are 
rendered smooth and fit for tracing. The ink, or 
coloured fluid, which must be very mobile, is sucked 
up through this microscopic pen point. Mr. Tisley 
has devoted special attention to this part of his in- 
vention, and has found that magenta dyes are the 
most suitable fluids. ‘They flow with sufficient 
mobility, and ‘afford tracings which are very pleas- 
ing to the eye 

Io describe one of the figures it is necessary only 
to place the requisite weights on the penduluma, 


to set these in motion, and at the appropriate | 


moment to draw down the pen. Thus if we want 
the curve corresponding to an octave, one of the 
pendulums must make two vibrations, while the 
other makes only one. Having ascertained this, we 


start the pendulums together; then lowering the 
pen, the beautiful curves shown in Figs. 2, 3, 4 will} 


he traced. 


or four min 


Phe time required does not exceed three 
ites, and the distance traversed by the 
pe instances is more than 100 ft. We 
may observe the successive development of the 
figures by following the motion of the pen over the 
card, or by looking at the magnified image in the 

fhe If it be desired to exhibit them 


nh ih some 


cting murror 


to an audience, an oblong of blackened glass is 


substituted for the card, when an image may be 
thrown upon a sereen in the usual way. It is not 
easy to imagine a more striking experiment than 
that afforded in the present instance, by the noiseless 
and gradually decreasing sweep of a pen point 
gliding over ita sinuous path in obedience to the 
oscillations of two conjoined pendulous bodies, and 
tracing before the eyes of admiring spectators 
curves of maze-like intricacy and yet of faultless 
symmetry 

Asin music, the simplest harmony is the most 
agreeable to the ear, so with these figures the 
sunpler the proportion between the vibrations of 
the pendulums the more pleasing are the resulting 
hus the ratios 1:2, or octave; 2:3, or 
fifth: 1:3, or octave and fifth, afford figures more 
graceful to the eye than the ratio 5:6, or minor 
third; or 5:8, or minor sixth. We should mention, 
however, that in such cases as the latter, when 
the consonance is not strictly perfect—or, to use the 
mechanical nomenclature, when there is a slight 
difference between the simple proportions and the 
actual rate of vibration—we ol! 
secondary figures, technically called water-marks, 
which are possessed of peculiar elegance. These 
are easily produced, when once we have ascertained 
that the pendulums are beating an exact ratio, by 
merely lowering the adjusting weight ~. We may 
also mention that any disturbing agent, such as 
the sudden opening of a door, or even the light tread 
of a person in the neighbourhood of the apparatus, 
will invariably be recorded in the figure either by a 
tremulous line or by a want of regularity. This 
may be taken as atest of the sensitiveness of the 
Instrument 

There are two extreme classes of curves corres- 
ponding to each rate of vibration. ‘They are termed 
the compact or cusped, as in Figs. 5 and 8, and the 
open or looped, as in Figs. 6 and 7. The former 
are described by lowering the pen exactly when 
both pendulums have reached the highest point of 
> of vibration ; and the latter, by lowering 
pendulum has attained this maximum 


tain crossings or 


their ar 
it when oné 


displacement and the other its position of equili- | 


brium. Between these limiting cases, a great 
variety of figures may be obtained, some of which 
will be found to be of exquisite beauty. 

Figs. 2, 3, and 4 are the curves corresponding 
to unison, or synchronous vibration, In Fig. 2 
the larger or outer curves are the first described 
"The major axis of these elongated ellipses remains 
constant, whilst the minor gradually diminishes. 
Then commence the crossings, which also undergo 
similar changes in amplitude. The action is re- 
versed in Fig. 3, that is, the interior curve is the 
first described. ‘To produce this we start the pen- 
dulums from their position of rest simultaneously 


in opposite directions. The incompleteness of Figs. 


2 and 3 is owing to the withdrawal of the pen 


If we continue to take the tracings until the vibra- 
tions die out, we shall obtain the series of curves 
represented in Fig. 4. We should say that even 


complete cessation of motion, as otherwise the va- 
cant space in the centre should also have been filled 
up. But in this case the lines would be so close 
to each other that they would present the unseemly 
appearance of a blot. Figs. 5, 6, and 7 correspond 
to the musical interval a fifth, that is, one of the 
pendulums makes two vibrations while the other 
makes three. The variety is occasioned by the 
manner in which the pendulums were started. In 
the cusped figure (Fig. 5) they are swung together ; 





in Fig. 6 one has an advance of half a vibration, | 


whilst in Fig. 7 this advance is only one-fourth of 
Fig. 5 shows the water marks referred 
These are very beautiful when the trac- 
| ings are taken in red or purple dye. Fig. § isa 
fourth, that is, it corresponds to the 3 : 4 vibration, 
The greater complexity of these curves illustrates 
| what we have already stated, that the higher the 
proportion the less simple the resulting figures. 

We may add that the above figures, which 
were engraved upon a novel process by the in- 
strument itself, are not absolutely true, that is, 
they do not rigorously represent the stated pro- 
for it is not easy in practice to strike 
of vibra- 


a vibration 
| to above 


| 
| portions ; 
| exactly, and at all times, a given rate 
tion. 

Mr. Tisley dispenses with the trouble attending 
| the frequent change of weights by making one of 
the pendulums—that which carries the small adjust- 
ing weight—constant, while he quickens the vibra- 
tions of the other by sliding the movable weights 

















here the pen-point was raised a little before the | 








private manufacturers in the world—and for this 
reason it will be particularly interesting to compare 
the results obtained by each of them. 

The Elswick collection comprised eleven pieces, 
namely : 

One 12-pounder Armstrong breechloading field- 
piece. 

One 9-pounder Armstrong breechloading field. 
piece. , 
| One 16-pounder muzzle-loading service field-piece 

One 9-pounder muzzle-loading service field-piece 
| One 6-pounder breechloading Armstrong boat 
gun. 
One 68-pounder cast-iron gun, converted on Pal- 
liser system. 

One 10-in. Fraser gun. 

One 7-in, gun with polygrooved rifling, and im- 
proved French breechloading arrangement. 

One 23.5-centimetre Krupp gun, built up, how- 
ever, on the English system, with steel barrel 
surrounded by wrought-iron coils. 

Two Gatling mitrailleuses. 

Taking the guns in the above order, we begin 
with the two breechloading field pieces, which were, 
till lately, the principal service weapons of the Eng- 
lish field artillery. They were first introduced into 
the army in the year 1859, after a series of ex- 
periments, the results of which, as far as range and 
accuracy are concerned, may be summed up by stating 
that ‘‘ the rifled 12-pounder gun could make better 
practice at a distance of two miles than the ‘old- 
fashioned 18-pounder service’ smooth-bore could at 
one.” 

The following Table gives the principal dimen- 
| sions and details of rifling, &c., of these two field- 

pieces, and of the 6-pounder boat gun : 
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along the rod. This will evidently shorten the 
| pendulum and make it move more rapidly, thus 
| passing successively through all the points giving 
| the various ay mee from 1:1 to 1:3. Mr. 
| Tisley has also found that by inverting the con- 
|} stant pendulum, that is placing the weight above 
the axis of suspension as at ¢, the vibrations become 
| much slower, so that 1: ] is converted into 3: 4; 
|2 : 3 into1: 2; 4:5 into3:5; and all the other 
intervals in proportion, ‘That is, unison is changed 
into a fourth; a fifth, into an octave; a major 
third, into a major sixth, &c. 

This interesting and ingenious apparatus may be 
taken to pieces in a few minutes and enclosed with- 
in the box shown in the figure, and we may say in 
lconclusion that it certainly gives a simple and 
satisfactory solution to the interesting problem of 
| the graphical representation of sonorous vibrations. 








ORDNANCE AT THE VIENNA 
EXHIBITION.—No. LX. 
THe ARMSTRONG COLLECTION 

Tue Armstrong Exhibition of Artillery at Vienna 
ranked nextin extent if not in importance tothe collec- 
tion by Messrs. Krupp, of Essen, which has already 
been described in the pages of ENcrveerinc. It was 
contained in a wooden pavilion in one of the open 
courts of the British section of the Industry Palace, 
exactly opposite to the Western Agricultural Hall, 
and with the guns there was very appropriately asso- 
| ciated an exhibition of armour plates by the two 
firms, Sir John Brown and Co. and Charles Cammel 
and Co., of Sheffield. The three firms exhibiting in 
this pavilion were especially distinguished in the 
pect» made by the jury, for each of them obtained 
the highest recognition, namely, the Grand Diploma 
of Honour. Jt would be impossible to conceive 
|anything more totally opposite in principle and de- 
sign than were the guns exhibited by these two firms, 
namely, Armstrong and Krupp, the two greatest 





All three pieces are constructed on the original 
well-known coil system, invented by Sir William 
Armstrong. The 12-pounder and 6-pounder each 
consists of an inner barrel or tube, a forged breech- 
piece, a forged trunnion ring, and three strengthen- 
ing coils. ‘The 6-pounder has only one coil. The 
inner tubes of all these guns were originally made 
of coils welded together. Owing, however, to the 
difficulty of obtaining perfect welds, this construc- 
tion was abandoned, and solid forged barrels, after- 
wards bored out, were substituted for them. Even 
these did not answer, for the fibre ran lengthwise, 
and was rapidly eaten out by the action of the 
powder gases. Steel was likewise tried, so that in 
the year 1872, out of 701 12-pounders, then in the 
service, 294 had coiled barrels, 286 were solid 
forged, and 12] were of steel. 

The breechloading apparatus consists of a vent- 
piece or breech stopper, which is inserted behind 
the chamber through a vertical slot in the rear of 
the gun, and is jammed home from behind by 4 
hollow breech screw, the axis of which is coincl- 
dent with the axis of the gun. The charge is put 
in through the hollow or cylindrical portion of the 
screw after the vent-piece has been removed. The 
screw is turned by means of a lever, which is free to 
revolve round the screw, the power being commui- 
cated by means of two tappets on the lever, whic! 
come in contact with two corresponding projections 
on a ring called the tappet ring, which is made fast 
to the end of the screw. 

The vent-piece, which is the tender part of the 
gun, is so called because the vent passes through it. 
Owing to the action of the powder gases, the 
channel gets worn often to ten times its right size, 
thus seriously injuring the strength of the piece. 
Many accidents have happened in consequence. 
Each vent-piece consists of the following parts’ 
The body, the vent bush copper in two parts, the 
vent-piece copper ring, the crosshead, the shackles. 
The weights for the 12, 9, and 6 pounders are re- 
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spectively 15 1b., 149 1b., and 8}1b., and the ma- 
terial used in their construction is at present Mar- 
ghal!'s refined iron, but wrought iron, steel, Swedish 
iron, and steel toughened in oil, have been tried in 
succession Without any good results. The vent 


channel is in two portions, viz., a vertical anda 


horizontal part. ‘The upper end of the former part 
hushed with copper where the friction tube rests; 
the horizontal portion has no bush, for its presence 
would dangerously weaken the body of the vent- 
The vent-piece copper ring 1s let into that 


which bears against the rear end of the 
rrel of the gun. ‘The barrel has a corresponding 
let into it. The two are coned in opposite 
ways. s0a8 to fit into each other, their principal ob- 
iect being to prevent any escape of gas. 

Several special committees of artillery officers 
have since 1863 reported against the system of 
I hloading fi« ld artillery described above, but it 
was not till the year 1870, on the report of Major- 
General St. George’s Committee, that it was finally 

ided to replace the existing weapons by wrought- 
iron muzzle-loaders with steel tubes, bronze muzzle- 
uiers having been previously tried and failed. 

The rea given in favour of the muzzle- 

aders were that they are simpler, easier to repair 
und work, can be fired more rapidly, and cost less 

th to manufacture and maintain than the breech- 
vers. As regards projectiles and ammunition, it 
sible to employ shrapnel shell with ordinary 

len time fuses in the muzzle-loader; whereas 
the breechloader, on account of the absence 

f windage, it was necessary to light the fuse by 
us of a detonator, which easily got out of order, 

d could not therefore be de per ded upon. More- 

r, the ‘cartridges of the breechloading guns 
the great disadvantage of requiring the use of 
rs.” As far as regards practice, it was 
stated in the report that “the 9-pounder muzzle- 

rand the 12-pounder breechloader guns ap- 
wr in respect to shooting to be much upon a per 
er being superior in point of shrapnel shell 
with time fuses; the latter in point of segment 

with percussion fuses, the 9-pounder breech- 
oading gun being inferior to both.” 

In consequence of this report it was decided to 
arm all the Horse Artillery and half the field 
batteries at home with the 9-pounder muzzle-load- 
ing gun of 8 ewt., and the remaining field batteries at 
home with the 16-pounder muzzle-loading gun of 12 

wt. In consequence of the 9-pounder bronze guns 
for India having failed it was determined to supply 
the Indian army also with the compound steel and 
wrought-iron piece. As a specimen of each of these 
guns was exhibited by the Elswick Ordnance Co,, 
we shall now proceed to describe them. 

Che 16-pounder muzzle-loading gun of 12 cwt. 
was introduced into the service on account of the 
inefficiency of the common shell of the then ex- 
isting 12-pounders and 9-pounders, the special com- 
mittee on shrapnel v. segment shell in 1869 re- 
commending “ the introduction of a field howitzer 
which should be a nmuzzle-loader suitable for high 
angle firing, and capable of throwing a common 
shell witha large bursting charge, like the howitzers 
in smooth-bored batteries.” In 1870 a special com- 
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mittee ** recommended the adoption of a rifled gun 
of about 12 ewt., baving a calibre between 3.5 in. 
nd 3.7 in.” The weapon as eventually adopted 


has a calibre of 3.6 in. It is made up of two parts, 
viz., a steel tube toughened in oil, and a jacket of 


wrought iron, consisting of a single breech coil, a} P 


trunnion ring, and a second coil in front of the 
all three being welded together. The 
chase consists solely of the steel tube without any 
reinforcing whatever, and on account of this the 
tube is stronger in the chase than anywhere else. 
It is, in fact, turned down in two successive steps, 
80 that the weakest part is over the chamber, a 
circumstance which gives the tube a very ugly ap- 


tru 1OUS. 
I Lions, 


pearance, suggesting weakness at the shoulders of 
the steps it must, however, be stated in common 
fairness, that the gun has shown itself amply strong 
in practice. The cascabel is turned out of the solid 
end of the tube. It is vented with a hardened 
copper vent right at the end of the powder chamber, 
80 a8 to admit of firing with varying sized charges, 
and also to insure the whole of the charge being 
blown out, a point of very great importance with 


muzzle-loaders. The rifling consists of three grooves 
on What is known as the modified French system, 
the twist, which is uniform, having one turn in 
30 calibres, 

_ The service charge is 3 lb, of L.G. powder, and the 
initial velocity is 1355 ft. 

Lhe 9-pounder, of § cwt., is precisely similar to 


this gun in construction, with the sole exception 
that it has a small swell at the muzzle turn 
of the steel tube. 


The following Tables give all the details of di- 


out | mensions, ammunition, and range of both these 


























SUBMERGED CHAIN PROPULSION. 

In connexion with Sulzer’s engines for submerged wire 
rope propulsion, which we illustrated in our issue of the 
21st of November, we give this week a two-page engraving 
showing engines constructed by the Sachsische Dampschiffs 
und Maschinenbau Anstalt, in Dresden, for propulsion by 
means of a submerged chain, which will be interesting. In 
the Sulzer machinery, it will be remembered, the pull on a 
wire rope was exerted by means of a clip drum, in the 
present machinery, on the other hand, a submerged chain 
is employed, this chain being led round two drums, arranged 
as shown. 

The engines have cylinders 305 millimetres (12 in.) 
diameter by 610 millimetres (2 ft.) stroke, and are 
placed one on each side of the dram framing. The cylinder, 
guide bars, and plummer block, &c., of each engine are 
bolted separately to an oblique framing or bedplate. The 
crank shaft is supported solely by the two plummer blocks, 
passing right through the side openings of the drum frames. 
The two drums, which are ridged in the usual way, are 
keyed on to countershafts revolving in bearings on the top of 
two main frames. They are made to revolve both in the 
same direction and with the same velocity by means of spur 
gearing. The whole of the framing is very strong and sub- 
stantial, and of a rectangular “box” section. There is 
nothing in the construction of the engines to call for special 
comment—they are of the simplest type, fitted with ordinary 
link motion, and without any other means of working ex- 
pansively. Their principal dimensions will be found 
figured upon the engravings. The machine was exhibited 
at the Vienna Exhibition along with several steam engines 
by the same makers. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To rus Epitor oy ExeineERine. 

Srz,—i think that your readers will be ane to hear that 
your vigorous, clear, and just criticism on t manage- 
ment and suggestions for the future of the ituhon of 
Mechanical Engineers have already “ produced good fruit.” 

At the 27th anniversary meeting on pry Ay 29th, it 
was evident from the first that the desires of “ party of 
progress” were to be met to some extent, at all events, and 
in dhs sopect of the secretary two announcements were made 
and evidently intended as a “sop to Cerberus” to @ 
the wish for increased activity which that party ex- 


ressed. 

First, the next spring meeting was to be held in London, 
and if as successful as the last all future spring meetin 
were to be held there. Second, a very oracular but 

agraph stated that “in a few months” a plan would be 
feouaae forward to “increase the usefulness of the Institu- 
tion ;” this was however regarded by most as too indefinite a 
promise to satisfy “Cerberus,” and he (or they) “barked 
tor more” with all the voice his triple head could emit, or to 
drop metaphor and talk plain English, a motion was pro-- 
= requesting the Council to hold more meetings in 
ondon (as well as the promised spring meeting), and alter- 
ing the rules to empower the Council to do so. 

This motion received much support from many sources, 
and though several modifications were suggested, no direct 
opposition was shown until at last a Birmingham member 
said that if the resolution was passed the Institution would 
be removed to London, and that if it were, the Birmingham 
members would leave the Institution, or at all events he 
should, adding that “this might not be a great misfortune 
for the Institution,” which statement was received with loud 
cries of “hear, hear,” and “much laughter,” and “so the 
row began.” ‘The Birmingham member then pr an 
amendment to the effect that matters should remain “ as 
were ;” this being seconded in a much more moderate 
by a Dudley member, but eventually seeing from the temper 
of the meeling that it was not probable that this amend- 
ment would pass, the seconder of the amendment induced 





his chief to consent to withdraw it, and to propose in- 
stead to omit from the original motion the request to the 
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Council to hold more meetings, but to give them power to do 
so, and this rather comical compromise was passed as an 
amendment on the origina! motion by a small majority. 

The dinner which followed the meeting, gave the members 
of the Council who were there many opportunities of show- 
ing that they fully intended to use the power given to them, 
and it was most amusing and gratifying to the six ears of 
* Cerberus” (after his three mouths had been well fed) to 
hear nearly every toast, from “the Queen” to “ the Ladies,” 
used as a peg whereon to hang allusions to, and congratula - 
tions on the fact that the Institution might now be con- 
sidered to have started on its march to London, every allu- 
sion to which fact was received with hearty applause, and 
especially the allusion of the President to the fact that the 
victory been won without at ali marring the perfect 
harmony and good fellowship which exis’ among the 
members, and an intimation by the late President of the 
Institution of Civil Engineers, that he was sure that Institu- 
tion would welcome us to London and be glad to again lend 
us the use of their handsome room for the two meetings 
bag likely — it vod pa 

victory of the “ y of progress” at the meeting was 
certainly much sesistod by the unwise and imprudent tactics 
of the “party of inaction.” Their general “ marshalled 
their forces” so as to get them into a minority of “ none to 
all” on the first question before the meeting, which was a 
request for information from the secretary as to how many 
of the 900 to 1000 members had attended the late meetings 
in Birmingham and London. This information the secre- 
- had declined to give by letter to a member asking for it, 
and instead of giving it to the meeting as a “ matter of 
course,” the did not give it until the question 
whether it should be given or not had been put to the meet- 
ing, and carried in the affirmative unanimously. 
be numbers attending the spring meeting in 1872, in 
Birmingham, were 34 members and 2 visitors ; the autumn 
eting 62 bers and 34 visitors; the winter meeting, 
1873, 60 members and 18 visitors, and the autumn meeting 
28 members and 17 visitors. Whereas at the spring meet- 
ing in London, 1873, there were 125 members and 64 visitors, 
which numbers were received with great applause, and cer- 
tainly showed the success of the London meeting and a great 
need of increased attendance at the other meetings. 


Yours, &., 
Feb. 2, 1574. 





TEGAPA. 





Port Cuatmenrs (N.Z.)—The shipping trade of Port 
Chalmers has been prosperous of late. The accommodation 
at the woes Pw bas become insufficient for present re- 
quirements, and the construction of a new quay, 1000 ft. in 
length, has been started. This work will extend over eighteen 
months. 


Aw American Towren.—Messrs. Clarke, Keeves, and Co., 
of the Pheenixville Bridge Works, Phenixville, Pennsyl- 
vania, pro to construct a wrought-iron tower 1000 ft. in 
beight, ana to be completed for the American Centennial 
Exhibition in 1876. The tower is to be circular in shape ; it 
will be 150 ft. in diameter at the base, diminuhing to 
S0ft. at the top. It is proposed to have spiral stair- 
cases winding round the centre tube for those preferring to 
walk up; but elevators will be provided, which are —— 
to ascend to the top in about three minutes. The work will, 
at any rate, have the merit of boldness and novelty. 





New Zeataypy Rattwars.—The Napier and Paki-paki 
Railway was to be completed by December, 1873, accordin 
to the terms of the agreement between the New Zeaian 
Government and Messrs. brogden; but in consequence of 
difficulties which have been experienced in obtaining tumber 
for sleepers and bridges, the line will not be ready tor traffic 
until probably six months alter the stipulated time. Messrs. 
O'Sullivan brothers have obtained a contract for supplying 
200,000 ft. of squared timber to be employed in the con- 
struction of the Taranaki Railway. Mr. W. N. Blair 
district engineer, has received -instructions from the General 
Government to at once with a working survey of 
the Dunedin and Moeraki Railway as far as Biueskin. The 





line will probably leave the Dunedin and Port Chalmers 
Bailway at Sawyer’s Bay. 
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GIVIL ENGINEERING AT THE VIENNA 
EXHIBITION.—No. III. 
Rattway SIGNALS, 

Tue means adopted for facilitating and simplify- 
ing the traffic on stations, and to prevent, by pro- 
perly-worked switches and points, and by direct 
connexion of the latter with the signals, the run- 
ning of trains over wrong lines and sidings, were best 
represented at the Vienna Exhibition by the model 
of the well-known signals of Messrs. Saxby and 
Farmer, of London. Although these apparatus 
are familiar to every English railway engineer, they 
have not yet been introduced on Austrian railways, 
and Messrs. Saxby and Farmer's exhibits were con- 
sequently a point of great attraction to visitors, 
The small station of the Austrian State Railway, 


The model of Messrs. Schnabel and Henning’s 
apparatus, designed for a station with one main and 
one branch line, is provided with two levers only, 
which refer to the chief positions of the lines, as 
the signals are altered automatically after the points 
have been arranged by the pressure of the water. 
The horizontal valves and ratchet levers are similar 
to those of Saxby and Farmer's apparatus, and are 
used for the same pi . The manipulation of 

inting the switches is as follows: An accumu- 
| lator is first filled with water by a pump from a tank 
| under the apparatus, producing the acting power. 
| By moving the switch-lever a valve is opened, and 
the water is allowed to pass into the communicating 
pipes, and thence to the switch. After the tongue 
| has been pressed firmly against the stock rail, and 
| having opened by this motion the valve of a second 





signals. It is difficult to describe these various sys- 
tems without drawings, and as we shall be able to 
publish shortly detailed illustrations of some of 
them, we defer further remarks on them for the 
present. We have to mention here a well-designed 
draw-barrier or gate for level crossings, exhibited 
by Messrs. A. Wilke and Co., of Brunswick, which 
is worked by a single chain, and is connected with 
a bell arrangement. A chief ity of this 
arrangement is that the bells begin to ring before 
the pole is lowered, and that the gate-keeper is 
obliged to ring the bells before he can bring down 
the pole. 

Examining the systems of switches represented 
at Vienna, we may mention two, one by Hohen- 
egger, belonging to the exhibits of the North- 
Western Railway of Austria, and the other one ex- 








Messrs. Paravicrst anp Crement’s Sarety Apraratus ror Points, 


+ 


at the 
was experimentally provided with a set with six 
levers on Messrs, Saxby and Farmer's system. 


A modification of Messrs. Saxby and Farmer's | 


system was shown in a model by Messrs. Schnabel 
and Henning, of Bruchsal, at the Vienna Exhibition. 
The exhibitors, who have erected several of these 
signals on the Continent, claim to have improved 
several details of construction. 

One of the chief objections in Messrs. Saxby and 
Farmer's apparatus is the strain thrown upon the 


long rods for transmitting the motion, by which | 


the stroke of the lever may be effected, and the 


lever for the signal set free, but the tongue may not | 
be firmly pressed against the stock rail, so that a | 


danger of the train leaving the rails may exist. 
Messrs. Schnabel and Henning, accordingly, have 
adopted hydraulic power instead of rods for trans- 
mitting the motion, and this idea was carried out 
by the inventors in the hydraulic switch arrange- 
ment exhibited by a model at Vienna. 


As this apparatus, however, has never been | 


applied in practice, we will confine ourselves to a 
brie f description of it without expressing any opinion 
on ite working; time and actual use 
prove whether it is practically successful. 


northern entrance to the Vienna Exhibition, | 


will soon | 





communicating pipe, the water is liberated, and 
passes finally to the distance and traffic signals, 
| which are worked by the lifting of a second and 
smaller accumulator. Finally, the water returns 


lifted, and a small black board is raised before the 
pointsman with the words, “‘ Open for traffic,” so 
that he is assured that all the movements have been 
properly carried out. On reversing the switches, 
the water circulates in the opposite direction. The 
inventors propose transferring in this manner the 
motion with perfect safety over a distance of 8000 
feet. 

Of distance signals three systems were represented 
at Vienna, which have all found extensive use on 
Continental lines. These systems are that by Ho- 
henegger, exhibited by the North-Western Railway 
of Austria, the system introduced and exhibited 
by the Allgemeine Telegraphen-bau Gesellschaft, 
of Vienna, and the system of signals introduced on 
the Saxon State Railways some time ago by M. 
Baron von Weber, now consulting engineer to the 
Austrian Board of Trade; this latter has been 
| adopted, and was exhibited at Vienna by Mr. Carl 

Thomaso, of Dresden. ‘The first of these signals is 
| electro-magnetic, whilst the two others are optical 


| 
} 
| 


to the apparatus, where a third accumulator is | 


hibited in the Hungarian department of the Ma- 
chinery Hall, by Messrs. Paravicini and Clement. 
The full description of Hohenegger’s system we must 
postpone until we can publish illustrations of them, 
whilst the engraving of a switch on Messrs. 
Paravicini and Clement's system is given above. 
| This arrangement consists chiefly of an iron bar 
|a b between 6 ft. and 10 ft. long, of strong sec- 
tion, and fastened to the outside of the rail, 
| which is next to the stock-rail of the switch. 
| The one end of this bar is carried by a bolt 
passing through a bearing c, and the web of the 
| rail, whilst the other end is provided with a nose 
placed under the head of the rail in order to pre- 
| vent the untimely lifting of the bar. Ata corre- 
| sponding distance from the latter end of the bar 
|a wedge d is fastened, which rests upon a wedge 
fof the same shape, and slides over it on point- 
| ing of the switch. This wedge / is connected by the 
| bell crank g and the rod 4 with the tongue of the 
| switch ; the bell crank is fastened with its fulcrum & 
upon the bearing plate i, which serves also as 
| sliding surface for the bell crank at the point where 
the wedge / is fastened; the two wedges d and / 
have inclined sides of 45 deg. In the normal con- 
dition of the switch the bar a4 is level with the 
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rail, whilst during the changing of the points, the | 


motion of the tongue is transferred by the screw bar 
and the bell crank to the lower wedge, which presses 
with ita inclined surface upon the top wedge, so that 
the bar a 4 is lifted over the lever of the rail, but 
sliding back on the other side of the wedge occupies 
If the tongue, however, 


again its normal position. 


is not firmly pressed against the stock-rail, the bar | 


a4 will project above the level of the rail, but it 


} 


will be pressed down by the wheels of the passing | 


train when the tongue is forced into its proper 
position before the wheels have reached it This 
safety arrangement is intended for preventing the 
danger of running off the rails if the tongue is 
not placed in the proper position. It is stated that 
practical use of this arrangement has given satisfac- 
tory results. 

ihe tongues are simply moved by hand, and the 


turning of the signal disc is effected by the same 
lever: this latter is connected with the lever \V 
w provided at the upper end with an ova 
} tl igh which the pin « is passed with one 
end, whilst the other end is connected with the up- 
right bar which carries the signal diac Moving the 
lever V will therefore produce a turning of the 
oright bar and the dise 


les and weighing machines, there wers 


many exhibits, but few novelties. Of the former we 
that exhibited by the North-Western 


Kt f Austria, but built for this company by 
t! Wagon Works, and a full description and 
i n of which has already been published.* 
i es of the ordinary construction were also 





exhibited by the Maa h nen and W agon Fal rik of 
garian States Railway, of Buda-Pesth, and 


by Messrs. Windhoff, Deters, and Co., of Lingen- | 


on-the-Em A new constructioa of turntable was 
shown in the Austrian department by Mr. G 


Weickum, whose invention will most probably have | 


a good future, and before long his system may be 
substituted for the ordinary construction, on account 
of ita simplicity and cheapness. Mr. Weickum’s 
modification of the ordinary construction consists 
chiefly in substituting balls for wheels, which has 
very often been proposed, but which has never been 
carried with such practical success as in Mr. Weic- 
kum's designs. The advantages of th's turntable, 
compared with the ordinary ones are, a lighter and 

er construction; the substituting of steel balls 
for rollers; these balls run between two rails with 
grooved top surfaces, and are kept in their position 
by means of iron double-flanged guide bars. The 


friction during turning is thus considerably reduced, 
diminishing, therefore, the cost of maintenance, 
and the small height of the construction, so that 
the fitting up and fixing is much facilitated. Loco- 


motive turntables have been constructed on this 
system 40 ft. in diameter, and the turntable exhi 


hited at Vienna, with a diameter of 10 ft., was in 





t during the erection of the Rotunda, and gave 

high satisfaction. ‘The balls in this turntable are 
not of steel, but of cast iron, and the wear and tear 
is insiguificant, notwithstanding the heavy loads 
that have passed over them Mr. Weickum has 
applied his system of balls also to traversers and | 
travelling platforms, and to iron cranes, a small | 
model of the latter having been shown at the Ex 


hibutior We shall tak: 


an early opportunity of 


publishing some ¢ f Mr. Weickum’s designs. 
Weighing machines were exhibited in the German, 

Belgian, and Austrian departments of the Machinery 

Hall. We may mention the weighing machine for 20 


tons with iron foundation and suspended lever edges, 
exhibited by the North-Western Railway of Austria; 
the weighing machine for the same weight for road 
Au l raiuway carriages, ¢ xhibited by the Maschine n 
and Waggonbau Gesellschaft in Simmering, near 
Vienna. and that for weighing locomotives exhi- 
bited bw Messrs. Schember and Sons, of Vienna. 
lat most important of all in the 
l 





ex we shall be able to lay before 
our illustrations of it, we will here 
only briefly state that the machine has been designed 


for the purpose of measuring the load of each wheel 
of the locomotive, so that according to this weight 
the springs may be adjusted. 


We have already mentioned that the pavilion | 


of the North-Western Railway of Austria repre- 
sented a station entirely fitted up, and we cannot 
conclude this article without mentioning a curiously 
arranged system of a so-called flying station, de- 

gned by Mr. Lazar Poparics, station-master of the 
(ustrian State Railway, and which isintended, espe- 


* See Exainernise, September 12, 1873. 
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cially during time of war, to accumulate a large 
number of men at any point of the line, and to 
send them off in any direction within a few 
hours’ time. The chief point in this arrangement is 
a circular line, which is built at the side of the 


main line, and which is connected with the latter by | 


curves and sidings. ‘The inventor proposes to get 
the trains on this circular line, and without in- 
| terfering with the traffic on the main line, to fill 
them up with passengers, and to run them on to the 
| main line, and off to the place of destination. The 
arrangement 18 chiefly intended for strategical pur- 
poses, but the advantages it possesses are not ap- 
parent, while its disadvantages are many and ob. 
vious, 
THE MANCHESTER EXHIBITION. 
Address of Mx. 1. Lowrntays Bat. 

[ue greater portion of the habitable surface of our earth 
is of such a temperature as to require for the comfort, and 
ndeed for the health of the human family, the development 

In tropical climates this necessity is of 





artificial warmth. 
but even there the agency of fire is constantly 


rare occurrence 

had recourse to, for the preparation of food, however rude and 
simple a process this may be. The absence, then, of the means 
f producing heat artificially, certainly in regions of mode- 


rate temperature, would practically be equivalent to unfitting 
them to serve as the abode of man. 

Human life, it is true, is susceptible of being maintained, 
even in the most northern latitudes, with the assistance of a 
very small amount of combustible matter. In the Arctic 
regions, for example, where vegetation in the higher forms is 
entirely wanting, the fuel used is devoted exclusively to 

| culinary work, the animal warmth of the inhabitants being 
maintained by the family living in a small, and consequently 
overcrowded apartment. As an accompaniment to this 
mode of life, no doubt the health of all the occupants of such 
dwellings must suffer from the unavoidable vitiation of the 
| air they are breathing. 

It is needless to remind this meeting that whatever might 
be the condition in respect to civilisation of a nation, wood 
in the first ages of its history was the only fuel made use of, 
obtained quite readily from the forests which, in by far the 
greater majority of cases, would everywhere abound. For 
the purposes of agriculture and for habitations, these would be 
partially cleared away, but that which remained would far 
more than suffice for the wants of a thinly peopled district. 
It is nevertheless consistent with actual experience that per- 
fectly civilised nations can, not only exist, but carry on 
various industrial enterprises, and yet be entirely dependent 
for the fuel they require on the forests, which more or less 
still cover the face of their respective countries. Thus, both 
Norway and Sweden occupy a position of some importance 
as iron-producing communities, yet, in both of these, charcoal 
is the exclusive source of the heat required in the furnaces 
and forges. 

In neither of the nations just mentioned can we connect 
the importance of their position as iron manufacturers with 
a large production of this indispensable article of civilised 
life, for some individual firms are to be found in this empire 
who deliver to commerce as large a weight of the metal as 
is produced in all Norway and Sweden combined. 

lt is probably due to the fact that industry can thus be 
maintained independently of mineral fuel, which has given 
| rise to a recent suggestion that the day might come when 
| nations which have partially or entirely abandoned the use 
f charcoal, might find themselves constrained to devote their 
attention once more to the growth of timber as a means of 
commanding temperatures of artificial production. However 
practicable this may be in countries where the soil is incapable 

f being put to other uses, it may be dismissed at once from 
ne like our own, even were the Jand not required for food- 
producing purposes. Indeed it may be safely said that no 
people could long carry on large manufacturing operations 
where forests were to be the sole sources of the fuel required 
| In illustration of this, imagine one of our modern blast 
furnaces placed on the edge of a forest. Such is the 
quantity of combustible it devours, that by the end of the 
| first year of its existence about 1400 acres of trees would have 
been felled to satisfy its requirements, or a space more than 
two miles long by a mile in width. Compare this with the 
powers of a mine, from an ordinary seam of coal, in which 5 
r6Gacres would give as much available fuel for smelting 
purposes as these 1400 acres of wood. — 

No doubt the forest possesses a quality not to be found in 
the mine, for while an interval of 30 or 40 years is sufficient 
to reproduce its trees, a seam of coal, once robbed of its trea- 
sure, is exhausted for ever. Not even this disadvantage, 
however, can be held of being of much account with a nation 
such as Great Britain. I arrive at this opinion by finding 
that our blast furnaces alone, which only consume about one- 
sixth of the coal raised in this empire, would require for their 
use a surface of more than 20,000 square miles covered with 
grown and growing timber, which is nearly one-fourth of the 
| total area ot Great Britain. Independently of the impossi- 

bility of sparing such a breadth of Jand for such a purpose, 
it is evident the mere conveyance of fuel to be collected over 
such a wide-spreading space would render the manufacture 
of iron, as it does make me an undertaking of great cost 
and extreme difficulty. 

This liability to exhaustion of our coalfields has, very 
| properly, conferred upon the question of fuel supply in this 
| country a great and increasing importance. To such an ex- 

tent did this prevail, and rouse the national fears thereon, 
| that measures were in contemplation for the extinction of 
| the National Debt, which had to be paid off previously to our 
coal being consumed; otherwise it was justly feared that the 
security held by the country's creditors would be materially 
reduced in value by the decadence of an industry which would 
inevitably accompany a want of fuel. 
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A Royal Commission was cgpeiates, ont AS & result of 
their labours the nation has been assured that with an is 
crease of something like 26 millions of tons upon our pre. 
|sent annual demand, we have enough to serve us fop 
| 1000 years, so that neither we nor any immediate Chancellor 
of the Exchequer need be under any pam, alarm as ty 
our ability to pay our debts in full, so far as this is affected 
by the possession of coal. 

Notwithstanding the satisfactory character of these invos. 
tigations, conducted by very competent men, almost within 
twelve months of the completion of their work, we have coal 
rising to, and continuing at a price, which nothing short of » 
prevailing and permanent famine would appear to justify, 
For this apprehension I firmly believe there exists no neces- 
sity. There is, no doubt, coal enough to last for many 
generations to come, and additional fields are being dis. 
covered, which in all probability will greatly add to the 
powers of production laid down by Her Majesty’s Commis- 
sioners in their Blue Book, which contains at ample length 
the basis of their calculations. It is obvious of course the 
price of a commodity may be influenced by one or two causes : 
it may either rise in value from actual scarceness, or from an 
increased demand for its use. The recent, and even the 
present extraordinary bigh cost of coal has arisen from 4 
combination of these two causes, but the former certainly ig 
not in any way connected with any approach to that ex. 
haustion of our natural powers so much dreaded a year or 
two ago. 

Fuel forming so indispensable an item in the expense of 
most manufacturing processes, it is clear its cost to the con. 
sumer is a matter of first importance in placing him in a 
position to compete with other nations. At the same time I 
am very far from thinking, locking even to a future of no 
remote distance, that very cheap coal is not an unmixed benciit. 
Not only does its low price render us unmindful of waste, 
but the very circumstance of cheapness renders it inex- 
pedient, because unremunerative, to make any attempt to 
introduce means and appliances for its economy. Within 
my owa recollection vast quantities of smal! coals were sup- 
plied to the chemical and iron works on the banks of the 
Tyne for less than two shillings a ton, a state of things 
which it is needless to say afforded no margin or induce- 
| ment to the manufagturer to cease being careless in its ap- 
plication. 

One result of this profuse expenditure of fuel is, no doubt, 
being felt in many instances, even in our time. Asa rule 
the least expensive coal is the first worked, and by just as 
much as we have wasted our most economically-wrought 
mines, have we wasted the country’s resources to an extent 
represented by the difference between these and others in- 
volving a greater cost of extraction. 

Without any reference whatever to the exhaustion f our 
beds of coal, there are other circumstances which may 
seriously impede the industrial progress of a nation, and 
among these not the least important is the want of labour to 
meet the numerous requirements which a constant demand 
for an increasing market may entail. So long as the popu- 
lation of a country is in excess of this demand, no enterprise 
will ever fail for want of the human hands needed for its 
prosecution, but the moment every one is actively engaged 
it becomes a question of imperial importance pes foun ty 
that as few men as possible should devote their energies to 
an occupation which might be dispensed with under a diffe- 
rent condition of things. 

Ultimately, no doubt, as we are taught by the laws of 
political economy, such a disorganised state of things as 
would ensue from an excessive price of coal would find its 
own level, but to ourselves at what cost? I have known 
railway bars sold at such a price as would now barely cover 
the price of the coal required in their manufacture. Let us 
suppose a country like the United States entering the 
market against us, as it now, with our enhanced price, 6 
doing largely. This country possesses an extent of territory 
capable of furnishing the means of supporting countless 
bands of workmen. It has iron ore in great abundance, aud 
known coalfields thirty times as large as our own. LI, in our 
case, where the existence of mineral fuel has been known at 
least 2000 years, we are still discovering fresh beds of coal, 
we may regard North America as little likely ever to run 
short of the means of heating its furnaces as we stand in 
danger of not being able to build houses for want of stone. 

From the fact of iron absorbing nearly one-third of t! 
entire coal raised in this country, this trade would .first feel 
the pinch, and, by the extinction of a portion of our furnaces, 
we would relieve the fuel required for their use, and enable 
it to be applied to other purposes, which could better afford 
to pay the enhanced price. , 

bere are, no doubt, many disturbing causes which render 
the investigation of such a question as that under consideration 
one of extreme complexity and difficulty, but I trust enoug’ 
has been said to prove that an avoidable waste of coal is 4 
national sin, an injury to ourselves, and a great injustice’ 
our successors. 

I fear, in spite of what has been done to reduce this waste 
still much more remains to be accomplished, and therefore 
would be difficult to conceive a more appropriate start for a 
society established for the promotion of scientific industry 
than an exhibition of appliances for the economical consump- 
tion of coal. It is appropriate because economy in consump- 
tion is, as we have seen, of national importance, and because 
no subject which engages the consumer’s attention is more 
dependent on science for a proper appreciation of the laws 
which regulate combustion, and for a knowledge of the eflects 
produced by burning fuel. 

Of the 120 millions of tons of coal raised annually in th's 
kingdom about 20 millions are now used in the manufacture 
of crude pig iron. It is a branch of our national industry 
which furnishes a ready and striking example of the danget 
which attends the pursuit of similar undertakings without 
that assistance which science is alone capable of affording. 
it will be within the knowledge of many of this meeting 
that, although the earliest record we possess indicates the 














existence of iron to have been well known in the remotest 
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Jes, it was exclusively in its malleable form that this sub- | constantly hangs over Manchester. Its solution would not | explosion. The flanging and the slight tear served, however, 
E.. e was known to the human race. It was obtained in| bean easy matter; but I am sorry to have arrived at the con- | only to show the splendid quality of the material. Had this 
th ion by means of rude furnaces 2 ft. or 3 ft. high, | clusion, that viewed as a money question to the offenders it | part of the boiler been made of iron plates it would un- 
and, ix » hope probably of saving fuel, these pigmy | is a less costly one than many people appear to imagine. Of | doubtedly have been completely destroyed like the rest. 
structures were increased in height until the change of con- | the carbon contained in coal about 20 per cent. exists in the | This practical test of steel boiler plates seemed to me to be 
ditions permitted a portion of the carbon of the chareoal to | volatile form, and it is to the imperfect combustion of this | of very great interest, and is, at least, wi rthy of bein 
unite with the metal and form east iron. The experience | portion alone that smoke is due. It is very difficult, indeed | recorded. 1 quite expected that it would have been noti 


ed from this course of procedure gave rise, about the 
teenth century, to the so-called blast furnace. In the 
riier forms of this well-known apparatus by far the greater 
rtion of heat generated in the hearth would be carried 
away by the great volume of highly heated gases arisin 
from the combustion of the fuel. Our ancestors woul 
doubtless find that by increasing the height of the column 
{ matter they were operating on, a part of the escaping heat 
{ be intercepted, and combustible in consequence would 
mised. Successive additions led to iron furnaces 
lt 40 ft. or 60 ft. in height, and so they were left 
within the lastdozen years. Now had any ironmaster, 
nreviously to the introduction of the hot blast in 1828, 
camel sined by chemical analysis and observation the com- 
position and temperature of the gases escaping from one 
fhis blast furnaces, he would have learnt that, independently 
f the imperfect combustion he was effecting, there existed 
, form of sensible heat in these gases a value far more 
t} that due to half the fuel he was burning. 
wledge of this fact was either wanting or its signi- 
was uuheeded, and notwithstanding the experience 
gradual additions to the dimensions of our 
t isa little remarkable that it is only within the 
ten years that we learnt that a simple addition to 
height enabled us to save fully one-nalf the fuel 
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ry required. 
In the mean time, é¢., about 45 years ago, it occurred to 
the mind of Neilson to beat the air before it was propelled 


nto the furnace. This was accompanied by such an enormous 
saving of fuel that all kinds of explanations were given 
t int for the apparently miraculous effects of the hot 
blast. The true one, as I believe, is that by reducing the 
y f gaseous matter flowing through the contents of 
+} rnace, more time is given for it to raise the temperature 


materials and to effect the reduction of the ore under 
t. The absence of this knowledge has led iron- 
1 the mean time to incur large outlay in the 
construction of costly apparatus for heating air, while the 
fects might in many cases have been just as easily 
by sumply adding 20 ft. to the height of the 
furnace. 

These remarks might appear to indicate an opinion that 

ation of hot blast in the manufacture of pig iron 
w be dispensed with. This is not my meaning, for 
f the gases formerly burnt for no useful purpose 
throat of the blast furnace, the air used in the process 
is heated and adds to the general economy of the process, 
igh in a much less striking degree than happened at 





u 
the time Neilson made his discovery. 

As the most prominent instrument which has placed this 
country to avail itself of its natural advantages, we should have 
unhesitatingly to point tothe steam engine. By means of this 
8 rful invention you were informed by your noble 
President, in his inaugural address, that the inhabitants of 
t swa)| islands were doing the world’s work equal to the 
producing power of one-half the entire population of the globe 
A upon. Now the steam engine after all is a mere 

vance to apply through the mstrumentality of water 
the motive power of heat stored up, in our case, in the forests 
ygone ages. Heat is now considered a form of motion, 


two words being convertible terms ; but of this I need 
arcely nd a Manchester audience, for among the dis- 
tinguished philosophers who have laboured in this most 
nter g and important field of natural science, there is 
e found a more illustrious name than that of your 
frl.ow citizen, Dr. Joule, to whose remarkable labours we are 
| for the knowledge of how much heat, and therefore 

w much fuel, is required to call into operation apy given 

nt of motion OF power. 

juaintance of natural laws thus placed at our dis- 
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pos the persevering patience of this distinguished en- 
y forms us of something which cannot fail to be 
5 it distressing to our national pride, for by its means 
we hat our best steam engines only afford 10 per cent., 
t any under 5 per eent. of the power the fuel they 
is capable of producing. 
n-manufacturing portion of the community on 
ering of the misdeeds of workers in iron and spinners of 
eott ay possibly congratulate themselves on being exempt 
tr s wilful and wicked waste of their country’s wealth. 
imany parallel cases no praise could be less well de- 
r for if a nation has to be held responsible for national 
no purpose to which fuel is appli i will have more to 
swor 1 the domestic fireplaces of these islaads. 
Let sine four persons, burning four candles, to be 
I an ordinary apartment, say, 2! ft. long, 15 ft. wide, 
, t. bigh therefore, containin 1600 cubie feet. 
According to data given by your townsman, Dr. Angus Smith, 
wer »airofsuch an apartment never changed, in two 
rs its atmosphere would contain .317, or rather more than 
A r cent. of carbonic acid, produced by the breathing 
t its occupants, and by the combustion of the candles. To 
: t inwholeeome pollution which would ensue from 
r nging the atmosphere, suppose the entire contents of 
rtment had to be renewed five times in every hour, and 
‘' as an extreme case, this quantit) air, viz., 18,000 eubic 
feet had to be raised in temperature 60 deg. F. by means of 
ar warmth. This ought to be effected with an expen- | 
- about 1 1b. of coal per hour, against which quantity 
iw ask any householder to contrast the figures be will 
hr is Coal merchant’s bills. Such @ comparison would 
prove nd all question that of the 20 millions of tons of the 
nua produce of our collieries, used for domestic purposes, a 


Mere fraction is beneficially utilised. 
tour President, Lord Derby, in his inaugural address, sug- 


iM 


impossible, to give even an approximation to the average 
amount of defective oxidation or combustion of this volatile 
carbon in a large town like Manchester; but speaking from 
the result of my own observations I deem it improbable that 
even so much as one-fourth of its weight escapes combustion. 
If so, then the loss from smoke is equivalent to something 
under 5 per cent. of the total weight of coal consumed. 

The cost of smoke to the producer has unfortunately not 
hitherto been sufficient to induce him to guard with the 
necessary care against its occurrence, and the loss falls on 


society at large, which is made to pay for the visitation, in | . : othe 4 
the presence of dirt, defaced buildings, and a ruined land- | downward tendency again manifested itself, and prices ranged 


scape. Smoke is unquestionably one of the preventable eviis 
we have in this country to endure, and it is one of such a 
magnitude as to justify public attention being directed to its 
amelioration. 

A remarkable instance of the waste of fuel, 
arising from smoke, is to be found in manufac- 
ture of coke. This operation consists in expelling the 
volatile constituents of coal by means of heat, which is per- 
for:ned in a vaulted chamber, formerly constructed with « 
simple opening atthe top, the latter not more than 10 ft, 
above the level of the ground. At the present moment there 
is produced annually in the county of Durham alone some- 
thing like 3 millions of tons of this charred coal, which means 
that out of ovens of the old form, and still frequently in 
actual use, the smoke from upwards of 54 millions of tons of 
coal, and containing probably 20,000 tons of sulphur, in the 
form of acid vapours, would be distributed over the face of the 
country, vomited from thousands of low chimneys only 10 ft 
high. This barbarous state of things being rapidly 
amended in the district a!luded to, but not without a struggle, 
and before miles upon miles of land have been changed from 
landscapes of great beauty to a blackened wilderness, So 
far as the nuisance from impertectiy-consumed gas was con- 
cerned, the remedy was simple. 
flue and chimney of sufficient altitude to dilute the vapours 
with atmospheric air before they reached the ground, and 
yet this was resisted ostensibly because it was alleged it 
affected the process, but | fear, in reality, because the coke- 
burner objected to the expense of construction. As regards 
waste of fuel, I estimate that upon the 3 millions of tons of 
coke produced there is a loss of heat fully equal to2 millions 
of tons of coal, a loss which, in most cases, is going on at the 
present day. 

It frequently happens the manufacturer has to submit to 
what, so faras his own special operation is concerned, is an 
unavoidable loss of heat, arising from conditions of ita evo- 


and nuisance 
the 
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All that was needed was a | 





in Mr. Fletcher's report. 
1 am yours truly, 
A Macaasicat Enaingen. 


—— 


NOTES FROM THE NORTH. 
Giaseow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market continued 
pretty steady all last week, with business betwixt 104s. 6d. 
and 103s., closing on Friday at 103s. 6d. This week the 





on Monday and yesterday from 103s. to 101s. 64., closing 
yesterday afternoon, buyers at 101s. 9d. and sellers 102s. 
Business was done this forenoon at 101s. 6d. to 100s. 6d, and 
in the afternoon the market was somewhat firm, with busi- 


| ness doing at 10s. Od. cash up to 101s. 3d, cash, closing 


i 
| 


buyers lis, sellers 1U1s. 3d. prompt cash. Makers’ iron has 
syinpathised with the weakaess of the warrant market, and 
prices are agaiu rather lower, 


No.1. No. 3. 
s. 4. 6. 
G.m.b, at Glasgow oe ose ee 1040 1020 
Garteherrie ,, ooo ove ove 1100 136 
Coltness we ose eee eee 1126 1040 
Summerlee__,, ese eee eee 107 0 1026 
| Carnbroe m ove ooo 108 0 1v2 0 
Monkland ad ose eee ene 104 0 102 0 
| Clyde ” ove . ove 1040 102 0 
Govan, at Broomielaw one oom 1040 1020 
Langloan,at Glasgow ... “ “ 110 0 1030 
Calder, at Port Dundas oe ose 11190 1030 
Glengarnock, at Ardrossan os ove 109 0 1040 
Eglinton ove eee 10440 102 0 
| Dalmeliington ” eee o 106 0 1040 
Carron, at Grangemouth, selected _.., 100 
Shotts, at Leith ... - eee ove 112 6 1080 
Kinnell, at Bo'ness ae eee os 107 6 103 6 
(The above all deliverable alongside.) 
Bar iron ... ove ove ove see 131. 
Nail rods ... one vee “a ove 131, 
Last week's shipments amounted to 5636 tons as against 
8760 tons in the corresponding week of last year. Stocks 


| 
| 
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lution and the temperature at which it is escaping; but this | 


is not the case with the coke burner. The ovens are almost 
invariably at the colliery, where large quantities of steam 
are required for raising the coal from the pit, and freeing the 
mine from water. 


| 


For this the waste heat of the coking | which the buyer has to offer. 


are increasing both in the public warrant stores and in 
makers’ yards. 


Manufactured Iron.—Notwithstanding that the finished 
iron trade showed signs of improvement a short time ago, it 
has again relapsed into a sluggish condition. The orders 
which came out so freely in the early part of last month are 
now getting weil through, and fresh orders are keenly com- 
peted tor, and in consequence iron can be bought at lower 
prices, which are influenced according to the specification 
North of Engiand iron is 


process is amply intense, and speaking from my own ex- | Tapidly supplanting Scotch iron for shipbuilaing purposes 
perience, I may say that in collieries with which I am con- | 0® the Clyde, as it can be bought and delivered to consumers 


nected there has been a saving of from 15,000 to 2 
of coal per annum by connecting tue engine boilers with 


the coke ovens. 


I have thus endeavoured in the very short time placed at | further reductions are confidently anticipated. 


my disposal by the Council of this Society to select a few in- 
stances in attestation of the propriety of calling by means of 
an exhibition publie attention to the study of an economical 
consumption of fuel. The researches of the mathematician 
have placed within the reach of every one rules for dealing 
with space and numbers. Your townsman, John Dalton, a 
namie honoured wherever science is revered, bequeathed to 
mankind an everlasting legacy in the “ Atomic Chemical 
Theory.” The mechanician and engineer cannot move a step 
without mathematical knowledge, and the manufacturing 
chemist ignorant of atomic weights is a8 a mariner on the 
wide ocean without a compass. 

In more modern days chemists and physicists, led on by the 
charm which accompanies all investigation into the secrets of 
nature, have made us acquainted with the laws regulating 
combustion, the heat produced by coal in its different degrees 
of oxidation, the exact nature of the chemical action of many 
of our processes, along with the quantity of heat required tor 
its accomplishment. 

Among the latest discoveries is that which enables an 
engineer to state correctly the maximum moving force 
evolved by burning a pound of coal. 

Shall it be said that they who consume coal, who are 
making inroads, slow, it is true, but sure, into the stock of a 
material upon which our commercial prosperity is founded, 
shall pursue their avocations as if no such knowledge as that 
to which | have alluded lay ready tor its proper application. 

To this inquiry I trust the labours of the Council of the 
Society for the Promotion of Scientific Industry will afford 
the assurance of a direct negative. 


THE BOLTON BOILER EXPLOSION. 
To Taz Eprror or ENGINEERING, 

Sie,— Having read Mr. Fletcher's able report in your 
issue of the 30tn ult., on the recent boiler explosion at Mr. 
Walmsley’s Iron Works, Bolton, | desire, with your per- 
mission, to add a few words on the eubject. I visited the 
scene alter the explosion, and saw pieces of the boiler scattered 
in every direction. I observed also that one ring of plates 
which had formed part of the shell was practically unin- 
jured. On inquiry I found that this portion of the boiler 
was made of steel plates. It would be impossible, I think, 
to put any material to a more severe test than these steel 
plates endured. Every iron plate in the boiler was broken 


| and torn into shreds, but the steel plates were only slightly 
flanged outwards where the iron plates had been joined to | 


ested an inquiry into the cost of the cloud of smoke which | them, and at one point torn a little by the force of the 
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),000 tons | at from 5s. to 10s. per ton lower, 


The Coal Trade.—The price of coal has recently been re- 
duced in many of the wining districts of Scotland, and 
Owing to 
the limited demand, stocks are accumulating rapidly in some 
places; indeed, it is said that at one of the collieries in Fife- 
shire there is already a stock of 60,000 tons. There has not yet 
been any general reduction of wages, but partial reductions 
have been quietly effected, and others are announced. The 
Ayrshire coalmasters announced a reduction of le. per day 
last month, but, owing to some action on the part of the 
miners’ leaders, they have resolved to allow the wages to 
remain unaitered for anotuer fortnight, pending negvtiations, 
It is said that the Ayrshire wages are lower than those paid 
in the chief mining districts of Lanarkshire, and that the 
coalmasters of the county were therefore in a position to 
undersell those of Lanarkshire. In the event of a strike 
being resolved upon, the Lanarkehire miners were preparing 
to give pecuniary assistance to their brothers in trade, Aid 
was also promised from Mid and Kast Lothian, and in those 
two counties, in order to keep up the rate of wages, the 
miners have resolved, almost unanunously, to restrict their 
working week to four days of eight hours each, conditionally 
that ali the associated districts adopt a simular course. 


Dundee Harbour Works.—At Monday's meeting of the 
Dundee Harbour Board the engineer reportes that the new 
1UU-ton iron barge for dredging purposes had been finished 
by Messrs. John Seott and Sons, engineers, Lnverkeithing, 
and delivered in the month of December; that an air vessel 
had lately been supplied by Sir William Armstrong's firm 
for the purpose of reducing the violence of the shocks withia 
the water pipes supplying the hydraulic crane; and that im- 
portant additions had been made tw the works in progress in 
connexion with the Vietoria Dock, and Graving Dock, 
the eastern extension of the river wall. 


Frescu Trcusicat JouRNALIsM.—We notice with plea- 
sure {pe appearance of the first number of a new weekly 
scientific journal in Paris. We say new, although it bears 
the title ot a well-known monthly periodical, the Heone In- 
dustrielle, which bas been thus transformed. It also bears the 





| title of M. Bailly’s paper, the Chronique de I’ Industrie, pub- 


' 


lished at Brussels. The new journal is of the same form as 
our own, upon which in effect it is based. In the address to 
their readers, the editors say : * Jaking as a model the journal 
EsGinxeekinG, which has rendered so great a vervice to 
Eng ish industry, the directors ot the Mevue Industrielle 
pleage themselves to carry out a similar programme tor all 
countries where the French language is spoken.” We wish 
the journal all the success that it deserves. 
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RE-HEATING FURNACE AND BOILER AT THE TROY 
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MEASURING INDICATOR DIAGRAMS 

We annex illustrations of a very neat and ingenious little 
contrivance for ascertaining the mean pressure shown by 
h has been devised by Mr. J. ¢ 
1 Penn and Son’s works, Greenwich 


indicator diagrama, wit 


Graham, of Messrs. J 


It consists, aa will be seen, of a carefully cut three-threaded 
screw fitted with a nut which moves freely, but without 
shake,” and carrying at its ends a pair of brass 
with ed edge At one end also is a pointer or index 
finger, which is pivoted at the centre of the screw, a1 
which is of such form that when the instrument is placed 
on a table or awiog beard, the point lays close to the 
surface of the agram to be measured. The nut, already 
ment is also, as will be seen, fitted with a clamping 
screw, by which it can be fixed in any desired positior 
We have said that the screw is three.threaded, and its 
pitch and th ameter of the milled edged discs bear h 


other, that when the screw is rolled on 
the scs along a level surface—the nut being prevented 


the traverse of the nut along the screw is 


a relation to each 


from revolving 
equal to one-tenth of the distance traversed by the ¢ 


the s. In other words if the pitch of the screw be di 
noted by then the diameter of the discs= heel 
8.1416 
The mode of using the instrument will be easily under 
stood The indicator diagram to be measured is divided 
nt te i tl usual and (the nut being cl se Ul 





againet one of the discs) the instrument is placed so that the 


lied to, say, the bottom of one of the 


I = 

Rpm f iagrat rhe instrument is then rolled for- 
ward on the milled edges of the discs until the pointer 
reaches the top line of the diagram, when it is shifted, and 
the ter made to traverse the central height of the second 
and t) paces, and so on Of course each time the iz 
str it is shifted care is taken that the nut does not move 
on the screw It will be seen, from what we have alrea 
said regarding the proportion of the pitch of the screw t 
the dia r of the that when the pointer bas tra 
versed the ten divisions of the diagram in the manner above 
explained, the nut w have moved on the screw to an ex 
tent equal ¢t ne-tent! aguregate distance traversed by 
the pointer In other words, the distance between the nut 
and the dise with which it was originally in contact wi f 
measured by the scale corresponding to the diagram, give 
at once the mean pressure shown by the diagram. 

The netrume t t? affor is in extremely hat ly m ins 
of ascertairt g the mean pressure, a1 ] after test y 
sonaily, we can testify to ite accuracy, and the readiness 


with which it can be used. We may add that it has been 




















extensively employed by Mr. Graham in working out dia 
grams during trial trips, and that it is found in practice 

tto hold the instrament so that one disc only touches 
the paper, this disc being rolled forward by the pressure of 
In this way any chance of 
slewing” the apparatus by unequal pressure is 


the finger on the upper side. 


error trom ** 


Canaptay Inoxstons.—The discovery of large deposits of 
rich iron ore in the provinces of Quebec and Ontario, is 
rousing attention to the subject of the manufacture of iron 
in Canada. The large importation of iron from England 
into all parts of the Dominion and its marked increase during 
the past year, when prices ruled unusually high, are facts 
which have not escaped attention. 





———— 





STEEL WORKS, U.S.A, 





















Tue Domistoy Lixg.—Itis stated that the Dominion line 
is about to put on steamers between Boston and Liverpool. 
joston will be the wiater port, and Montreal the summer 
port. 

MANGANESE Is Nova Scotra.—Manganese has been found 
yn the Six-mile road, near Wallace, Nova Scotia. As a ditch 
was being dug, large quantities of the mineral were dis- 
covered, and samples were sent to Halifax and pronounced 
pure and valuable. 





Americas RatLroaps.—The work of railroad construction 
was prosecuted at a slackened rate last year in the United 
States. Nevertheless, a considerable extent of new line— 
8303 miles—was brought into operation last year. Jn Arkansas, 
247 miles were opened in 1573; in Lilinois, 258 miles; im 
Missouri, 236 miles; in New York, 242 miles; in Texas, 
150 miles ; and in Wisconsin, 320 miles. 





Sree. Raits 1s rue Unirep Statrs.—About 6000 tons of 
steel rails were laid down in 1872-3 upon the Boston and 
Albany Railroad. An additional 6000 tons would bave been 
put into the track last year, but for the failure of certain 
parties to fulfil their contracts. In consequence of thi 
default, the directors were obliged to resort to re-rolled iron 
rails at a considerable disadvantage. 
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MEASURING INDICATOR DIAGRAMS 
We annex illustrations of a very neat and ingenious litt! 
ntrivance for ascertaining the mean pressure shown 
h has been devised by Mr. J. 


j stor diagrams. w 
Graham, of Messrs. John Penn and Son's works, Greenwicl 
it naiets, ae will be seen, of a carefully cut three-threaded 
ecrew fitted with a t which nw ves freely but with t 

shak and ca g at its ends a pair of bras 
wit i 1 ¢ A I nd also is a pointer x 
finger, which is pivoted at the centre of the screw, i 
which is of such form that when the instrument is placed 
onat or awiog beard, the point lays close to the 
sur e of the agram to be measured The nut, already 
me ned, is aleo, as will be seer fitted with a clam 
ecrew, by w h it can be fixed in anv desired positior 

Ww have said thatthe screw is three-threaded, a 
pate and the ameter of the milled edged discs bear 
a relation to each other, that when the screw is rolled 
the discs along a level surface the nut being prevented 
from revolving—the traverse of the nut along the screw is 
equal to one-tenth of the distance traversed by the « 
the + In other w ls if the pitch cf the screw be 
noted by +, then the diameter of the discs= a8 * 

8.1416 

The mode of using the instrument will be easily under 
stood The indicator diagram to be measured is divid 
nt ten in the usual way, and (the nut being close uy] 
against one of the discs) the instrument is placed so that the 
end of the pointer is applied to, say, the bottom of one of the 
spaces of the diagram. The instrument is then rolled for- 
ward « t milled edges of the discs until the pointer 
reaches the top line of the diagram, when it is shifted, and 
the pointer made to traverse the central height of the second 
a thir paces, and so on Of course each time the in 
strument is shifte are is taken that the nut does not move 
on the screw It will be seen, from what we have already 
said regarding the proportion of the pitch of the screw t 
the dia r of the that when the pointer has tra 
versed the ten divisions of the diagram in the manner above 
explained, the nut will have moved on the screw to an ex 
tent equal to one-tenth the aggregate distance traversed by 
the pointer. In other words, the distance between the nut 


and the dise with w! 
measured by the scale corresponding to the diagram, give 


at once the mean pressure shown by the diagram. 


1 it was originally in contact will, if 


The inetrument thu affords an extreme!lw handy means 
of ascertaining the r ean pressure, and after testing 
sonally, we can testify to ite accuracy, and the readiness 


with which it can be used. We may add that it has been 





nsively employed by Mr. Graham in working out dia 








t from “ slewing” the apparatus by unequal pressure is 


voided 


Canaptan Inonstons.—The discovery of large deposits of 
rich iron ore in the provinces of Quebec and Ontario, is 
rousing attention to the subject of the manufacture of iron 

be large importation of iron from England put into the track last year, but for the failure 
into all parts of the Dominion and its marked increase during : 
the past year, when prices ruled unusually high, are facts 
which have not escaped attention. 


» Canada. 
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MancGanese 1s Nova S 


Missouri, 236 miles; 
430 aniles ; and in Wisconsin, 320 miles. 


Albany Railroad. 


parties to fulfil their contracts. 
default, the directors were obliged to resort to re-rolled iron 
rails at a considerable disadvantage. 
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STEEL WORKS, U.S.A. 
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INDICATOR DIAGRAMS. 


me 





Tue Doiron Lrvg.—It ie stated that the Dominion line 
is about to put on steamers between Boston and Liverpool 
Boston will be the winter port, and Montreal the summer 





Americas Rattroaps.—The work of railroad construction 
ms during trial trips, and that it is found in practice wag prosecuted at a slackened rate last year in the | nited 
» hold the instrument so that one disc only touches States. t 

per, this dise being roiled forward by the pressure of 8303 miles—was brought into operation last year. Jn Arkansas, 
ser on the upper side. In this way any chance of 247 miles were opened in 1573; in Dlinois, 255 miles; im 
in New York, 242 miles; ia Texas, 


Nevertheless, a considerable extent of new line— 





Sree. Rais in tax Usrrep States.—About 6000 tons of 


steel rails were laid down in 1872-3 upon the Boston and 
An additional 6000 tons would bave been 
of certain 
In consequence of this 











T14.—Manganese has been found 
ym the Six-mile road, near Wallace, Nova Scotia. Asa ditch 
was being dug, large quantities of the mineral were dis 
covered, and samples were sent to Halifax and pronounced 
pure and valuable. 
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water capacity, and their liability to scale; and some « 


boilers are not generally liked, on account of their mall | 
: f 


those set up have impaired the working of the furna 
tly sluggish dr aft. 






their insufficient flue area, and conse: 
This boiler is set away from the direct 
flame, its water spaces are large, and the cross sectional 
areas of the gas passages gradually enlarge from the throat 
of the furnace to the chimney. Should it be necessary t 
stop off the boiler temporarily, the furnace may still be 
worked by removing the diaphragm d, between its throat 
and the chiraney 

The earlier mill boilérs were set on the ground behin 
the furnaces, thus occupying much valuable room, and in 


) 





terfering with convenient arrangements. lish mill 
boilers are generally vertical. This system presents some 
economies in space and coustruction, but the more rapid 


and dangerous accumulation of sediment in the small bottom 
end, as compared with the whole lower side of a horizontal 
boiler, is a serious objection. 


(To be continued. ) 


THE SOCIETY OF TELEGRAPH 
ENGINEERS 
Address of the President, Stn WiiitamM THomsos. 
(Concluded from page 81.) 

Wet now—and here is a point upon which, I think, the 

practica ; I 
to abstract science data for judging—is the deflection of the 
needle a direct effect of the auroral current, or are the auroral 
current and the deflection of the needle common results 
of another caus With reference to this point, I must 
speak of underground currents. There again I have named 
a household word to every who has anything to do with 
the operation of working the electric telegraph, and not a 
very pleasing household word I must say. I am sure most 
practical telegraphers would rather never hear of earth cur 
rents again. Still we have got earth currents; let us make 


the best of them. They are always with us; let us see | 


whether we cannot make something out of them since they 
have given us so much trouble. Now, if we could have simul- 
taneous observations of the underground currents, of the 
three magnetic elements, and of the aurora, we should have 
a mass of evidence from which, I believe, without fail, we 
ought to be able to conclude an answer more or less definite 
to the question I have put. Are we to look, then, in the 
regions external to our atmosphere for the cause of the under- 
ground eurrents, or are we to look under the earth for some 
unkaoown cause affecting terrestrial magnetism, and giving 
rise to an induction of those currents? The direction of the 
effects, if we can only observe those directions, will help us 
most materially to judge as to what answer should be given. 
It is my desire to make a suggestion which may reach 
members of this Society, and associates in distant parts of the 
earth. I make it not merely to occupy a little time in an in- 
augural address, but with the most earnest desire and ex- 
pectation that something may be done in the direction of my 
suggestion. Ido not venture to say that something may 


come from my suggestion, because, perhaps, without any | 


suggestion from me, the acute and intelligent operators whom 
© great submarice telegraph companies have spread far 
and wide over the earth, are fully alive to the importance of 
such observations as I am now speaking of. I would just 
briefly say that this kind of observation is what would be of 
value for the scientific problem—to observe the indication of 
an electrometer at each end of a telegraph line at any time, 
whether during a magnetic storm or not, and at any time of the 
night or day. If the line be worked with a condenser at each 
end, this observation can be made without in the slightest 
degree influencing, and therefore without in the slightest 
degree disturbing, the practical work throughout the line. 
Put on an electrometer in direct connexion with the line, 
connect the outside of the electrometer with a proper earth 
connexion, and it may be observed quite irrespectively of the 
signalling ; when the signalling is done, as it very frequently 
is at submarine lines, with a condenser at each end. The 
scientific observation wiil be disturbed undoubtedly, and con- 
siderably disturbed by the sending of messages, but the dis- 
turbance is only transient, and in the very pause at the end 
of a word there will be a sufficiently near approach in the 
potential at the end of the wire connected with the electro 
meter to allow a careful observer to estimate with practical 
accuracy the indication that he would have were there no 
working of the line going on at the time. A magnetic 
storm of considerable intensity does not stop the working 
does indeed scarcely interfere with the working of a s 

marioe line in many instances when a condenser is used at 
each end Thas, of 
may be made during magnetic storms, and again, during 
hours when the line is not working, if there are any, and 
even the very busiest lines have occasional hours of rest 
Perhaps, then, however, the operators have no time or zea 

| 


id 


servations, even when the line is working 


lett, or, rather, | am sure they have always zeal, but I am not | 


sure that there is always time left, and it may 
for them to bear the strain longer than their officials require 
them. But when there is an operator, or a superintendent, or a 
mechanic, or an extra operator who may have a little time on 
his hands, then, | say, any single observation or any series of 
observations that he can make on the electric potentials at 
ene end of an insulated line will give valuable results. When 
arrangements can be made for simultaneous observations of 
the potentials by an clectrometer at the two ends of the line 


* impossible 


the results will be still more valuable. And, lastly, I may 
just say that when an electrometer is not available, a galvano 
meter of very large resistance may be employed. This wil! 


not ia the slightest degree interfere with the practical work 
ing any more than would an electrometer, but it will be more 

ficult to get results of the scientific observations not over 
powertngly disturbed by the practical working if a galvano- 
meter is used than when an clectrometer is available. Still, 


telegraphist not only can, but will, before long give | 


where there is no electrometer valuable results may be obtained 
by applying a galvanometer in the manner I have indicated 
The more resistance that can be put in between the cable and 
he earth in circuit with a galvanometer the better, and the 








ation off that re, | sensibility of the galvanometer will still be found perhaps 


more than necessary. Then, instead of reducing it by a shunt, 
let steel magnets giving a more powerful direction to the 
needle be applied for adjusting it. I should speak also of the 
subject of atmospheric electricity. The electric telegraph 
brings this phenomenon into connexion with terrestrial mag- 
netism with earth currents, and through them, with aurora 
| borealis, in a manner for which observations made before the 
| time of the electric telegraph, or without the aid of the 
lelectric telegraph have not given us any data what- 


| 
J 


ever. Scientific observations on terrestrial magnetism, | 


| and on the aurora, and on atmospheric electricity, have shown 
a connexion between the aurora and terrestrial magnetism in 





of magnetic storms; but no connexion between atmo- 
| electricity, thunderstorms, or generally the state of 
| the weather—what is commonly called meteorology—has yet 
| been discovered. 
' 
j 





ra and those exhibited in the electric telegraph. 
line—an air line more particularly, but a sub- 
iarine line also—shows us unusually great disturbances not 
nly when there are aurora and variations of terrestrial mag- 
sheric electricity is in a distarbed 








netism, but when the atmos 
state. That it should be so electricians here present will 





' 
| readily understand. They will understand when they consider | 
| 


the change of electrification of the earth's surface which a light- 
ning discharge necessarily produces. I fear I might occupy 
|} too mach of your time, or else I would just like to say a word 

upon atmospheric electricity, and to call your attention to 


the quantitative relations which questions in connexion with 


phenomena of terrestrial magnetism. In fair weather, the 


surface of the earth is always, in these countries at all events, 
| found negatively electrified. Now the limitation to these 
| countries that I have made suggests a point for the practical 
| telegraphists all over the world. Let us know whether it is 


earth's surface is negatively electrified. The only case of ex- 
ception on record to this statement is Professor Piazzi Smyth's 
observations on the Peak of Teneriffe. There, during several 
| months of perfectly fair weather, the surface of the mountain 
| was, if the electric test applied was correct, positively elec- 
trified; but Professor Piazzi Smyth has, I believe, pointed 
out that the observations must not be relied upon. he in- 
strument, he found himself, was not satisfactory. The science 
of observing the atmospheric electricity was then so much in 
its infancy that, though he went prepared with the best in- 
strument, and the only existing rules for using it, there was 
a fatal doubt as to whether the electricity was positive or 


| negative after all. But the fact that there has been such | 
Now I suppose there will be a} 


|a doubt is important. 
| telegraph to Teneriffe before long, and then I hope and 
trust some of the operators will find time to climb the Peak. 

I am sure that, even without an electric object, they will go 


electrometer in fine weather, and ascertain whether the earth 
is positively or negatively electrified. If they find that on 
one fine day it is negatively electrified, the result will be 
valuable to science; and if on several days it is found to be 
all day and all night negatively electrified, then there will 
| be a very great accession to our knowledge regarding atmo- 
spheric electricity. When I say the surface of the earth is 
negatively electrified, | make a statement which I believe 
was due originally to Peltier. The more common form of 
statement is that the air is positively electrified, but this 
form of statement is apt to be delusive. More than that, it 
is most delusive in many published treatises, both in books 
and encyclopwilias, upon the subject. I have in my mind 
one encyclop@dia which, in the article “ Air, electricity of,” 
it is said that the electricity of the air is positive, and in- 
creases in rising from the ground. In the same encyclopaedia, 
in the article “ Electricity, atmospheric,” it is stated that the 
surface of the earth is negatively electrified, and that the air 
in contact with the earth, and for some height above the 
earth, is, in general, negatively electrified. I do not say too 
much, then, when I say that the statement that the air is 
positively electrified has been at all events a subject for am- 
biguous and contradictory propositions; in fact, what we 
know by direct observation is, that the surface of the earth 
is negatively electrified, and positive electrification of the air 


were no electricity whatever in the air—that the air were 
absolutely devoid of all electric manifestation, and that a 
harge of electricity were given to the whole earth. For 





| + 
| you deal with in your great submarine cables would, if given 


the earth as a whole, produce a very considerable electri- | 


‘ 


| fication of its whole surface. You all know the comparison 

between the electricity of one Atlantic cable—the electro- 
| static capacity of one of the Atlantic cables—with the water 
round its gutta-percha for outer coating, and the earth and 
air with infinite space for its outer coating. I do not re- 


ber which is the greater. Well, now, if all space were non- 
conducting—and experiments on vacuum tubes seem rather 
to support the possibility of that being the correct view—if 





conductor, and the rarer and rarer air above us being a non- 
conductor, and the so-called vacuous space, or the inter- 


really vacuous) bemmg a non-conductor also, then a charge 
vald be given to the earth asa whole, if there were the 
ther body to come and go away again, just as a charge 
vuld be given toa pith bali electrified in the air of this room. 
Then, I say, all the phenomena brought to light by atmo- 
-pheric electrometers, which we observe on a fine day, would 
be observed jast as they are. The ordinary observation of 
vtmospherie electricity would give just the result that we 
btain from it. The result that we obtain every day in ob- 





! 


the shape of the disturbances that I have alluded to at the| 


There is just one common link connecting | 


this subject bear to those of ordinary earth currents and the | 


only in England, France, and Italy that in fine weather the | 


up the Peak. Now they must go up the Peak with an | 


~_ > { 
is merely inferential. Suppose, for a moment, that there | 


this no great amount would be necessary. Such amounts as | 


member the figures at this moment; in fact I do not remem- | 


all space were non-conducting, our atmosphere being a non- | 


planetary space beyond that (which we cannot admit to be | 


servations on atmospheric electricity is precisely the same as 
if the earth were electrified negatively and the air had no 
electricity in it whatever. 

Well, now, I have asserted strongly that the lower regions 

of the air are — we | electrified, On what foundation is 
this assertion made? Simply vi observation. Itis a matter 
of fact; it is not a matter of speculation. I fiad that 
when air is drawn into a room from the outside, on a fine 
day, it is negatively electrified. I believe the same phe- 
| nomena will be observed in this city asin the old buildings 
of the University of Glasgow, in the middle of a very densely 
peopled and smoky part of Glasgow; and therefore I doubt 
not that when air is drawn into this room from the outside 
and a water-dro ping collector is placed in the centre of the’ 
room, or a few feet above the floor, and put in connexion with 
& sufficiently delicate electrometer, it will indicate negative 
electrification. Take an electric machine ; place a spirit 
lamp on its prime conductor; turn the machine fora time: 
take an umbrella, and agitate the air with it till the whole 
is well mixed up; and keep turning the machine, with the 
spirit lamp burning on its te conductor. Then apply 
your electric test, and you find the air positively electritied, 
| Again: Lettwo rooms, with a door and e between 
them, be used for the experiment. First shut the door and 
open the window in your observing room. Then, what- 
ever electric operations you may have been performing, 
after a short time you find indieations of negative electri- 
fication of the air. Then during all that time, let us 
suppose that an electric machine has been turned in the 
| mneighbouring room, and a spirit lamp burning on its 
prime conductor. Keep turning the electric machine in 
the neighbouring room, with the spirit lamp as before. 
Make no other difference but this, shut the window and open 
| the door. I am supposing that there is a fire in your experi- 
mentingroom. Then, when the window was open and the 
| door closed, the fire drew its air from the window, and you 
got the air from without. Now shut the window and open 
the door into the next room, and gra lually the electric mani- 
festation changes. And here somebody may suggest that it 
is changed because of the opening of the door and the indue- 
tive effect from the passage. But I have anticipated that 
| observation by saying that my observation has told me that 
|the change takes place gradually. For awhile after the 
door is opened and the window closed, the electrification of 
the air in = experimental chamber continues negative, 
but it gradually becomes zero, and a little later becomes 
| positive. It remains positive as long as you keep turning 
the electric machine in the other room, and the door is open. 
If you stop turning the electric machine, then, after a con- 
siderable time, the manifestation changes once more to nega- 
tive; or if you shut the door and open the window, the 
manifestation changes more rapidly to negative. It is, then, 
proved beyond all doubt that the electricity which comes in 
at the windows of an ordinary room in town is ordinarily 
negative in fair weather. It is not always negative, how- 
lever. I have found it positive on some days. In broken 
weather, rainy weather, and so on, it is sometimes positive 
and sometimes negative. Now, hitherto, there is no proof 
of positive electricity in the air at all in fine weather; but 
| we have grounds for inferring that probably there is posi- 
| tive electricity in the upper regions of the air. To answer 
| that question the direct manner is to go up in a balloon, 
j but that takes us beyond telegraphic regions, and there- 
fore I must say nothing on that point. But I do say that 
| superintendents and telegraph operators in various stations 
| might sometimes make observations; and I do hope that 
| the companies will so arrange their work, and provide such 
| means for their spending their spare time, that each tele- 
|} graph station may be a sub-section of the Society of 
elegraph Engineers, and may be able to have meetings, 
| and make experiments, and put their forces together to 
| endeavour to arrive at the truth. If telegraph operators 
pee y repeat such experiments in various parts of the 
| world, they would give us most valuable information. 
| And we may hope that, besides definite information, re- 
| garding atmospheric electricity, in which we are at present 
| 80 very deficient, we shall also get towards that great mystery 
| of nature—the explanation of terrestrial magnetism and its 
| associated phenomena of the grand secular variation of mag- 
| netism, magnetic storms, and the aurora borealis. 

And now,  pomagen I must apologise to you for having 
| trespassed so long upon your time. I have introduced a sub- 
| ject which, perhaps, more properly ought to have been 
| brought forward as a communication at one of the —— 

meetings. I may just say, before sitting down, that I loo 
forward with great hopefulness to the future of the Society of 
Telegraph Engineers. I look upon it as a Society for 
| establishing harmony between theory and practice in electri- 
eal engineering—in electrical science generally. Of course, 
branches of engineering not purely electric are included, but 
the special subject of this Society is now, and I think must 
always be, electricity. Electric science hopes much from the 
observations of telegraphists, and particularly with the great 
means of observing that they have at their disposal. Science, 
I hope, will continue to confer benefits on the practical! ope- 
rator. This Society seems essential to make sure that the 
best that science can do shall be done for the practical operator, 
j and that the work and observations of operators s be 

brought together, through the channels of the various sub- 
| sections, intoone grand stream which this Society will be the 
means of utilising. 











| Krorr Casson ror Turker.—The Validé-Sultana re- 
| cently presented to the Turkish Government 60 Krupp guns. 
| Thirty of these guns have now arrived at Constantinople. 





| Sreet Rarts oy rae Grasp Tausx.—The directors of the 
Grand Trunk Railway of Canada are ing persever- 

| ingly with the steel railing of the main line. It is expe 

| that this policy will result in a great reduction in the mainte- 

| nance charges. This reduction is expected to amount next 
year to 150,000/., at least, this is the estimate made on the 

| subject by Mr, Potter, the president of the company. 
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SANITARY CONDITION OF WESTERN 
_AFRICA AND THE GOLD COAST. 
ne Western Coast of Africa, through its entire 

range, north and south, has from its earliest known 

history been proverbial for its unhealthy character, 
and the coast extending from Sierra Leone to the 








Niger has been long known as the grave of the 
European. Despite this and many other dangers, 
commerce has extended itself into these regions, and 
scientific discovery has pushed its way far into the 
interior, only, however, to confirm the fact that this 
portion of the continent is barely inhabitable by 
the white man. It is contrary to reason to sup- 
pose that this is a necessary state of thin In- 
deed we do not doubt that if certain plans be care- 
fully carried out many places on this coast may at 
last be so greatly improved as to become tolerably 
healthy, or at least equally so to many of our pos- 
sessions in the East and West Indies. 

Sanitary laws and conditions of health generally, 
are precisely the same throughout the world, being 
only varied by what may be called ‘ accidental” 
circumstances, aggravated by climatic, and other 
ag causes. The dangers of the Bonny, the 
Niger, and other West African rivers, exist in our 
country on a smaller scale, but attended with 
equally fatal results, when locality, temperature, and 
other influencing causes are present. Our marshes 
are equally provocative of fever as those of Ash- 
antee, and other places, and the medicinal remedies 
being identical proves still the truth of our assertion. 

At the present time the expedition to Ashantee 
largely engrosses public attention. We have to 
fight a barbarous nation and its allies. The danger 
to life from them, however, is trifling compared to 
that which we have to face from disease. In the 
following observations we avail ourselves of in- 
formation from some who have resided at Cape 
Coast Castle, and for a lengthened time at Coo- 
massie, whose personal experience has been related 
to us, and which we shall endeavour to convert to 
some use, both in regard to Ashantee and similar 
disease-causing lovalities in England, 

First we may remark that the coast is generally 
far more unhealthy than the higher localities inland. 
The reason of this will be readily apparent. The 
vegetation is enormous in amount, from the finest 
trees to the smallest undergrowth. At all times of 
the year, leaves are constantly falling to the ground. 
The seasons are divided into rainy and dry. During 
the former these decaying leaves, and an immense 
quantity of mud, loaded with animal and vegetable 
matter, is washed down from the interior towards 
the coast. Here it becomes mixed with sea or 
brackish water, and the result is the production of 
an immense quantity of sulphuretted hydrogen. 

It was in 184] that Dr. Daniell, then Professor of 
Chemistry at King’s College, London, first drew 
attention to the cause of this. The Admiralty au- 
thorities desired his opinion as to the reasons of the 
rapid destruction of the copper sheathing of war 
vessels, which lasted scarcely as many months as it 
should have done years. He was furnished with 
samples of water from Sierra Leone, the Bonny, 
Mooney, Gaboon, &c. In some of these he found 
from 1700 to'2000 grains of salts, and from six cubic 
inches upwards of sulphuretted hydrogen per gallon. 
These waters were most fatal to health pe shipping. 
Some contained little salts, and at the same time 
only half a cubic inch of sulphuretted hydrogen. 
Falling thus on acue, he tried the following ex- 
meg He filled three glass vessels with New 

iver water, each vessel containing some decayed 
leaves. In one he added common salt, and to the 
other sulphate of soda. All were then placed in a 
warm position. After a little time each was ex- 
amined, and while the other two were free from 
smell, that which contained the sulphate of soda 


| gave off large quantities of sulphuretted hydrogen, 


with its consequently abominable stench. Now the 
waters from the African rivers, which afforded him 
much salts and sulphuretted hydrogen, were largely 
loaded with sulphates. After many experiments 
he satisfactorily showed that the cause of the un- 


| healthiness of the Western Coast was chiefly due to 
the production of this gas; and he estimated that 


about 40,000 square miles of water, adjacent to the 
coast, was thus rendered unhealthy.* 

At Daniell’s suggestion we then repeated his 
experiments, and within the last few years have ex- 
amined nearly all the larger rivers in England and 
Scotland, and have found precisely the same results. 
Many of these have been pointed out in ‘* Notes on 
Sewage” in our two last volumes. But briefly it 
| be stated, that wherever decaying vegetable 
and animal matter (in our case, sewage) comes into 
contact with sea or brackish water, the resulting 
consequences are constant in the production of 





~ © See Philosophical Magazine, vol. xix., page 1, for a full 
detail of these ex its as given in a lecture by Pro- 
fessor Daniell at the Royal Lostitution, in May, 1841. 








deadly sulphuretted h In some places in 
England, where spa waters contain much sulphate, 
although far inland, the is thus also produced. 

But a practical lesson our countrymen at the 
Coast, and journeying to Coomassie, may be learned 
from the above experiments, combined with a study 
of the habits of the natives. On the major part of the 
Western Coast of Africa it is a custom of the latter to 
cover their bodies with oil or grease. Bowditch re- 
marks, in reference to the inhabitants of Coomassie, 
as follows: ‘‘Men and women (of the better class) 
are very cleanly, and wash daily on rising, using 
warm water and Portuguese soap, using afterwards 
a vegetable grease or butter.” He describes this, 
which is probably Shea-butter, as ‘a white grease, 
which has long been called ‘ Ashantee grease’ by 
the natives of the Coast,” and adds: ‘* They use it 
daily to anoint their skins, which otherwise would 
become coarse and unhealthy.” 

We italicise the last word as leading to another 
series of experiments made by Daniell, showing the 
posers of disease and death by absorption. 

earing in mind this greasing of the skin by 
the natives, and their comparative immunity from 
the attacks so fatal to Europeans, some rabbits 
were taken, and placed in air-tight bags, containing 
air, to which a small amount of sulphuretted a. 
drogen was added. The bags were so affixed to the 
neck as to be air-tight, enclosing the whole body, 
but leaving the head, mouth, &c., open to the ex- 
ternal air. Half of these rabbits had first their fur 
well rubbed with oil, into the skin; the rest were 
left in their natural state. After a time all the 
latter died, showing the symptoms that seemed to 
be paralleled in the human subject. The oiled 
rabbits, similarly exposed to the gas, were quite 
unaffected. Dr. Daniell, reasoning on this, sug- 
gested, asa partial remedy, the use of grease to 
the body for Europeans. 

We have reproduced these experiments as a hint 
to those who may choose to adopt the plan po 
tically in Africa. As we have already stated, our 
own country affords results of miasmatie influence 
from similar causes. At the present day we en- 
dorse the truth of Daniell’s deduction by ordering 
the destruction of all clothing, bedding, &e., used 
by persons affected with contagious disease ; and it 
is equally well known that the use of a closet, so 
badly trapped as to allow of the escape of sewer 
gases to the body, is a sure source of the spread of 
typhoid disease.* 

Je are quite aware that the climatic conditions 
of the Western Coast of Africa, as of all tropical 
countries, are specially dangerous to the health of 
Europeans. These have all to undergo the “ sea- 
soning fever,” and it becomes a question of per- 
sonal constitution as to what the result may be, 
The extreme fluctuations of temperature are per- 
haps the most trying. 

An extract from a diary some years old, which 
we have before us, is highly instructive. It gives 
a range in temperature at Coomassie, early in 
January, of from 85 deg, to 66 deg. Fahr., conclud- 
ing with the remark, on one day, thus: “ From 
4a.m. to 6 a.m. dense fog, and excessively cold.” 

So far we have dealt with the sanitary condition 
of the human body in its external aspect. But the 
inhalation of poisonous air by the lungs is of ex- 
treme importance, and this difficulty was met some 
years ago by an ingenious invention of Dr, Sten- 
house, the Professor of Chemistry at St. Bartholo- 
mew’s Hospital, and Dr. Forbes- Watson, formerly of 
the East Indian medical staff. Their primary object 
was to supply pure air to the mili hospitals in 
India and other miasmatic climates. For this pur- 
pose all access of atmospheric air to the rooms 
was completely prevented, until it had passed 
through four layers of charcoal contained in a large 
vessel, at the bottom of which was a layer of fresh- 
burnt lime. The latter absorbed the moisture of 
the air, and the charcoal removed all the dangerous 
malaria. In repeating these experiments, in a 
vessel of about 200 cubic feet capacity, having four 
layers of wood charcoal broken into small pieces, 
and loosely packed, Fp oe over each other at a foot 
distance, it was found that a number of rats in a state 
of advanced decomposition gave not the slightest 
smell in the effluent air, although that which entered 
the vessel, after passing over the bodies, afforded an 
abominable stench. e charcoal, after being some 
time in use, regained its defecating power after a 
short exposure to the atmosphere. , 
The plan was highly ingenious, but many diffi- 

* See last paragraph on “ Sewage Progress,” at pages 75- 
76 of the present volume. 
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culties of a mechanical character prevented its ge- 
neral adoption. Yet, in a modified form, it can b 


Res} rator fitted with charcoal 


easily employed 


instead of with wire. can be made so as to be worn 
over the mouth and nose with no imeconvenience 
We have tried these in air affected with sulphu 


retted hydrogen to an extent far more than 18 likely 
to be met with even on the Western Coast of 
Africa, and have used’them while inspecting sewers 
in London and elsewhere, with the yreatest ben 


fit We strongly recommend such a precaution 
probably conducive to saving lives in Africa 

The great danger to Europeans in West 
Africa arises at the return of the dry season, wl 
large qu ntities of the decayed | aves, &c., underg 
rapid a in posttior and this, as w hav alr ly 
tated 6s most pernicious when tl inland and 
ROA t vewetation mix together ae Ww 
the Coast anest of dangerous fever, tl 

anda ar ally health, We shall f i ! 
miu in respect to military tactics the va f 
#} a) kind fa inition, the natural hist ! 
the country, and other particulars during the pr 
sent ex] ti For our own part, we st id 

re more to learn addit ul facta which will 
on sanitary question Our military and naval 
power i fl it to engage iccessfully with all 
the nations and tribes of the entire cont t of 
Af; ‘ but our nitary kr wledy wlvar | 
it may t engineer vy al ly ical & 
inca} abl f I with a doz juar 

fany of its ter ri The 1 we may there 
i n will f great va to it home, a w 
y ti ( et cau of ir malignant d f 
ii | ir it itionista may ge som | for 
improving th ethod of wage disposal 


ENGINE FOR THE MEXICAN 
RAILWAY 


FAIRLIE 


‘I pra tical development of the Fairli vatem 
of locomotive has just been advanced on step 
further by the completion of another engine for the 
Mexican Railway Lhis is the fifteenth which has 
been built for that line, upon which the system was 


or lly introduced some two years since by Mr. 
G. B. Crawley. whose firm are the contractors for 
the Mexican Kailway In taking the step he then 
did, Mr. Crawley encountered strong opposition, 
The results 





which, however, he finally overcame. 
of working bear ample testimony to the soundness 
of his ju lyment, inasmuch as a saving of 50 per 
cent. in cost of maintenance of the road is reported 
to have been effected on that portion of the line 
worked by the Fairlie locomotives. ‘The engine to 
which the present notice refers was built by the 
Y orkshis Eng ne Company, nd with it some in- 
teresting and conclusive trials were made yesterday 
week. ‘The experiments were undertaken at the 
request of the directors of the Mexican Railway, 
and by the courtesy of Mr. Charles Sacré, the loco 
motive superintendent of the Manchester, Sheffield, 
and Lincolnshire Railway, they were carried out 
on the Dropping Well Incline of the South York- 
shire Railway A number of engineers and other 
gentlemen directly intereated in railways, attended 
the trials, and amo tg them were Mr. G. B. ¢ rawley, 
Mr. S. W. Johnson, locomotive perintendent of 
the Midland Railway, Mr. W. Roebuck, Messrs 
Kamos Brothers, of the Lima and Pisco Railway, 
Mr. W. J. Hammond, of the San Paulo Railway, 
Brazil, Mr. James Young, of the East Indian Rail 
way. Mr. Harry Stanger, representing the Crown 
agents for the colonies, Mr. Robert May, Mr. 
Alexander, formerly of the Mont Cenis Railway, 
Captain Hobson, &c. Mr. Fairlie is at the present 
time engaged on professional matters in South 
America in connexion with the narrow gauge rail- 
ways there constructed, and working on the Fairlie 
system, as well as others in course of construction 
He was, however, represented at the trial by Mr. 
Royce, his manager. The experiments were ar- 
ranged, and personally superintended, by Mr. E 
Sacré, the managing director of the Yorkshire En- 
gine Company 

Phe engine in question, which has been named 
the “‘ Hildalgo,” is of the double-bogi type, and is 
very similar in construction to one for the Iquique 
Railway, which will be found described and illus- 
trated in our issue for Nov. 14, 1873 A few lead- 
ing particulars will, therefore, be all that is ne- 
cessary upon the present occasion. The engine has 
four 16 in. cylinders, with 20 in. stroke, a collective 
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jis 2000 gallons, whilst her bunkers wi!l contain 
| 30 ewt. of coal, and her crates 490 cubic feet of 


wood fuel. She is carried on twelve wheels, 3 ft 
6 in. diameter, all coupled, and her weight in work- 
ng ord sfi2zt All the wheels being ec upled, 
he whole of her weight is available for adhesion 


the P 
With a mean cylinder pressure of 901lb., the trac- 
tive force at the rails is 21,.9401b., and 24,200 Ib., 


with 100] Like those which have 


lb. mean pressure, 
preceded her on the Mexican Railway, she has been 
lesigned for working the 4 per cent. gradients (1 in 
25) on that line In view of this, she has been 
fitted with a Chatelier steam brake, besides which 
she carries a Westinghouse air brake. Another 


; +} 


| noteworthy feature in this engine is the arrange- 


! t of the boiler tubes, the upper rows of which 
ire inclined downwards from the firebox to the 
smokebox the result being that even when the 


nt the tubes are 

ways well covered with water The top of the 
boiler being raised high over the firebox, a large 
steam space is formed, from Ww hich the steam is taken 


rfectly dry, no matter at what angle the water 


mon the steepest uracdic 


: ivy be standing in the boiler 
The branch line on which this engine was tried is 
known as the Dropping Well Incline of the South 
|| Yorkshire system. ‘This a single line of 2} miles 
long, ISSO yards of this length being on a gradient 
f 1 in 50, while the ruling gradient, which is about 
1 quarter of a mile in length, is | in 32. Curves! 
f 7 chains radius occur on the line, two of 
them eing § curves, and one of these latter 
being situated on the ruling gradient. At the 
summit are situated the Grange Collieries, which in 
fact the line serves, the junction with the main line 
being near the Grange-lane Station. ‘The train with 


which the first ron was made consisted of the ¢ ngine, 
hed 62 tons, twenty loaded coal wagons 


weighing 275 tons, a composite carriage, two goods 


which welg 


brake vans, and two luggage vans weighing 45 tons, 
and fifty passengers, whose weight may be taken at 
3 tons, the gross load moved being therefore 
tons At 11.30 a.m. the ** Hildalgo” started at the 
foot of the incline and on the gradient of 1 im 32 for 
1} mile to push this train before it up to the collieries, 
the pressure pyauye recording 112 Ib. Lhe reason why 
| the train was pushed was in order to guard against 
the possible contingency of a coupling giving way, 
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which with the engine hauling, would have allowed | 


the detached wagons to have run back on to the 


}main line, and thus perhaps to have added another | 


to the long list of recent railway accidents. Owing 
to a frost which had covered the rails with rime, 
und which was followed by a warm sunshine, but 


which had partially thawed just before the trial, and 


to the comparatively low steam pressure with which | 


|the engine had started, the progress of the train 
was but slow. ‘The * Hildalgo” slipped consider- 
ably, until at length she came to a stand on a gradient 
of 1 in 32, and a curve of 7 chains radius. This 


took place 12} minutes from the time of starting, | 


and the pressure gauge showing 110 1b. In 74 
minutes more she was blowing off at 140 Ib., and she 
then made a fresh start, stopping forone minute by 
ignal when near the collieries, and reaching the top 
of the bank in 28 minutes from the time of starting, 
lincluding stoppages, and showing 135 lb. steam, A 
few minutes later the train was dropped down th 
incline to the junction, both the Westinghouse and 
Chatelier brakes being used to retard the impetus 
of the moving load of nearly 400 tons. 
The train was then run back to the Yorkshire 


Engine Company's Works at Meadow-lane, where | 


two loaded wagons were detached, reducing the 
gross load to 365 tons, including the engine. With 
this reduced load the second run was commenced 
from the same starting point as pre viously, the en- 
gine pushing the train before it. A fair start was 
made with the gauge at 140 Ib., which had fallen to 
115 1b. when the train had reached the top of the 
grade of ] in 32 and entered upon that of 1 in 32, 
|a mile and a quarter up the incline. In 9} minutes 
from the time of starting the train had reached the 
top of the bank with 110 Ib. steam, after having 
made a very steady run at the rate of 14.2 miles per 
hour. ‘The only incident of note on the ascent was 
a slight slipping of the rear bogie when the engine 
entered upon the grade of | in 32. The train was 
|then dropped down the incline on to the main line, 
and was run thence back to the Yorkshire Engine 
| Works, having performed her allotted task in a 
manner as satisfactory as it was convincing to all 
| present. In fact, no better proof could have been 


heating surface of 1729 square feet, and a grate area| desired of the capability of the Fairlie system. 


of 29 square feet. 


The capacity of her water tanks| The engine was driven by Mr. J. 


Sharpe, of 
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the Manchester, Sheffield, and Lincolnshire Rail. 
way, and her capacity for work is best shown by 


jcomparing the results of the trials with the us il 
| practice on the Grange Colliery branch. ‘There 
the ordinary load for a six-wheeled coupled goods 


engine is 97 tons, the weight of the engine and 
tender being 48 ton It will thus be seen that 
the results attained by the * Hildalgo” are very 
successful, and are rendered all the more re- 
markable from the cireumstance that she had to 
push a long train up steep inclines and against ex- 
ceptionally sharp curves, the most trying conditions 
that could be imposed. ‘The experiments satisfac. 
torily prove the advantages which the system pos- 
sesses for working the present heavy mineral traffic 
on many main lines. The number of trains would 
be reduced by about one-half, the chances of acci- 
dents being diminished in the same proportion, 

On alighting from the train at the Meadow Hall! 
| station, the visitors proceeded to inspect the works 
| of the Yorkshire Engine Company, over which they 
| were conducted by Mr. Edward Sacré. There they 
found amongst other machinery in hand a number 
of Fairlie locomotives in various stages of progress 
| for foreign railways. 





THE ELECTIONS AND SOCIAL 
PROGRESS. 
Ir has been our good or evil fortune to have 
| } erused a large } roportion of the addresses of can li- 
dates for the next Parliament, and while EnGiney 
iInG has no politics, it 18 ce rtainly a portion of our 
duty to point out a great omission on either side of 
|the political parties ambitious of future power 
We have vainly sought for the slightest referen 
ito sanitary que stions, to gas or water supply, to 
railway, tram, and other locomotive questions, eac! 
and all of which embrace matters of social interest. 
| at least equal to the abolition of the income tax, or 
| the equalisation of local taxation. The total am: 
of capital involved in our railways alone is some- 
| thing approaching six hundred million pounds, and 
taking that amount with the capital expended in 
|gas and water supply, we under-estimate the total 
if we state it as at least equal to our National Debt, 
| which, on the 3lst of March, 1873, amounted to 
733,671,455/., with an annual charge of 26,897. 
rhe total of tratlic receipts of our railways al 
| 1871 was 47,107,558/., or something like two-thirds 
of our National Revenue. ‘The total charge for loca! 
taxation for the same year was only 37,751,100 
Practically, therefore, the actual social relat 
ships of life in the United Kingdom have been ign 
| by perhaps all who now aspire to form the legislat: 
a fact which speaks little for what is commonly 
lealled material progress. In the coming Parliam: 
| there will be necessarily a great number of ¢ 
| mittees, on whom we must depend for future a 
rangements in regard to gas, water, railway, : 
other matters; and it may become a question 
| much anxiety to those interested in such question 
| as to how far intellect and influence may be foun! 
sufficient for these exigencies. The experience of 
jour past Royal Commissions, of our present Li 
Government Board, aud its subdivisions of ur! 
and rural authorities, is by no means satisfactor 
|and, so far as we can judge from the list of can 
dates, whether for boroughs or counties, little h: ] 
exists for the future. ‘The battle of politics 
fought appears, to those who take a philosoph 
| view of the whole question, as little better tha 
boys’ play for pre-eminence, simply because 
vitality of real progress seems to be entirely bur 
in oblivion. This is the more remarkable when we 
remember that the head of one of the great politi 
parties of our day, declared, some years ago, tha 
his great object was to improve the sanitary « 
dition of the country, quoting, as part of the motto 
of his administration, the saying, sa/us populi, &c. 
If it be not too late we may urge on our readers 
a duty which is highly incumbent on them—that of 
asking all candidates for parliamentary honow! 
their intention in regard to the questions to wh 
we have referred. ‘laking the coal question 
we may observe that the ertra price paid in 15731 
that essential article far exceeded the whole of t 
revenue of the United Kingdom in the year. Con- 
sequent on this was an increase in the cost of al) 
our manufactured articles, Gas is another item, 
now literally of national interest, and in respect to 
our water supply, the condition of the major portion 
of England is a disgrace to civilisation. 
What can we expect from a House of Commons 
| clected on the principles, or rather want of principles 
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+, reference to such subjects? Few persons take 
the trouble to read ‘* Blue Books,” and a still leas 
1 er trouble themselves to hear the evidence 
fore Committees of the House. Agents, 
li _ and other professional men lay their heads 
together for the concoction of a scheme, and it re- 
ures but a small amount of ingenuity to carry a 
before a Committe, if certain prudential 
ns have been taken. Take for example of 
t value the Commissions on the railway and 
stious some forty years ago, when Stephen- 
Brindley, Telford, and others were examined. 

Yet now we, asa nation, must depend for the legal 
of progress in our most essential elements of 

: the judgment of men who are in 

ely capable of making a decent appearance 

Old Bailey trial as jurors. In arecent Seasion 
‘arliament, we had a most instructive specimen 
ation in regard to the Birmingham Sewage 
ind this egregious error is likely to be repeated. 
urs ago the railway interest was paramount 
Commons; it seems to have since dwindled 
a name without power, the same situation 





£ 


we, 


some 


s in regard to all questions relating to public 
Members formerly took a pride in pro- 
real welfare of their constituents, but all 
, s now swallowed up in party strife. ‘The 
" ctions that remain to be decided will, how- 
of remonstrance against this 
ness to social matters, and we hope to see 
it the opportunity will not be wasted, especially 
bers of our profession. 


the 


ifford a chance 


4 GOVERNMENT COMPENSATIONS TO 
: INVENTORS. 

In a letter “di ** Tron Cross,” which appeared 

r columns last week, the writer criticised our 

upon the conduct of the Prussian Govern- 
ignoring the mpensation of 
aiwell, the inventor of the self-adjusting 
ind adjustable bearing plate for breech- 
ns, although this system is practically 
adoy in Germany to the exclusion of all others. 
In this letter occur the following observations: ** One 
invention, however, which may reasonably be ad- 
ed as Mr. Broadwell’s property, is the spherical 

gas ring inserted in the rear of the gun itself, and it 
which has been acknowledged and called the 
ring in the Prussian service since the year 


Siprrit 


claims to c¢ 








liarly unfortunate in the selection of his precedent, 
for in 1866, the British Government paid to the re- 
presentatives of Mr. Snider no less a sum than 
16,0007, while we believe we may state with 
certainty that a further sum of 9000/. was paid on 
the same account last year. It may be interesting 
to our correspondent to know the manner in which 
the British Government does deal with those whose 
inventions it adopts, although be it understood, the 
actual claim of patent right is disallowed. If we 
turn to the official record of compensations paid to 
inventors, during the ten years ending June 1869, 
and referring to ordnance matters only, we find that 
twenty-eight inventors received indemnification. 
This decade, we may mention, does not include the 
sums paid to Sir William Armstrong and to Sir 
Joseph Whitworth. 

We find, among others, that Mr. Metford re- 
ceived 1000/. for his explosive bullet, that Colonel 
Baddeley was paid 1500/. for a new form of screw 
bands for rifles. Mr. Hale received 8000/. for im- 
provements in rockets, and Mr, Westley Richards 
23752. for breechloading carbines. In November, 
1866, the sum of 16,000/ was given to Mr. Snider, 
or his representatives (we believe Mr. Snider had 
died a few months before), and in 1867 there were 
£0002. granted to Mr. Lancester for rifling heavy 
guns and small arms. Later Major Palliser received 
15,0002. for chilled projectiles, Mr. Frazer 5000/. for 
improvements in gun construction, and a Mr, Clark- 
son 1000/. for a new material for cartridge casea. 
Finally, in 1869, Major Palliser, C.B., was paid a 
second indemnity of 7500/., th’s time for converting 
cast-iron guns, and in the same year Captain Mon- 
crieff received 1€,000/, for his method of mounting 
guns, in addition to a salary of 1]000/. a year, and a 
further payment of 5000/. when his services shall 
be no longer required. 

It must be remembered, too, that none of the in- 
ventions we have named have been of the vast im- 
portance to the British, that the Broadwell system 
is to the Prussian Government, whose advocate, 
‘* Tron Cross,” must find better reasons than he has 
yet advanced to justify the appropriation he acknow- 
ledges. 


THE PEEL PARK EXHIBITION. 

Tue first exhibition under the auspices of the 
Society for the Promotion of Scientitic Industry 
was opened at mid-day on Friday the 30th ult., but 
not, as had been expected, by Mr. I. Lowthian Bell 
in person, with the General 
Election having called him away. He had however 
sent in a written copy of his address, which was 
read by Mr. W. G. Larkin, the secretary to the 
Society, from a platform prepared for the inaugural 
ceremony at the end of the building 

After the reading of this address, which we pub- 
lish tn exte) on another page, was concluded, 
Mr. Mason, the Chairman of the Council, in a few 
words declared the Exhibition open, and the formal 
ceremony terminated. 

‘The attendance on the opening day, and also on 
the day following, was most encouraging, and the 
receipts from the higher priced admission charges 
usual on first days, viz., five shillings and half a 
crown respectively, were good, Monday began the 
popular one shilling entrance charge, and the number 
of visitors has been most satisfactory each day. 

In publishing thecatalogue of exhibits, the Council 
of the Society intimate that neither time nor suffi- 
cient funds were at their disposal to enable them to 
gather together illustrations of all the best and most 
recent discoveries bearing upon the economical use 
of fuel. ‘Their chief object has been to concentrate 


business connected 


the attention, both of producers and consumers, to | 
|the great question of economy, and through the | 


medium of the Society to bring together those who 
are concerned in the speedy solution of the problem. 
The Council, however, trust that what they have 
done may suggest what may in the future be ac- 


complished when its objects are more widely known, | 
The following | 


and its supporters more numerous. 


with safety economy may be realised from the use 
of high-pressure steam or superheated steam, and 
whereby loss from radiation and conduction is pre- 
vented. 

5. New or improved furnaces (using solid, liquid, 
or gaseous fuel), boilers and engines of all descrip- 
tions specially adapted for fuel. (6. 7.) 

8. Natural and artificial fuel of all kinds. 

9. Coal-cutting machines, peat manufacturing 
machines, 

10. Domestic and other fires, stoves, ranges, and 
apparatus of all kinds using coal, gas, or other fuel 
for cooking, and for warming rooms and buildings 
(clauses 6, 7, and 11 referring to carriage of fuel, 
condensation of waste chemical products, and appa- 
ratus for obtaining power from heat through other 
mediathan steam, though invited are not represented 
at this Exhibition.) 

The catalogue further states that the Board of 
Trade have granted the Society a certificate for the 
Protection of Unpatented Inventions under the 4th 
section of the Protection Act, 1870. 

Then follows a list of the exhibitors, 192 in 
number, and the exhibits themselves amounting to 
330. 

We purpose taking the classes in the order of the 
catalogue as far as possible, thongh for obvious 
reasons it has been quite impossible for the officer 
of the Society to group all the articles of each class 
together. In Class 1 there are some thirty exhi- 
bitors showing 45 different objects. ‘The first ma- 
chine is a mechanical stoker for intermittent firing, 
such as, if we mistake not, was known at least 30 
years ago as Stanley's arrangement. It consists of 
a hopper to hold the coal, two rollers below to 
crush it to a suitable size, and under these a hori- 
zontal fan with three blades set a few degrees out of 
the perpendicular; motion applied, turns the 
crushers, which deliver the broken coal soas to fall 
upon the revolving blades of the fan, which in turn 
deliver the fuel with considerable regularity upon 
the surface of the firegrate, together with a large 
supply of air. When enough coal has been spread 
on the fire a slide at the foot of the hopper can be 
used to stop the further delivery of coal, and the 
fan may be allowed to run alone as long as is con- 
sidered desirable for the effectual combustion of 
the fuel. Enough space is provided below the 
apparatus to allow of a fire-door through which 
the ordinary operation of cleaning the fire can be 
carried on. Next to simple hand firing, this example 
is perhaps well selected to be No. 1 in the list, as 
being a crude form of mechanism possibly very 
closely representing the first attempt made to break 
through the ordinary method of firing. Had people 
not been accustomed in every-day life to use fuel in 
an irregular way, as is done in almost every house 
to this day by hand shovels, more attention might 
have been given to this matter in the earlier days 
of steam production. Engines require a steady 
and regular supply of steam from the boiler, and 
therefore the boiler should be furnished with a 
steady supply both of water and heat. Conse- 
quently the water and the fuel should in their turn, 
strictly speaking, be supplied in a constant stream, 
and not intermittently. For the supply of the water 
in this way the injector has of late years very gene- 
rally superseded the pump, as being in many re- 
spects more convenient, Of these as contributiag 
to economy there will be more to say when we reach 
them in our survey. Keeping at — to the fire, 
the next mechanical apparatus to be noticed is No. 
108. a Jukes furnace, improved and manufactured 
by Mr. Whitworth, of Milnrow, near Rochdale. 
This is suited for fires that are external or below 
the outer shell of boilers, and is well fitted up for the 
plain egg-ended boilers so much used in the north- 
eastern districts of England. This form of grate 
is pretty well known. It consists mainly of an 
lendless web chain of short firebars constructed the 
| full width of the furnace, and carried by two large 
| octagonal drums, one at the furnace front, and the 
other below the bridge at the back. Upon the upper 
surface of this web, and at the furnace mouth, the 





protection of inventors is no excuse for an ap- | are the classes to which attention has been invited, | coal falls from a large hopper. Phe supply is regu- 


Whether Mr. Broadwell was entitled for it 
have any pecuniary remuneration from the 
Prussian Government is more than questionable, 
arrangement Was not patented in Prussia, 
| seeing the action of the British Government, in 
ase of the Snider rifle, when it point blank 
1 to pay for the patent right, though the 
3 t su juestionab y valid in Great Britain | 
4 a | 
y gy of our correspondent, “ Jron| 
( titles his opinion to the t careful con- 
1 accordingly we stated in a footnote 
tter, our intention to reply to it on all 
| week Mr. Broadwell's letter, however, 
¢ in another column, saves us the trouble 
a reply, except as regards the quotation made 
% We may pass over the corroboration of 
r t nt that the Broadwell ring is acknow- 
i by that name in the Prussian service, 
4 h, as we stated, Mr. Broadwell was officially 
at the time he submitted the in- 
it had been designed already six years be- 
f We come then to the reasons advanced by 
Iron Cross why Mr. Broadwell should receive no} 
on for the appropriation of his acknow- 
d property. Th reasons are two—first, 
Mr. Broadwell owned no patent in Prussia, and 
hat the British Government appropriated 
Snider system of rifle conversion without giving | 
pensation to the inventors. ‘To the first of | 
arguments we reply, that it was through no| 
z of the inventor that no patent for the | 
i iwell ring exists in Prussia. Applications were | 
ind refused. ‘That no legislation exists for | 
m Of such an inventor's clearly acknow- | 
ie lged property, With regard to the second point, 
iit wer true 


and which have been responded to, 


jlated by slides as may be required. 


The drums 


1. Appliances which may be adapted to existing | being set in motion, carry the fuel gradually for- 


that the British Government adopted | furnaces, &c., whereby an improved combustion of | ward, and according to the speed given to the bars, 


the Snider system without compensation, it would | the fuel is secured, and a direct diminution in the | and the quantity of the coal allowed to fall upon 


j 


1 guilty of a scandalous injustice; but we 
see how such an injustice would have war- 
the Pru 


ssian Government in the course it has 
! 
for an unjust precedent could never justify | 
# P J . 
a quent wrong, but rather the reverse. 


4is it happens, however, “‘ Iron Cross” was pecu- 











quantity required be effected. ; 

2. Appliances which may be adapted to existing 
steam boilers, &e., whereby the waste heat of the 
flue gases or of exhaust steam is utilised. 

3. and 4. Appliances which may be adapted to 
existing steam boilers, pipes, and engines, whereby 





ithem, so will the grate be either well covered, 


and consumption be nearly perfect, or if the 
supply be too great there will be a body of coal car- 
ried against the bridge (which is adjustable from 
the front by hand), and a choking of the furnace 
will occur ; or if too little coal be fed, then the evil 
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of bare firebars towards the bridge will be the re- 
walt. ‘ 
Suitable proportions and reasonable care in the 


use of am " a furnace. provide sufficient remedies 
against these di'liculties. The sides of the furnace 
are formed of strong cast-iron feed-water chambers, 
which take the place of the brickwork, often found 
too perishable in the use of the Jukes furnace ; 
the bridwe is also formed in the same manner, and 
the feed water made to flow through the whole. 
‘The entire apparatus is fitted upon wheels running 
upon rails provided for it, and is thus capable of 
being withdrawn from beneath the boiler at any 
time. In the example exhibited at Manchester the 
workmanship is good, as are also the proportions 
of the furnace. The area of grate surface is about 
31 square feet, and the weight is about § tons, 

Many of those who have employed Jukes’ grates 
speak well of the advantages secured by their 
use, both as smoke preventors and fuel econo- 
misers, For Lancashire boilers, with their two 
flues, or Cornish boilers, with one flue, this plan 
of furnace is, however, altogether unsuited, and 
we turn to Dillwyn Smith's mechanical stoker, 
shown on the other side of the building, which 
is applicable to any ordinary single or double- 
flue boiler. The one shown is for a Lancashire (or 
two-flued) boiler, and it consists of a large hopper 
for holding small coal (the smaller the coal the 
better) placed against the face of the boiler above 
the furnaces. At the bottom of this, and extending 
to right and left, is a hollow cylinder about 3 ft. 
long and § in. or 9 in, diameter, containing, on a 
horizontal spindle, two short right and left-hand feed 
screws, which pass the fuel to the apertures lead- 
ing down towards each furnace. Small horizontal 
fans on vertical axles, two to each furnace, occupy 
the small chambers below each of the openings lead- 
ing from the screw cylinder above, and these re- 
volving in opposite directions at a moderate speed, 
spread the coal over the grate in a similar way to 
the No. 1 exhibit; but they are driven continuously 
and by power through belting, and not intermit- 
tently by hand. Suitable preparations are made 
for varying the speed of the hon and regulating 
the supply of the coal from the hopper. Below 
the fan chambers there is room for ordinary fire- 
doors, which can be used in case of any disarrange- 
ment of the self-acting machinery. The economical 
result claimed is stated to be ten per cent. when 
using ordinary sized coal; but as slack coal is still 
better suited, the net gain in value is said to be 
nearly twenty per cent. Both these arrangements 
are well spoken of by those who have used them, 
and the statements may perhaps be considered as 
being not far from correct. 

Arrangements for mechanical firing, such as are 
here shown, if accurately set to work, should cer- 
tainly contribute to the well-being of the boiler, by 
maintaining a uniform temperature about the fur- 
nace ends. Smoke, too, should be an impossibility 
at all times of regular work, while the temperature 
of the stokehole (if in an enclosed place, as on 
board ship) must at any rate, by this second sys- 
tem, be materially reduced. ‘The cost for a two- 
flued boiler with the patent firebars, which are of 
the rocking kind, moved by lever from the front 
end, is stated to be 80/. per boiler. The driving 
power required is but small, 1}in. belts doing the 
work easily. The same arrangement is suited for 
marine boilers, and is so employed with success. 

The next arrangement we notice is an application 
of a self-acting fuel feed to a portable engine fire- 
box. A rectangular or rather three-sided opening 
in the firebox is made below the ordinary fire door, 
about 1Sin, wide and Qin. high, extending to the 
bottom of the box, forming indeed a simple notch 
18in. by 9in. cut out as it were from the face of 
the firebox at the lower part. A simple cast-iron 
hopper bolted on to the firebox casing, carries a 
cross spindle upon which is fixed a portion of a 
double-bladed right and left-hand screw of very 
coarse pitch. These blades are perforated and 
form what is called a ‘ spiral firebar.” ‘The ordinary 
firebars within the firebox, incline upwards from 
the bottom of the opening and ~ain the lower 
row of tubes. ‘The hopper being filled, and motion 
given very slowly by a small eccentric on the engine 
shaft acting on a large ratchet wheel on the “ spiral 
firebar” spindle, causes the fuel to be slowly but 
steadily forced upwards into the firebox. 

This apparatus is shown in action, and is doing its 
work very well indeed. A small hole in the fire- 
door permits the fire to be seen within. No experi- 


ments as to the result are being conducted at this 
Exhibition, but it appears that Mr. Bramwell, has 
made experiments with this identical apparatus 
as fitted on this engine, and in comparison with 
careful hand firing in the same engine, he states 
the result to have becn a saving of 8} per cent., due 
to the “spiral bar” screw apparatus. This is the 
first application of the kind that we have seen ap- 
plied to portable engines, and we think the sim- 
plicity of construction and effective working is likely 
to secure its extensive adoption. 

Another method of firing from below is shown by 
Mr. J. Edwards, who exhibits a model of Frisbie’s 
patent feeder and grate. The gear is a little com- 
plicated, but in the model, and without hot coal or 
ashes, it works smoothly enough. The grate is 
circular, and has through it a round hole in the 
centre, equal to about one-third its diameter. By 
the movement of a lever a circular chamber 


as the outer circle. The divisions are from 6 to 19 
completing the circle, and are the same for both - 
|the divisions are similar to those of the ordinary 
|slide rule, and decrease in a perfectly regular 
‘logarithmic order. In fact, the instrument is a cir- 
jcular slide rule. It possesses a great advantage 
over the ordinary straight slide rule, in consequence 
of its length (the actual length of the rule being 
26.7 in.); this advantage is further increased from 
the circular arrangement being endless, only one 
seale of 0 to 10 is required, whilst in the ordinary 
rule, one wants 0 to 10 and 10 to 100. 

The instrument, in fact, forms a slide rule of a 
very perfect character, and enables one to work 
out the 7 and most complicated arithmetical 
question. In calculations where the same factor hag 
to be used many times, the saving of time is simply 
enormous, Where in a multiplication sum the pro- 
duct is over four figures, and accuracy may be re- 





or cup, with a rising and falling bottom, equal in 
diameter to the hole in the centre of the grate, | 
and having a depth of about half its diameter, is | 
brought towards the front of the boiler from below, 
just so far as to enable the attendant to easily fill | 
it with a shovelful of coal. The same movement 
which causes this receiver to come forward slides a 
flat plate under the hole that has been left, and 
thus supports the fire in the box. The next move- 
ment of the lever returns the evp to its former 
position under the central hole, and up into it, the 


ay retiring again in due time, and, with a piston- |° 


ike action of the bottom of the cup, the fresh fuel 
is forced upwards into the fire, and the action may 
be repeated as desired. Asa piece of contrivance, 
the model shows ingenuity, but not having any de- 
finite information as to any actual use having been 
made of it, we can only form an opinion—and 
scarcely a favourable one—as to its mechanical 
perfection. The uniformity of combustion within 
the firebox, and a certain saving of coal, will doubt- 
less be attained if, in actual practice, it should 
really work well, but we fear the action of fire, and 
the wear and tear caused by it, will render its work- 
ing well a matter of some uncertainty. 

One other hopper furnace we notice is that of 
Messrs, Bolzano, Tedesco, and Co., of Schlan and 
Prague, Bohemia, No. 27. The hopper containing 
the coal is placed rather high up in front, and from 
it the coal falls, or rather slides, downwards upon 
the firebars, which incline away from it at an angle 
of some 30 deg. ‘The bars are made to work by a 
lever and cross shaft so as to clean the fire, loosen 
clinkers, and shake the fire down to the extreme 
end, and against the bridge. This fire is not at 
work in any way at this Exhibition, but its value 
where indifferent fuel is available has been well 
proved in Austria, where it is largely in use 
for burning ‘“‘ brown” coal. The theory seems 
very different from the last apparatus described, 
as the fresh fuel is at the highest part of the 
fire, and not below it. In this, however, it ranks 
somewhat in the same category as the Jukes 
furnaces, with the exception that coal may roll for- 
ward at times faster than is desired, or may not go 
forward as quickly as is wished, while in Jukes’ fur- 
nace it travels at the speed the attendant allows it. 


FULLER’S COMPUTING TELEGRAPH. 


Ir is singular to how small an extent general use 
is made of the various instruments which have, 
from time to time, been introduced for reducing the 
labour of numerical calculation. Some of these in- 
struments are, no doubt, costly, but this is far from 
being the ease with all. The “slide rule” is within 
the reach of every one, but how rarely do we come 
upon any person who uses it to a great extent, and 
yet the amount of fatiguing calculation a simple slide 
rule may save, is something wonderful. Such rules 
can be made, and can be procured of special manu- 
facture, which increases the range of their utility by 
enabling calculations to be made embracing several 
figures. Another useful contrivance is the “ com- 
puting telegraph” just reintroduced amongst us by 
Mr. John E. Fuller, of Boston, who first produced 
it some thirty years ago, and who since that time 
has been continually improving it, so that at the 
present moment it is a most complete instrument. 

It consists of a square board made of old tarred 
rope, amaterial which is not given to expansion or 
warping, upon this is pasted an engraved card, 
which bas a uated circle of the diameter of 
8,in. Within this circle there is an inner circle, 





quired, it is only necessary to make a mental caleu- 
lation as to the tens and units, the computor will 
furnish the leading figures; for instance, 565 x 179 = 
101,135, the slide rule at once shows the 1011, and 
a small mental calculation gives 35 as the final 
figure. For engineers of whatever kind, such a 
calculating machine is invaluable, and no engineer's 
office, electrician’s testing room, or manufacturer's 
counting-house should be without it. 








BRIGHTON AND HOVE GAS WORKS. 
At the meeting of the Institution of Civil Engineers, held 
on the 3rd inst., Mr. Thomas E. rrison, President, in 
the chair, a Paper was read, being a “ Description of the 
Brighton and Hove General Gas Company's Works, 
— Sussex,” by Mr. John Bireh Paddon, Mem. Inst. 


The site of these works was the widest, most level, and 
highest of a tract of shingle lying between the sea and 
the canal forming the eastern entrance to Shoreham Harbour. 
This shingle was formerly arrested in its eastward movement 
by the entrance works to the harbour; but since the con- 
struction of the present westerly entrance, it had been greatly 
wasted by the sea. Between 1865 and 1870, in front of the 
site of the gas works, the high-water mark at ordinary spring 
tides advanced landwards 100 ft.; and at high tides, during 
strong gales of wind, the waves broke over the greater 
portion of the land referred to. To obtain a deposit of shingle 
along the sea front as a protection, and to prevent the 
lighter portions of the waves passing over the bank, two 
groynes\were constructed, one, in accordance with local 
custom, being at a right angle to the shore. With groynes 
so built there was an invariable scour and waste on the lee 
side, so that a repetition of such groynes along the coast to be 
protected became a necessity. he second groyne was 
designed to prevent this destructive action, and was pro- 
jected towards the east at an angle of 45 deg. to the shore. 

result had been satisfactory, for soon after its completion 
a large bank of shingle accumulated on the east side, where 
it since remained. A breastwork had also been con- 
structed of creosoted Swedish timber; and although several 
times exposed to the coincidence of a high tide and a strong 
gale of wind, it had proved a suitable and efficient protection. 
At a depth of 14 ft. the ends of the piles entered a stratum 
of sand and gravel of great density and holding power. A 
supply of water had been obtaimed by sinking an iron 
cylinder to a depth of 50 ft. below the ground line. The 
water from the chalk at this point held in solution 500 grains 
per gallon of salts (sea water containing 2700 grains per 
gallon), and was available for most of the purposes of the 
works, except for drinking. The water tanks over the pump- 
room furnished storage for 20,000 gallons of water—a 
quantity sufficient for ordi operations to an extent re- 
presented by the consumption of 100 tonsof coal. Excellent 
material for concrete was found in the excavations, and the 
foundations of the walls were extended so as to make the 
proportion of the weight of the superstructure to the bear- 
ing surface of 15 ewt. per square foot. The concrete bed 
under the retort benches was 7 ft. 6 in thick. 

The retort house was 284 ft. 6 in. long and 80 ft. wide, 
inside measurement. The chimneys were constructed with 
the lower parts of brick and the upper parts of wrought iron, 
and were sufficiently light to be placed on the benches, so 
that no floor space was occupied. They were 71 ft. 6 in. 
high, 3 ft. square at the bottom, and 3 ft. in diameter at the 
top, the leas. sectional area giving 1 square inch for each 
lineal foot of retort, a proportion which had been satisfactory. 
In consequence of the exposure of the roof to storms of 
great violence, and to rapid corrosion from the proximity 
of the sea, it was considered desirable that it should be of 
great strength, and that its parts should be few and acces- 
sible. yey the roof was designed to sustain a 
weight equal to 60 lb. per square foot of external surface, or 
72 lb. per square foot of plan covered. With that weight no 
piece of metal was subjected to a tensile strain ¢ ing 5 
tons per square inch of section, and the strains on the parts in 
compression varied from 2 tons to 4 tons per square inch of 
section. The roof consisted of ten Warren trusses of 84 ft. 





which revolves, and is graduated in the same manner 
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ihe | of channel-shaped section, and Duchess slates 
— feaened thereto with screwed clips, two to each slate. 
Four wrought-iron rudimentary shafts, 10 ft. in diameter, 
enclosing the tops of the chimneys, allowed the smoke to 
escape; there was also a protected opening, 54 ft. wide, along 
the ridge for ite entire length, for the same ur pose. 
roof was constructed y Messrs. Newton and Chambers, of 
the Thorneliffe Iron Works, and its cost, ready for slating, 
was Si. 160. per square of 100ft. There were twenty-four 
benches of these retorts. Each bench had eight long retorts, 
and there being two mouth-pieces to a retort, made three 
hundred and eighty-four mouth-pieces in all. These retorts 
were cylinders 16 in. in diameter and 20 ft. long; and each 
would carbonise 1 ton of coal per day. Allowing one-sixth 
the number for reserve, the remainder would produce 
1,500,000 cubie feet of gas every twenty-four hours, or 300 
millions per annum. @ ascension pipes were 6 in. in dia- 
meter at the bottom, and Sin. at the top. The hydraulic 
mains, two to each block of six benches, were of larger section 
than usual, and were fastened with separate outlets to the 
collecting main. The buckstaves were of rolled iron, with 
tie-rods fixed elear of the brickwork. The gas, as it was 
produced, passed with the tar and liquor from the collecting 
ipes of the hydraulic mains, at either end of the retort 
. juse, into 12-in. mains carried along the inside, and uniting 
in the middle of the south wall of the retort house, from 
which point they issued by a 16-in. main to the condensers. 


At the end of the horizontal condensers the tar and liquor 
were deposited in a tank, whence they were led to the tar 
tanks under the coal stores. From oo the gas passed 
successively through the vertical condensers, exhausters, 


scrubbers, purifiers, station meters, and driving exhausters, 
in the main leading to the gas holders at Hove. The mains 
and connexions were 16 in. in diameter throughout. 

The engine house contained four exhausters, each ex- 


hauster being driven directly by an independent engine. s' 


Two of these exhausters were for the purpose of removi 
the gas from the hydraulic mains and driving it through the 
scrubbers and purifiers. A self-acting by-pass was carried 
from the inlet of the exhausters to the inlet of the purifiers, 
and each exhauster was connected with a governor, which 
also acted as a by-pass. Only one of these exhausters was 
in use at a time, the other being in reserve. The remaining 
exhausters were also used one at a time, and were for the 
sole duty of receiving the gas at the outlet of the station 
meter, and of delivering it into the mains leading to the gas- 
holders at Hove, so that the works were relieved from all 
pressure from the weight of gasholders and resistance of the 
intervening mains. An hydraulic by-pass made to resist 
back pressure was placed between the meter and the main, 
and each exhauster being connected with « governor, a 
slight uniform pressure was maintained at the outlet of the 
meter. 

The scrubbers used at these works were the first of the | 
kind erected. They consisted of a series of perforated discs 
or screens, which revolved slowly, in a tank half filled with 
liquor, so that the gas might pass through the portions of 
the screens above water. The gas was in this way divided 
into a series of small streams, each stream being broupht 
equally ioto repeated contact with a thoroughly wetted 
surface, The screens being fitted at the edge with an elastic 
fringe made by preference of bass, there was but little fric- 
tion against the circular portion of the tank, and as no advan- 
tage was gained by a speed of more than 50 revolutions per 
hour, the power to keep the screens in motion was very 
small. 

There was a slight difference in the heights of the bases of 
the scrubbers, the first being the lowest and the third the 
highest. In working, the gas passed through each scrubber | 
from the lowest to the highest of the set. Water entered the | 
highest scrubber and ran through the middle and lower | 
scrubbers to the liquor tanks, the desired strength of the | 
liquor being obtained by ee the volume of water | 
admitted to the highest serubber. The scrubbers removed | 
95 per cent. of the ammonia, 50 per cent. of the sulphuretted | 
hydrogen, and from 30 to 50 per cent. of the carbonic acid 
existing in the crude gas. They offered no perceptible re- 
sistance to the flow of gas, and were free from the disadvan- 
tages of the vertical scrubbers in ordioary use. There were 
seven purifiers in a line with each other; each purifier was 
36 ft. long, 18 ft. wide, and 5 ft. deep, with water lutes 2 ft. 
Sin. deep. The covers were lifted at four points, two on 
each side, by a travelling lift passing on rails through the 
entire length of the shed. In consequence of the large sur- 
face of the covers, and the onmdouah bawey pressure to which 
they were subjected, each cover was held down by four lewis 
fastenings, instead of by the usual bars and clips. As the 
purifiers were near high-water mark, they were placed on 
pile foundations 3 ft. e the surface of the and 
when the pipes and connexions had been laid the 
piles, the ory under the purifiers were filled up. Tram- 
ways were laid on each side of the line of purifiers, and the 
purifying material was brought and removed from the oxide 
and lime sheds at either end in wagons. The shed covering 
the purifiers was of light construction, and was closed on the 
side next the sea and open on the other side, The revivify- 
ing sheds at either end were each 100 ft. long and 50 f wide, 
and were fitted with framed movable louvres. The first three 
purifiers were for lime, the next three for oxide of iron, and 
the last was also for oxide of iron, to be used as a check puri- 
fier. The collective internal capacity of the purifiers amounted 
to 22,600 cubie feet. The station meter, one of the largest 
yet made, was erected by Messrs. Parkinson and Son, to pass 
100,000 cubie feet of per hour, and was placed next to 
the engine-house. ders were all at Hove, and 
their tanks were about 34 ft. above the level of the works at 
Portslade. 

_ The entire cost of the works was about 72,000/. ; and when 
the proposed second retort house and coal store were erected 
upon the site allotted for them, the total expenditure would 
amount to 100,000/. The works would then be capable of 
producing 600 million cubic feet of gas per annum at a cost 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiessrover, Wednesday. 
The Cleveland Iron Market.—Yesterday there was an 
Change at Middles but the 
market was simply a political gathering. People di i 
but talk about elections, and no business was t 
Mr. Bolekow, one of the founders of the Cleveland iron trade, 
and the re-elected Liberal member for Middlesbrough, 
wry, and was congratulated upon his triamph. 


avi 
[ 


also present. General satisfaction was expressed 
election of Mr. Joseph Dodds, of Stockton, who 
interested in the Cleveland iron trade. The market was 
decidedly weaker. The pig iron makers adhere to the 
quotation 87s. 6d. per ton for No. 3, but they cannot 
than 83s. per ton for that quality. The Cleveland 
masters’ i returns for 


numerous, and, on the whole, the 

iron trade are better. Within the week 
good orders have been placed with Cleveland 

should there be reduction in the price of pig iron, 
manufacturers will be able to secure several rail 
which are in the market, and which agents are keepi 
in the hope of prices being easier. There is a demand 
for ship plates at 13. per ton. Puddied bars are 71. 
to 71. 12s. 6d., but are made at 2s, 6d. per ton 
this figure. 


Shipbuilding and Engineering.—The shipbuilding 
ineerin, are in a satisfactory state. On 
r. W. Harkess launched from his shi 


. . 


Instant 


for Messrs. Jones Brothers, Newport. 
horse power, ate by Mr. George Clarke, of 


The Coal Trade.—There is no alteration in the coal and 
coke trades. Prices are a little easier, and, as stocks are 
increasing, a further decline is expected. 

The Consett Iron Company.—At a meeting of the directors 
of this perous company, held at Newcastle-on-Tyne, a 
dividend of 21. per share, free of income tax, has been de- 
clared to all shareholders on the books on the 10th inst. Like 
Mesers. Bolekow, Vaughan, and Co., the Consett Iron Com- 

fe owners of collieries and blast fur- 
naces, as well as finished iron works. 


The Lack of Railway Accommodation at Middlesbrough.— 
It is stated that the large stocks at some of the makers’ 
works are nearly all sold, and cannot be delivered for want of 
trucks to carry the iron away. It is hoped that the directors 
of the North-Eastern’Railway Company will soon be able to 
visit the Cleveland district, and if possible remove all ground 
for complaints about lack of railway accom i 


The engines, 
Sunderland. 


modation. 








NOTES FROM SOUTH YORKSHIRE. 

'  Suerrrecp, Wednesday. 
Another Fall in the Price of Fuel.—It would appear that 

the price of coal is rapidly and suddenly falling to i 
It will be recollected that a fall of 
2s. to 3s. was declared at the beginning of January, Oa the 
first instant a further and greater reduction took p One 
of the principal coalowning firms in this locality issued a 
circular on yy 30, dropping best picked coal 4s. per ton, 
best Silkstone 2s. 6d., coke breeze 2s., and hard washed melt- 
ing coke 2s. The last is now quoted 26s., but the Coke As- 
sociation of Yorkshire, Durham, and Derbyshire officially 
quotes 30s. Most of ‘the other principal colliery proprietors 
have also lowered their quotations for all descriptions of coal, 
the reduction varying from 2s. to 4s. perton. The fall will 
probably give some slight impetus to the iron and steel trades. 
Strike of Miners at Clay Cross.—About 2000 of the 
miners employed at this company’s pits at Morton, Stone- 


broom, Pilsley, and Clay Cross struck work on Thursday | Co 


last, and are yet out, although their action is not fully en- 
dorsed by the South Yorkshire Miners’ Association. 

The Fire at Tinsley Park Number Four Pit.—This fire, 
which was mentio in these columns a fortnight since, 
has at last been cut out and extinguished. The work was 
dangerous, and three of the 250 men employed narrowly 
escaped being suffocated, owing to the sulphur emitted by the 
fire. The damage is estimated at about 20000. 

New Railway Station at Rotherham.—The new station of 
the Manchester, Sheffield, and Lincolnshire Railway at 
Kotherham was opened for passenger traffic on the firet 
instant. It is constructed of stone, and is plainly but com- 
modiousl rn a There are all the offices, waiting-rooms, 
&e., mers. Ne to be found at good railway stations. plat- 
form, although somewhat narrow, is 500 ft. in length, and is 
covered by a glass roof supported by iron pillars. A lar, 
goods yard, with numerous sidings, is also being laid out by 
this company at Rc 

North ,Central Wagon Company.—The directors of this 


company state, in their annual report, that there is brisk de- | Henry 
mand for wagons, which will probably continue, owing to the | ¥ 


large number of new collieries which are being opened out. 
The wagon stock has been increased during the year by 320 
although there are 660 written off on the Deprecia- 
tion Fund account. The balance ek gone will allow a bonus 
of 4 per cent. in addition to the usual dividend of 10 per cent., 
free of income tax. 
Sheffield Banking Company.—The profits of the Sheffield 
pane Com vie the pat year are 58,3061, out of which 
a dividend of 17 per cent. is declared. 





of 1662, per million on the capital so expended, 


Stocksbridge and Deepear Railway Scheme.—The Stand- 








NOTES FROM THE SOUTH-WEST. 


A Welsh Railway Dispute-—In the Rolls Court on 
» the Neath Brecon Railway Company a 
an ex parte injunction to restrain the Vale 
Company from running their trains and ype = 
under an t en into 
be ager agreement entered 

The Forest of Dean.—The depression in the coal trade 
the Forest of Dean has rather increased than otherwise; 
some of the pits are only working short time, but nevertheless 
stocks are accumulating. There is little change in ths iron 


i 


‘ewport.—There is little improvement to report 
in the demand for manufactured cn The tin plate also 
exhibits little change. The demand tee steams etek vensaian 
tolerably good. 

Bristol and South Wales Railway Wagon C 
(Limited).—The directors, in presenting their 26th fall. 
re and statement of accounts, announce that the 
the half-year shows a disposable balance of 73441. 
carrying 4912. to the depreciation fund, being 5 per 
cent. per annum on the cost on hire during the 
half-year. Out Balunde the directors that 
the sum of 600/. should be carried to the contingent fund ac- 
count, and that a dividend should be declared at the rate of 
ed pay wp sed snoum, leaving a balance of 8561. to be car- 
ied to the current half-year. directors 


on the continued 


Trade at Merthyr Tydvil.—The iron and coal trades have 
been pretty well supported in the Merthyr district. Election 
excitement has temporarily reduced the output of coal. 

Swansea Tramways.—A meeting of the promoters of the 
Swansea Tramways and Street Improvements, convened by 
the mayor, who i was held in the Guildhall, Swansea, 
on Thursday There was a large attendance of 
burgesses and traders interested in the line of route hb 
which the tram cars will pass. A resolution in favour of t 
project was adopted. 





Tar Iystirvrion or Crvi Exorxegrs.—At the meeting 
of this Society, on Tuesday, February 3rd, 1874, Mr. Thomas 
E. page te eee g elie Mg ay Baap tem liner on 
were balloted for, and to be duly i i 
five members, viz.: Messrs. John Charies Bailey, — 
of the Toronto and Nipissing Railway, Canaders 
Hailway; Willem Foulis; Engineer of the Glasgow Corpo- 

way; jam w - 
ration Gas Works; Alexander Moncrieff, F.R.5., Wotorbo. 
place; and Murdoch Paterson, Engineer of the Sutherland 
and Caithness Railway. Thirty-six gentlemen were elected 
i i Messrs, Honry Barrett’ Manager of the North 
pany; Henry Perey Boulnois, Stud. 

Inst. C.E., Surveyor to the City of Exeter; Edward Brails- 
ford Bright, Westminster; M Bromley, M.A., Stad. Inst. 


C.K., Assistant Engineer, Great Eastern Railway; William 
Armitage Brown, Assistant ny London, Chatham 
and Dover Railway; George yter Chubb, St. Paul's 


Churehyard ; William Conyers, ceeened of 
the Bluff Harbour and Inwercargill Railway, New Zealand; 
William Cooper, Hull; Charles Hull; Arthur Leslie 

usins, , Dublin; Major William Crossman, R.E., 
Office of the «General of Fortifications; Messrs. 
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WHEEL-CUTTING 





MACHINE. 


CONSTRUCTED BY THE CHEMNITZER WERKZEUGMASCHINEN-FABRIK (FORMERLY J. ZIMMERMANN), CHEMNITZ. 
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We illustrate, above, a machire for cutting spur and | 






bevel wheels constructed by the Chemnitzer Werkzeug- 
maschinen-fabrik (formerly J. Zimmermann) of Chem- 
nitz, and shown at the late Vienna Exhibition. The general 
arrangement of the machine will be at once seen from the 
engraving, and it will therefore be unnecessary that we 
should enter into any detailed description of it. 


BREECHLOADING ORDNANCE. 
To tue Epiror oF Exoineerisea. 

Sin,— Your issue of the 80th ultimo contains a letter 
signed “Iron Cross,” wherein the writer criticises the 
leading article upen “Breechloading Ordnance” in your 
issue of the 25rd ult. The nationality of “ Iron Cross”’ is evi- 
dent from the spirit in which the letter is written. In no 
other country in the world is so much merit claimed for 
themselves and so little accorded to others as in Prussia 
That they are first-rate fighters cannot be justly denied, but 
that they are also unscrupulous appropriators of foreign 
inventions is equally true. 

I am glad to see that “Iron Cross” does not attempt to 
uphold the so-called Prussian Patent Laws, which are an 
utter sham and a delusion. That they may soon be reformed 
is most devoutly to be wished, not only by those who have 
@ personal and a pecuniary interest involved, but even more 
so, | should think, by Prussians who have a due regard for 
fair dealing, and wish to see their country oecupying ia 
this, as she certainly does in all other respects, a stainless 
repute, and a position on a level at least with the most 
exalted nations. 

“ Iron Cross” is altogether wrong when he assumes that I 
claim to have invented the breech-closing wedge of the 
ordinary form such as was long ago employed by Generr! 
Cavalli; in none of my several patents do | make any such 
claim ; but confine myself to cleimia the method which I 
employ for operating the breech-block by means of a short 

rtially threaded screw, precisely like that which has since 
—_ employed by Mr. Krupp in all his guns of light calibre, 
as also, in a modified form, m all those of heavy calibre. 

“ Iron Cross” is also quite mistaken when he presumes 
that I unqualifiedly claim as my invention the use of an ex- 
panding metallic ring as an artillery gas check, but I do 
claim an expanding metallic ring of peculiar and novel form 
as an artillery gas check, and when he admits the spherical 
ring to be mine he concedes essentially all Lask. The adjust- 
able bearing plate, however, is also my invention, forming as 
it does an essential and indeed, I may say also, an indispens- 
able feature of the gas-proof principle of my imvention. To 
the happy combination of the se/f-adjusting gas ring and the 
adjustable bearing plate, may be attributed the wonderful 
success which this simple device has attained, and which has 
commanded for it, as you justly remark, such general ~y A 
tion, to the exclusion of almost all other devices having t 
same object in view. 

All devices which depend upon the expansive force of the 


ignited charge to render it gas-tight must inevitably fail, for | 
he reason that no metallic or other biud of gas rng, how- | 


ever sensitive it may be made, can possibly act as quickly | 


as the gas itself, hence the successful device must necessarily 
be one which, like mine, forms a perfectly gas-tight joint 
by tie simple act of closing the breech mechanism and 
independently of the expansive force of the gas when the 
piece is fired ; therefore to cite [the fact that a metallic ex- 
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anding cup, sot ring, had previously been employed in the 
V harendorff guns, bas nothing whatever to do with the ques- 
tion under consideration ; besides which the said expanding 
cup was notoriously inefficient. 

As to the assertion that the gas ring and adjustable bearing 
late used by the Prussian Government in the face of the 
‘reiner double wedge being precisely like those patented by 

me in 1865, such is far from being the fact, as will be readily 
seen by those who will take the trouble to examine the two 
devices; the form and application of the two being radically 
different ; this is conclusively demonstrated by the fact that 
the former one is essentially bad, while the latter one is 
essentially good ; a wider difference could, therefore, not easily 
be conceived. 

As to priority of invention in the cylindro-prismatic form 
of breech-bloeck, I am, of course, obliged to yield all claims, 
since “ Iron Cross’ states it to be about 400 years old, but 
I do claim priority to Mr. Krupp, and can prove it, notwith- 
standing his having taken numerous patents for it as his 
invention. The United States patent oe require that the 
applicant for a patent shall take a solemn oath that he 
believes himself to be the first only and true inventor; and 
it is a curious fact that Mr. Krupp has asked for no such 
patent in the United States. 

The reasons assigned by “ Iron Cross” for asserting that 
it is more than doubtful whether Mr. Broadwell has any 
title to claim compensation from the Prussian Government 
for the right to use that which both he and the Government 
admit to be his invention, and, therefore, his property, are 
very characteristic and peculiar—peculiarly unjust, as also 
peculiarly illogical. The first reason assigned is, that I have 
no patent in Prussia; a patent was applied for twice and 
twice refused—in fact, the letter.of the Prussian law for- 
bids a patent being granted to a foreigner. Certainly, there- 
fore, the fact that I have no Prussian patent cannot be justly 
alleged as a reason for refusing compensation. The second 
reason given is the allegation that the British Government 
refused to pay for the use of the Snider rifle, which is noto- 
riously untrue. 

So much for the only two reasons assigned by “ Iron 
Cross” in justification of the conduct of his Government in 
thus unworthily exerting its stupendous power for compara- 
tively so insignificant an object as appropriating, without 
compensation, the property of a foreign inventor. The only 
logical defence of such acts is that might makes right. 

“Iron Cross” closes his letter evidently under the delusion 
that he has utterly demolished the claim which you justly 
made for me of being the originator, in its most essential 
features at least, of the system of breechloading ordnance 
adopted by most of the leading powers of Europe; but no 
one who is at all acquainted with the subject, and had the 
opportunity, as you have had, of studying the exhibits of 
breechloading ordnance at Vienna, can possibly entertain a 
doubt of its literal truth. 

I remain, Sir, your obedient servant, 
L. W. BROADWELL. 

Langham Hotel, London, February. 


Caucurra Tramwars.—lIt is understood that a concession 
for contracting and working tramways in Calcutta has been 
granted by the Lieutenant-Governor to Mr. Macallister. 
Mr. Macallister has had considerable experience in the 
management of large tramways in America. 











THE WHITWORTH SCHOLARSHIPS, 
To rus Eprror or Excinergina. 

S1n,—I am pleased to see in this week’s issue of your 
valuable journal a letter from “ A Future Competitor,” com- 
menting on the recent alterations in the regulations of the 
above Scholarships. He appears to have fully weighed the 
advantages and disadvantages of the present system as com- 
pared with the original one, and arrived at the conclusion 
(as every intending competitor must do) that the limitation 
of age is undoubtedly a great mistake, and one that ought 
to be immediately rectified. 

The alteration of age cannot be said to be just to those 
competitors who are unfortunately above the present limit- 
ing age of twenty-two. No intimation whatever had been 
given of the intended change, except just six weeks before 
the last May examinations, notice was given that, that was 
the last charce for all above twenty-two years of age. The 
change. even if it be admitted for a moment to be necessary, 
ought, ia justice to old students, certainly not to have been 
done so suddenly. As four years have been taken off the 
age. four years’ notice ought to have been given before the 
new regulations came into force, and even if it was found 
necessary to make the alterations immediately, the interests 
of previous competitors certainly ought not to have been 
disregarded. I believe in most cther competitions, when any 
new regulation comes into force, all who have compe’ 
before are exempted from that regulation, and it only applies 
to fresh competitors. This certainly ought to be the case 
in the Whitworth Scholarships ; old competitors ought to be 
permitted to compete till the age of twenty-six, then less 
dissatisfaction would have arisen, than necessarily now 
existe. These sudden alterations cannot do more than make 
candidates lose confidence in the whole scheme; they never 
know when they are safe, for a new alteration may debar 
them from taking any further part in the competition, and 
many deserving students who have worked for years must, 
as at present, be entirely cut out through such alterations. 

One portion of the new regulation has been modified in 
consequence of the shortness of the notice given, why 0 
then let the other and most important part of it be modified 
also, ana in a way equally as satisfactory? As this new 
regulation has not yet come into working order, its post- 
ponement would not be detrimental to present competitors, 
but would be very beneficial to those who have been # 
suddenly cut out of the competition. This is a question of 
great magnitude, and one which requires the careful con- 
sideration of those in whose power it is to make new regu- 
lations. : 

The insertion of this letter in your valuable paper will 
oblige. 


Feb. 2, 1874. 


I am, Sir, F 
A Competitor Fox 1874. 








Tue Puitapetenta axp Reaprine RarrRoap.—In the 
year ending November 30, 1873, the Philadelphia and Read- 
ing Railroad Company made 18,948 tons of rails at i# 
roiling mill as compared with 20,043 tons in 1871-2, 19,113 
tons in 1870-1, 17,557 tons in 1869-70, 17,657 tons in 1968-9, 
and 8971 tons in 1867-8. The iron rails laid down upon the 
company’s lines have worn well; nevertheless, the er a 
has successfully continued its policy of laying steel rails st 
all exposed points. 
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Tue common tap for screw-cutting purposes has so long 


held its own as one of the standard tools of the workshop, 
and has on the whole performed its work so well, that any 
radical improvement in its construction has probably been 
unlooked for. Yet every practical mechanic cannot but at 
some time or other have wished that this really indispens- 
able tool had done the work assigned to it more satis- 
factorily. Mr. John McFethries (late of the Nicolai Rail- 
way), director of the Kovroff Works of the Moscow and 
Nijni Novgorod Railway, Russia, baving felt the want of 
an improved tap, has designed the tool we illustrate on the 
present page. Reference to the engraving will readily ex- 
plain the arrangement. It will be seen that the main body 
tap C remains much the same as in the old standard, minus 
the thread, but that it is pierced through its centre with a 
round hole, tapped for a part of its depth ; and that into this 
hole is screwed a pointed spindle E. At the lower end of 
the tap it will be observed are four screw-cutting dies, / /, 
Jf, fitting into a corresponding number of slots radiating 
from the centre of the tool. These dies have knife edges 
on the inside, their upper corners being chamfered for the 
reception of the point of the adjustable screw or spindle 
referred to. 

In the engraving the dies are shown to have been forced 
out by the adjustable screw to their largest working dia- 
meter. To draw them back it is necessary to elevate the 
screw E, and gently tap back the dies until they are flush 
with the turned part of the tap. In this position they close 
the central hole, leaving only a small pointed indenture 
at the top formed by the chamfered corners already men- 
tioned, The dies it will be seen are concave on their cutting 


faces. By setting the check nuts, G G, Figs. 1 and 2, on the | 


spindle E, a large number of holes can be tapped to the same 
suze. A graduated scale can also, if desired, be added for 

facilitating the adjustment, as shown in Fig. 6. 

The advantages claimed for the universal die tap are the 
ease and rapidity with which it performs its work owing to 
the ample clearance given and the keen cutting edges of the 
dies. The dies being adjustable, the diameter of the screwed 
hole can be regulated to the one-hundredth part of an inch, 
and even less, Further, only one tap is necessary to cut a 
full thread, as compared with two and sometimes three used 
in the ordinary way. Again, the dies, being removable, 
can be easily re.sharpened, or they may be replaced by 
others of a different thread. 

_ This tap has been found to be specially useful in the cut- 
ting of threads in steel tyres of locomotive and carriage 
wheels (where the tapped bolt fastening is used), also for 
tapping gas pipes, and in renovating stripped or worn threads. 

set of six universal die taps supplied with the necessary 
number of dies can be made to cut all sizes of internal 
threads from j in. to 3 in. diameter. It should be remarked, 
however, that the larger sizes of these taps give the most 
Profitable results. We may add that the above tap is being 
tatroduced in this country by Mr. Lewis Olrick, 27, Leaden- 

hall-street, E C, 























INSTITUTION OF MECHANICAL 
ENGINEERS. 
Tua twenty-seventh anniversary meeting of the members 
was held on Thursday, the 20th January, in the lecture 
theatre of the Midland Institute, Birmingham ; C. William 


Siemens, Esq., D.C.L., F.R.8., President, in the chair. 

The minutes of the previous meeting having been read, the 
annual report of the Council was then presented, which 
showed the satisfactory progress of the Institution during 
the past year, special reference being made to the meetin 
held in Cornwall last summer, and the spring meeting he! 
in London. The election of officers for the ensuing year then 
poet gw. Frederick Joseph Bramwell, Esq., F.R.S., bein 
e President of the Institution; the election of 
new members was alsoannounced. A resolution was passed, 
empowering the Council to arrange for holding other meet- 
ings of the lastisation in London, in addition to the spring 
meetings. 

A paper was then read “On Hydraulic Machinery for 
Steering, Reversing, and Discharging Cargo, &., in Steam- 
ships,” by Mr. Andrew Betts Brown, of Edinburgh, the 
object of which is to obviate the difficulties and objections 
attending the use of steam power for these purposes, in 
consequence of the liability to constant leakage and con- 
densation in the pipes conveying the steam to engines on 
deck or in distant parts of the ship. The steam engine 
supplying the motive power is therefore confined to the 
main engine room, and is employed to pump water into an 
accumulator for working the various hydraulic machines. 

e lator iste of a large steam cylinder, which 
serves in place of the dead weight in an ordinary accumu- 
lator; the piston rod forms the ram of a small hydraulic 
cylinder, into which a pair of pumping engines force the 
water against the ure of the full boiler steam acting 
upon the area of the large steam piston. When the piston 
is forced to the end of its stroke, it closes the orifice of the 
pipe suppl ring steam to the pumping engines, which 
accordingly stop, but start again as soon as any water is 
drawn off from the hydraulic eylinder; and this is thereby 
kept constantly charged under full pressure by self-acting 





means. 
The hydraulic reversing gear employed for reversing the 
main engines, which is now in use in ferry boats at Liver- 
pool and in a ship of 3000 tons, has two hydraulic cylinders 
acting in opposite directions, the rams of which are connected 
to the weigh-shaft lever of the engines, and water 
from the accumulator is admitted to either cylinder by an 
ordinary slide valve moved by a hand lever; the valve rod, 
however, is not attached direct to the hand lever, but to ao 
intermediate lever, one end of which is nage | the hand 
lever, while the other end is connected by a to astud 
fixed on the weigh shaft. When the hand lever is moved in 
either direction, it opens the slide valve to admit the water 
pressure into the corresponding cylinder, and the ram then 
pushes the weigh-shaft lever over, and holds it fast in the 
new position; the valve is ly shut again by the same 
motion, and is closed entirely as soon as the — 





lever has reached the position 
hand lever. In anoth t for reversing by means 
of a steam cylinder, instead of by hydraulic pressure, a similar 


plan of self-closing valve gear is employed, and the move- 





arrangement being thus similar to that in the 

Tivee iit be an th ering in ‘ier for’ or la 
ireetly benea tiller, for t indi- 

cating the position of the rudder, which follows at once any 

movement of the steering tiller. With this hydraulic 

the steering is effected with ease by one man alone; 

and by means of a pair of relief valves in the valve box, 


openi the accumulator pressure, the is 
alowed to yield temporarily in either direction to any ex- 
cessive force of a heavy sea, but is ht back in im- 
mediate ion by steam 


reaches the extremity of its stro! 
has three hydraulic cylinders and 
angles to one another, and working upon the 
pin, driving « pair of winding drums 
the crank pin is carried in a pair 
the drum shafts, and these discs can be rotat 
in different repeal go 
according to the requirements 
the jib that is suspended from the mast in loading or dis- 
ing cargo, a pair of hydraulic cylinders and rams are 
employed, fixed one on each side of the mast, and a chain 
pulled by the rams passes round a pulley on the bottom of 
the jib, which is thus rotated in either direction by one or 





other of the rams. The hand lever working the slide valve 
for admitting water to either cylinder is centred u the 
bottom of the jib, so that the swinging of the jib « the 


valve again as soon as the jib has reached the position corre- 
oe to that of the ted lever ; and by — 


stops for the hand lever, the jib can always be swung 
wards and forwards by the hydraulic power to the exact 
extent required. 

In all plans of hydraulic machinery on board ship, 
the pumping engines, steam accumulator, and water tank 
ect in the main engine room, and kept under the 
care of a skilled attendant; the engines are started and 


stopped automatically, and no steam pipes are carried beyond 
pero. rat arr The water conveying the power is mixed with 
tydecal eases tear ae and is led to the various 
ic i -iron pressure-mains put 
= with right and ieft- screwed coupling boxes, 
parm any —-. high various — = mage 1, Bow 
é at a comparati i » wil t use an 

geating, and elthout the 5th seep aiid Viigtions, anh 
consequently with little wear and tear of the machinery. 

The meeting then terminated. 

In the evening, a number of the members and their 
friends dined be age in celebration of the twenty-seventh 
anniversary of the Institution. 





3 





Port Staniey Harsovun.—Messrs. Palmer and Steele have 
been a a contract for re-building 600 ft. of piers in 
Port Stanley harbour. The whole work is to be finished by 
July 1, 1874. A fourth is stated to be already completed. 


Tue Turkisu Navy.—Ahmed Pasha, chief constructor of 
the Turkish navy, has left Constantinople for London t» ar- 
range about the building of a small monitor similar in de- 
sign to the Devastation. Ahmed Pasha also to 
have some alterations made in the placing of the guns on 
board two ironclads which are now being built for the 
Turkish Goverament by the Thames Lron Works Company. 


Asp Onto Rattn0sv.—The Baltimore and 
Company proposes to actively resume working 
poe mendes the spring upon its extension to Chicago. The 

extension is ex to be completed early in the fall. 
By this means the i and Ohio Company—which has 
a strong credit—will secure a continuous line between Balti- 
more and Chicago 811 miles in length. 
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THE DISINTEGRATION AND UTILISATION 
OF SLAG.* 


Br Cuagies Woop, Middlesbrough. 
(Continued from page 78. 

Tae application of this material to ul next 
claims our attention. To this I have practically given much 
time, and made many experiments; and h, as is 
clearly shown in another part of my paper, there is no _— 
originality, I have, nevertheless, brought the materia! into 
euccessfu tion. This, I hope, is one step more in the 
right direction ; more particularly, as there is now, on the 
faith of this success, a large company formed, for bringing 
the slag sand into general use, oat wala I hope and beheve 
will prove a commercial success. 

The specimens of mortar upon the table are made from 
1 part lime, and 6 parts slag sand, ground together in an 
ordinary mortar mill, and can be made as follows : 





es. d. 
Slag sand, 6 tonsat Sd... ace on 2 6 
Lime, ltonatlis. ... yet a ws 
T7tons ... es ee au &@ & 
s. d. 
176. 64.—7= 2 6 
Grinding and sundries 2 { 





0 
r ton of finished mortar. 
Whilst the commonest class of mortars employed by builders 
will not be less than 16s. per ton. 

If to the above proportions, one part of calcined ironstone, 
or spent pyrites, added, a most valuable cement is pro- 
duced, which gets harder with age. I have no hesitation 
in eaying that this cement is destined, at no great distance 
of time, to play a most important — in building operations. 
A block of this cement, which has been made about a month, 
is here this evening for your inspection. A piece was tested 
a short time since by placing it in water, when it only 
absorbed 0.90 per cent. 

Conerete walls, foundations, and blocks, are made at a 
remarkably cheap rate, by taking the slag from my first 
machine, and working it up with the slag cement in the 
game way as the French make béton. 


e <¢@ 
Rough slag, 8 tons at 64. ... ose eee 4 0 
Slagcemént,1 ,, at 4s. 6d. 4 6 





9 6 
Labour on 9 tons, at 24. 6d.perton .. 22 6 
31 0 





51 — 9 = about 3s. 6d. per ton. 

One ton of this concrete will make about 1 cubic yard, and 
whilst brickwork will cost nearly six times this amount, it 
is in my opinion stronger than ordinery brickwork, and 
almost impervious to wet. 

Twelve thousand tons have been made during the past 
year, and several very fine houses have been built of it. My 
own faith in it is so strong, that I am going to build the factor 
for the Slag Company entirely with it, the walls of whic 
will be 70 tt. high, from the foundation. One of the chief 
objects of the company just mentioned, whose works are 
now being constructed, is the manufacture of concrete bricks 
from this sand; but, as I see that Captain Bodmer has 
promised to read us a paper on the subject, I will simply 
say that the slag sand is ground up with a certain quantity 
of lime. It is then put into a hydraulic a, and pressed 
very hard in the mould or die. bricks are then taken 
out, and exposed to the air for a few days, when they are 
ready for use. Bricks of this description can be made at 
about 12s. per 1000. There are several specimens upon 
the table made in this way, from my sand, mixed with 
Cleveland lime. These have been made by Captain 
Bodmer, who holds several patents in connexion there- 
with, and whose machinery will be employed by the new 


company. 

Captain Bodmer is also the patentee of a plan for the dis- 
integration of slag. He allows the to run from the 
usual runner between a pair of rolls, which rolls it into a 
band-like form. This, when cool, falls into small pieces. It 
is claimed for this system, that it ean be ground up into 
sand in a dry state, and that it is of use for making cement 
to be mixed and packed dry, for being employed in all cases 
where Portland or other cement is ut there are 
objections to the employment of rolls at furnaces. Again, 
the cost of grinding the slag fine must be very heavy, and 
the wear onl tose of machinery 7 et 

Samples of this rolled slag wi found amongst the 
specimens. . 

In my paper, read before the Iron and Steel Institute, last 
spring, 1 pointed out that this slag“ sand would be v 
valuable as a manure. It will be seen by the analysis that it 
contains about 32 per cent. of lime, nearly 40 per cent. of 
silica, and 3 per cent. of sulphate of lime or calcic sulphide. 
And I also say that its light and porous nature will tend to 
open up and lighten the land. d ; 

The president, Mr. I. L. Bell, in his remarks upon this 
subject, disparaged my statement, by saying “ that lime, 
when used for agricultural purposes, was under totally 
different circumstances onl conditions to that where it 
existed in slag, where it was really in the form of a silicate. 
Believing, however, that such disintegrated slag might be 
usefully employed for land where it was somewhat heavy, 
he bad bad a large quantity, many tons, run into water 
and taken out, producing exactly the same substance as Mr. 
Wood had obtained, an applied i to land; and on compar- 
ing, as fairly as he could, the appearance of the tation, 
with and without the slag, he was sorry to say that be could 
perceive no kind of improvement from the application of it. 





© Paper read before the Cleveland Institution of Engi- 
neers. 





In fact, he believed that as far as manure was concerned, 
they might as well use powdered bottles.”* 

his is very strong coming from such a scientific man as 
Mr. Bell, and I fear that it will require some good arguments 
and proofs to contradict it. This I think I can do, both on 
scientific grounds, and from actual application. In the first 
place, let us look into the question of the silica. 

One of the chief points which the Royal Agricultural 
Society is investigating, is the return of the silica to the 
land ; and there is undoubted proof that many lands are 
completely exhausted by the constant extraction of it by 
the straw. A noted agriculturist said to me:—* If you show 


damp soil for a length of time, would soon decom 
A ae: 
remem ma. t 
fountain at the Exhibition of 1851, became so decom posed 
by the water always playing upon it, that many part; 
crumbled down ; and the glasses of telescopes and binocular 
instruments in damp warm climates, as in India, very soon 
become — I BS bave Ly wearied you by dwell. 
ing too much w thi my subject; but I 
Ch 


— af Recep y ape 
it out, demand wi so enormous, that we, 
Cleveland engineers, shall, at any rate, listen with 


furnace 
pleasure to their orders: more ially if, instead of in. 
ing, as at present, it will tend to diminish the cost 





us that you can supp , at a cheaper rate, silica and lime, 
at anything like what you state, and in this dition, then 
success seems certain.” 

The Rev. H. Moule, of Doncaster, in a letter to the Times 
on the “ Potato Disease,” says, “During the period of the 

rowth of these crops, I met with an t of the B 

ron Works, in which I particularly noticed the use made of 
the slag or dross. Previously it had been used for mending 
the roads, but more recently it bad been found that this sub- 
stance is easily disintegrated, and is pulverised by exposure 
to the atmosphere ; in that state proves to be for 
potatoes.” Further on, he says that “wherever silicon or 
silicic acid gets well mixed with the grass land, fertility is 
very great.” 

lhe Rev. John Venn, of Hereford, writes on the 24th of 
August, last year—“I beg to inform you that the potato 
crop here is looking quite melancholy, and in some instances, 
people will not realise the seed from their crops; but, on 
the other hand, I have to inform you that our potatoes are 
looking well. I this morning tried the roots, and found 
82 large sized potatoes under six roots, only two of which 
were slightly diseased. Where Mr. Moule’s glass manure 
was not the haulm looks very bad, but in all the other 
crops where it was used, all are looking well.” 

Again, “Land growing much corn, it must be borne in 
mind, seeing the straw contains 65 per cent. of silica, which 
is rarely returned, must in time become impoverished,” and 
“where this manure has been used, the growth has been 
ws 4 enormous.” 

r. John Dunning, in a letter to the writer, says—*I have 
noticed in various places where smal! slag has been scattered 
about, that the grass seems to have had a manuring, and I 
have a very strong opinion that crushed slag is a fertiliser, 
if used judiciously. hat it does help vegetation, there is no 
doubt.” 

Mr. Curry, a large farmer at Great Ayton, to whom I sent 
100 tons of slag sand for manure, writes—“ Before spread- 
ing it upon the land, I put itin heaps. The heaps stood 
about two months, and after they were spread, the clover and 
grass began to grow as thick as possible, particularly where 
the heap stood. 1 think it must be of benefit on strong land, 
and I intend to give it a further trial. Wherever the sand 
manure has been put, the crops seem much sweeter to 
aod as it is difficult to keep them off that part of the 
land.” 

You will see from the analysis ef the slag, that it contains 
about 32 per cent. of lime. The late Baron Liebig, one of 
the greatest chemists of the age, who was also consulting 
chemitt to the Royal Agricultural Society, said—‘ That one 
of the most simple and efficacious means of liberating the 
ingredients of the soil, and of fitting them for reception by 
the organism of plants, is the practice employed in land 
of manuring soil with burnt lime ;” and “ It is the common 
practice in Scotland for the farmers to break up turf land, 
put as much as from 7 to 8 tons of lime per acre, grow a 
comune 8 oes: Sap Sy © Sone 80 poree a in.” 

r. Bell, however, says that lime is in the form of a 
silicate in slag. I contend that, in the state or condition to 
which it is reduced by my machine, when spread upon the 
land, it rapidly decomposes, and that the silica, lime, and 
sulphide are then in such a state that the plants can take 
them up. That slag does decompose we have ample proof. 
We have only to examine the water wherein slag has been 
immersed for only a short time, and the offensive smell will 
soon convince us. This water always contains a large 

uantity of lime and sulphide. Some erumble away by 
themselves when exposed to the air, and Cleveland slag, that 
is subjected to steam, will do the same thing. I placed a small 
quantity of the white slag sand in a bottle, I filled it u 
with water. After standing about a month, I had it t A 
and our chemist informs me that it is highly charged with 
sulphate of lime. Again, the ae yw which car- 
bonie acid plays in rendering soluble the different mineral 
substances, which plants uire for their growth, is well 
known. It has been found that by digesting 100 grains of 
slag sand in water, charged with carbonic acid, for a period 
of 24 hours, that 1.6 grains had been dissolved. It will be 
seen by the magnifying glass upon the table, more clearly 
than I can describe, how exceedingly fine the walls of the 
cells of the my Pape are, and I think I am justified in 
saying, that in this state it is easily decom by the soil. 

I have appended a complete analysis of different grains, 
with their various straws, as well as of roots, grown by 
farmers; and it will be seen how many of the a oe 
parts of these slag contains, wheat straw ini per 
cent., and barley, 71 per cent. of silica. So much then for 
Mr. Bell's ground glass bottles. I am sure that even these, 
if ground toa fine powder, and allowed to remain in the 


* Since this Ba me was written, I have received, wy 
the kindness o' 1 Cathcart, the monthly report of 
Royal Agricultural Society of England, dated December 10, 








in which the following notice appears: “In accordance with < 


the resolution passed at the last meeting of the council, Dr. 
Volkner made an analysis of a specimen of iron slag, pro- 
duced by a new process, and brought under the notice of 
the chemical committee by Earl Cathcart. The result of 
his examination shows that it may be usefully employed to 
See oe ree a cheap and efficacious substi- 
-ute for lime.” 





of making pig iron, for, after all, this is the main point to 
aim at. 


Mr. Claus, of Middlesbrough, has lately brought before us 
some very fine specimens of bricks, tiles, &ec. To say the 
very least of them, they are a great credit to him, and, in 
my opinion, are superior to the Staffordshire ware. 
are made by mixing 80 ane cent. of sand, with 20 per 
cent. of common brick clay, pressed, then burnt in kilns. 
The process is costly, but the article good; and, to a limited 
extent, it may be able to pay by competing with the Stafford. 
shire goods. It will be seen from the specimen exhibited, 
ated many different forms and valuable articles may be made 
rom it. 
a acid will gelatinise slag ; and . this — it bas 
m pro to em it as cement. It is said to be so 
used S he Cention? 

Slag is also, in one district of Belgium, regularly supplied 
to the glass manufacturers, for making common descriptions 
of glass. I hope shortly to see it so tried here also. 

conclusion, I would say, that, although in the face of 
all these failures, extending, as the experiments have done, 
over fifty years, I look upon the utilisation of blast furnace 
slag as being in its infancy. At the same time, I consider 
that in one Siseotion at least, we have landed our infant on 
solid ground, with a fine career before him. I feel certain, 
that within the next few years, the a of slag will 
be one of the most important of our manufactures ; that 
this will be ly hastened by the operations of the Cleve- 
land Slag Working Company. 

At the same time, I am not so sanguine as to suppose 
that the whole of the slag made is going to be employed. 
Consider for one moment, that in Cleveland alone, we 
annually produce enough to build a wall, 15 in. thick, and 
1 equare mile in area ; or, that if blown into wool, the same 
— would be covered to the depth of between 70 ft, and 
80 


I have to thank many gentlemen here present for the aid 
and information rendered to me; and I have drawn some- 
what from the resources of that valuable paper, ExGryeen- 
in@, a8 also from a paper read by Mr. Perry F. as 
short time ago, before the Society of Engineers, which 
paper gives many statistice. These I have not touched upon, 
as Captain Bodmer will, in all probability, make this a part 
of his paper. 

Analysis of Various Kinds of Grains, Roots, Straws, &¢. 
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Wheat Grain ... | 3} 8112} 50; O25 2 
Barley ,, oh en| 22 8 7/388) O10; 27 
Oats eo ite | 26) 6] 10} 44) 110 3 
Rye es: See eee eee ae 
Indian Corn ... oe | 33 1/16; 45, 80 10 
eet > = ovo OO | 24121638) — 3.0 
| Sill wf 44) 6] 8|38/| 10; 10 
Peas = ws | 447) 6 | 8B} 84] 40) O81 
Wheat Straw | 13 7 4 8 6.0 | 65.0 
Barley ., .. «| 7/10) 8] 8] 20! 710 
Oais 0 (eee doh SOE OE OF 8a ae 
Rye oe werd a Oe ae: 4 | 1.0 | 65.0 
Maize... «4 ws | 5} 8] Fi 17] — | 280 
Rice ” one oe! 14 aed 6 1 } 40 74.0 
Bean ictchin talk eed ae ee ee 
Pea per ye a a EE 
Red Clover Straw a | 36 | 33 » | 8 3.0 7. 
Potato Root... | 57 6 | 18 | 14.0; 40 
Turnip 4, ws | 47 | 14 5 | 8| 140; 80 
Beet » owe oe FO} OT BT B] BO} 100 
Carrct , . | 54117 1/28) 16} 100) 39 
Cabbece”,, ... oe | 82: | 21 160/12) 220) 474 
Potato Tops... | 44117 170) 8) 7.0; 40 
wip vow BA] 23190 | | 13.0 | 1.0 
(To be continued.) 








Loxpow Ivrsrxationat Exmrsrtiow, 1874.—The third 
ting of the © ittee for Civil and Mechanical Bog. 
neering was held on the 26th of January, Sir J. Coode in 
chair. The applications for ones waa were con- 
sidered, and spaces allotted. The of the 
Committee for Sanitary Apparatus was held on the 27th 
of January, |Dr. Hardwick in the chair. The best method 
of obtaining a supply of sewage for the machines that will 
shown in operation was considered, 





and Longe 
allotted to various appli The fifth mecting 
Sub-Committee for Belding Contrivanees and Materials ss 


held on the 28th of January, Colonel Gallwey, R.E., in the 

peepee pe eee be vo - ue ae soiueiale — 
on 

further considered. 
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URBAN RAILWAYS.—No. IV. 


We have now to ascertain the bearing of the 
pendulum experiments, referred to in our last article 
upon the subject of the present papers, and to make 
a practical application of the laws of motion 
there enunciated. With stations at short inter- 
vals, as they will be in the cases with which we shall 
have todeai, the time occupied in getting up and re- 
ducing the speed of the train will form a very large 
proportion of the whole time of transit between 
any two stations. If the accelerating and retarding 
forces engaged respectively in starting and stoppin 
the train be of soelioaaa intensity during their riod 
of action, it follows from Newton's second law of 
motion that the velocity will increase or diminish at 
aconstant rate per second. ‘Thus, if the speed ac- 
quired at the end of 1 second be at the rate of 1 mile 
per hour, at the end of 30 seconds, it will have in- 
creased to 30 miles per hour, Hence it will be ap- 
arent that the time occupied in making the run 
Scooess two stations, when the velocity at each end 
of the run is »i/, and when the maximum velocity 
is continued undiminished until the brakes are 
applied, will be greater than that necessary had 
the maximum speed been maintained throughout 
by an amount equal — of the time taken 
up in increasing and difhinishing the speed. In 
other words, the maximum velocity in each case 
being the same, the loss of time involved in stop- 
ping at stations instead of running through them 
will be one-half of the total period during which 
the speed of the train is lower than the maximum, 

Expressed algebraically, if F be the accelerating 
force, or the tractive force of engine minus the re- 
sistances, R the retarding force, or that of the 
brakes plus the resistances, and g the dynamical 
force of gravity, then the time T occupied in running 
the distance 8 between stations with a maximum 
velocity v, will be : 

§ F+R 
Tan + "a7 FR . (1) 

It will be convenient to express the velocity » in 
miles per hour, the distance S also in miles, the 
forces F and Rin pounds per ton, and the time T in 
seconds. Substituting and reducing, and adopting 
32.2 ft. as the value of g, we obtain : 

_ 36008 51 (F+R) 
oe ae @) 

This formula may perhaps be best illustrated by 
building it up again in a different way, keeping 
distinct the times respectively occupied in getting 
up the speed, running at the top speed, and reducing 
the speed, 

Let F,=the force in pounds acting for ] second 
required to generate a velocity of 1 ft. per second in 
a mass weighing 1 ton. Then, since a force of 
2240 lb. would generate a velocity of 32.2 ft. per 
second, and since the velocity varies directly as the 
force, it follows that to impart the required velocity 
of 1 foot per second, the force must be 


2240 - 
=—— =69.56 Ib. ° 3 
F, as 9 b. per ton (3) 
But 1 mile per hour is equal to 1.466 ft. per se- 


cond; hence to generate a velocity of 1 mile per 
hour, the force required will be 69.56 x 1.466=102 Ib, 
per ton. This force will vary inversely as the time 
and directly as the speed ; hence, as a general equa- 
tion, we have the force in pounds per ton (F) to 
get up a speed of o miles per hour in ¢, seconds, 
102 © (4) 


a ae . 
In the same manner it may be shown that when 
‘,;=the time in seconds occupied in stopping the 
ale, the retarding force Rin pounds per ton will 
e 
102 v 


=F, ° (5) 
Hence the time occupied in starting and stopping 
the train will be 
102 (F +R 
t.+ t=. =e _—. (6) 


But, as already explained, the time occupied in 
making the con’ ieee two stations, including 
starting and ping, will be equal to one-half of 
‘\+/,, a8 given by the preceding equation, plus the 
time that would have been necessary had the velocity 
continued at its The latter 
will, of course, be equal to the number of seconds 
in an hour multiplied by the distance apart of the 
stations, and dividled by the speed; hence the total 
time of transit will, as before (2), be expressed by 
the equation 





51(F +R) 


5600.8 
oer? 


T= 
600 S 





{t must be remembered that the quantity : 


T 
can never be less than g i hence if, in the appli- 


cation of the preceding equation, it is found that 
such condition is not complied with, a lower value 
for » must be adopted, since it is an indication that 
the accelerating and retarding forces are too weak 
to deal with the higher velocity previously assumed. 
If the maximum velocity » be not limited by any 
practical considerations, and the desideratum be to 
get from one station to the other in the shortest 

sible time, then obviously the engine will keep on full 
steam until it arrives at the spot where it will 
lutely necessary to apply the brakes in order to avoid 
overshooting the station. The shortest time, or the 


3600 S 


v 





least value of T, will occur when the quantity 


T 
is exactly equal to-> , and for the maximum velo- 


city attained during the run we have 


: 36005 FR 
51 (F+R) 


SFR 
v =a] PTR (8) 

When the stations are exceptionally close to- 
gether, as they frequently are on urban railways, it 
will be found convenient to apply the _ pregetins 
equation in the first instance, and then should the 
resultant velocity be greater than that admissible, 
resort to the previous equation (2), 

Where the former equation (8) does apply, the 
time in seconds occupied in the tri mae mean 
velocity in miles per hour, will of course have re- 
spectively the following values: 


Tae et Va? 
v 2 


(7) 


hence, 
* 


(9) 


The preceding brief investigation, elementary 
though it be, is in many respects suggestive and im- 
portant. It clearly exhibits the vast difference in 
the conditions governing urban railways and ordinary 
lines respectively. 

Referring to equation (2) it will be noted that the 
two quantities on the right-hand side of the equa- 
tion, which taken together govern the result 
attained under the given conditions, vary according 
to different laws. In a long traffic railway the first 
of these quantities is all powerful, in an urban rail- 
way the latter; hence in effect the two systems are 
subject to entirely distinct laws. 

‘The most noticeable feature at first glance is the 
intimate relationship subsisting between the steam 

wer andthe brakes. It will be seen that'powerful 

rakes are no less efficient than powerful engines, 
and that in any given instance improved brakes 
would admit of a lighter engine being used without 
entailing any loss in speed. 

A glance at the preceding equations will also 
suffice to justify our assertion that of all desiderata, 
a is the most difficult of attainment on an 
ur railway. 

’ 


frictional resistances 


to drive a steam vessel throug: 
that rate, and for similar reasons. Ren 

There is, however, one mitigating condition in 
favour of the railway which must not be passed 
unnoticed. If the be with a 
regard to economy, equation (8) will not the 
one governing the performance, that is to say, the 
engine will never in practice be forced to its utter- 
most. ‘Should it be found impracticable to keep 
time unless the steam is full on until the very mo- 


8) which gi the 
Equation (8) w ap ap marks 








ment of applying the brakes, this fact alone will 

afford conclusive evidence that however powerful 

the ‘ may be, and however competent to con- 
e 


duct heaviest traffic at the 

speed, its tractive is too low to admit of its 
use on an urban railway with other than a disastrous 
financial result, 


If an engine of higher tractive force—or the same 
engine with smaller and coupled wheels—be substi- 
tuted, then equation () will govern its performance, 
and an inspection of that equation will suffice to 
show that the higher the tractive force, and the 
more powerful the brakes,.the less will be the in- 
fluence of that terrible element in the equation 
which, when doing its worst, reduces the railway 
train to the relatively helpless condition of a steam- 


abso- | boat. 


It will be unnecessary to comment further upon 
the information afforded by the different equations, 
sinee, in their application to practical cases, we shall 
obtain numerical results, and so shall be able to test 
the truth of each of our conclusions as they arise. 
Hitherto we have not considered the actual - 
formances of locomotives, nor would it have helped 
us at all to have done so, All the important truths 
elicited would have been equally patent to any one 
searching for them were there not a single yard 
of railway in existence. Such being the case, and 
the smallness of the force necessary to generate a 
very high velocity being so easily deducible, it 
has always struck us as remarkable that the speed 
attained on railways when first introduced, should 
have been received with such expressions of 
astonishment from even the most cultivated per- 
sons, Tramways were in operation more than a 
couple of centuries ago, and the low tractive force 
required was fully a and taken advantage 
of. The small increment of force to 
generate a high velocity would have been evident 
upon the most ial investi , and yet 






less than fifty years ago, when the public rail- 
way vas cane. an average of four miles per 
hour appear to have considered a good 
performance on. a railway, judging from the report 
of the iven by an enthusiastic jour- 
nalist of the who infec yh rr 
signal being 16 started o: the 
immense and such was its ve- 


locity, that in some parts the speed was twelve miles 
an hour, and at that time the number of passengers 
was counted to be 450, which, together with the 
coals, merchandise, and carriages, would amount to 
nearly 90 tons. The engine, with its load, arrived 
at Darlington, a distance of 83 miles, in 65 minutes. 
Six wagons loaded with coals were then left behind ; 
and obtaining a fresh supply of water, and arrang- 
ing the procession to accommodate a band of music, 
and numerous passengers from Darlington, the en- 
gine set off again, and arrived in Stockton in 
3 hours and 7 minutes, including stoppages, the 
distance being nearly 12 miles.” 

‘Twelve miles an hour ‘in some parts” quite 
staggered the poor journalist—a journalist who, if 
he read other papers than his own, would know that 
a Mr. Shaftoe, riding 5 horses turn-about, had 
covered 504 miles in 1 hour 49 minutes, and that a 
single horse—‘‘ Quibbler”—bad done his 23 miles in 
8 minutes less than an hour! Surely as Boileau re- 


Tous les hommes sont fous, et malgré tous leurs soins, 
Ne different entre eux, que du plus et du moins! 








Lospon Association or Foreman Enoinpers ayy 
Dagaventsmen.—The ordinary monthly meeting was held 
at the ay Terminus Hotel on Rowen gg By whey Mr. 
Joseph Newton, President, in chair. reading 
val of andor the election of new members was 

ith. The following gentlemen were, in suc- 
i chosen as associates: Mosers. Henry 
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AGRICULTURAL IMPLEMENTS AT THE 
VIENNA EXHIBITION.—No. XIV. 
DRIL1s,—( Continued.) 

{~ the Eastern Agricultural Hall, the Eckert 
Manufacturing Company, of Berlin, are again the 
first to receive our attention. They exhibited only 
two machines for seed sowing: one a drill, and the 


bited in the United States Agricultural Hall. Fig. 
64 shows a side elevation and sectional plan of a 
ne wheel, but differing somewhat from ex- 
hibited, the ratchet-like projections not being used, 
and the cups merely receased around ~ pee 
of the wheel, which thus shows an un circle 
in side elevation, For different seeds, wheels of 
varying diameter, and recessed with cups of diffe- 


forms a part with the bottom of the barrel chamber’ 


It will be noticed that Smyth's conduct- 
oe She are ee eg with the universal joint. 

arrangement the coulter, the balance- 
weight bars, and forward frame bar, need no de- 
scription 


e broadcast sower shown by the Eckert Com- 
pany is a very long one, with transverse axle, for 


other a broadcast. The frame and carriage of the 
former call for no special notice, except that the 
hubs of the carrying wheels are made in halves 
bolted together, the division being in a vertical 
(see Figs. 61, 62, 63) plfne, so that each half is re- 
cessed to receive half the width of the spokes. 


transport, the same as we have seen in Smyth's, 
The seed box is provided with a ridge and furrow 
bottom, and is fitted with a shaft and bent discs 
exactly u Page's system already described and 
illustrated (see ante, Fig. 55, page 99). The ar- 
rangement has this improvement over Page's, how- 


Tent sizes, are employed. Fig. 65 is a section 
through seed son ee chamber, and distribut- 
ing tube. The seed box is formed with a ridge 
and furrow bottom, the position of the holes 
corresponding to that of the furrows. ‘The small 
pinion working into the rack is employed for rais- 












Fic. 66 








| ever, that the holes in the bottom of the seed box 
are all controlled by a plate with perforations in it 
corresponding to the holes in the bottom, and this 
| plate is connected with a horizontal lever moving 
| upon a graduated segment bar, so that the holes can 
| be entirely closed, or the amount of A oye | may be 
_ regulated with the utmost nicety. e distributin 
| flap is very narrow, as compared with that o 
Smyth, and rows of wire pins, instead of wooden 
pegs, as in Coultas’s b t, are pay agg an 
| arrangement which, we have already , is far in- 
| ferior to the ingenious detail of Smyth’s hinged flap, 
_ before described by us (see ante, page 99). We 
_ are assured that this broadcast is the favourite form 
employed in North Germany, and that, in justice 
to Mr. Page be it said, the disc feeding system 
| answers admirably. : 
Both the machines we have described show first- 
_ rate work, and, in all respects, sustain the reputa- 
| tion of the Eckert Company. ye 
| Rud. Sack, of Plagwitz, near Leipsic, showed a 
| manure Se made, and not at all oo! 
designed. Fig. 66 shows an approximate sketc 
| the smc, I from which it will be seen that in 


| the large manure hopper are contained two shafts, - 
_ | armed at short intervals with tines. These shafts 
The openings leading from the seed box of this ing and lowering the slide. In the machines exhi- | are coupled at the end toa central spindle, 


machine can be closed by a continuous slide, moved | bited, the arrangement is somewhat different, the | by 
uj and down from the outside of the seed box, or | continuous slide being on the inside of the seed box. : 
one or any number of the openings can be closed at | The cup wheel, mounted onthe shaft, as shown, | 


turnin a reciprocating motion is com- 
pire gM the shafts. Somer down, near the 
openings between the ridges and furrows in the 


will by independent slides worked separately. The | revolves between a pair of cheeks, which serve to bottom of the hopper, is a third shaft ~ith bent 
cup barrels are arranged differently to any we have contine the seed from the box in close | tines; a revol motion is imparted a shaft. 
met with in the English department, and somewhat | proximity to the cup wheel, A small valve directs | By the united of the three shafts the manure 


resemble the mode adopted in the two drills exhi- | the seed into the tube through the nozzle, which | is well mixed, and fed 
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provided with sluices, on to the distributing wheels, 
which have a semicircular recess around the peri- 
phery. In connexion with these wheels are a series 
of scrapers, of the form shown; the manure falls 
through a tarpaulin distributor, and the cover of 
the manure hopper is also of the same material, 
though why this is used in preference to a wooden 
flap we do not know. 

Me Sack also showed a drill with cup wheels, 
something like Eckert’s, but the machine in all re- 
spects falls short of that we have described as ex- 
hibited by that company. 

Mr, W. Rappsilber, of the Theresienhiitte, near 
Falkenberg, had a well-made broadcast which looked 
a little as if it had been got up for exhibition. It hasa 
ridge and furrow bottom to the seed box, and pre- 
cisely the same arrangement for closing the holes as 
in the Eckert broadcast, namely, a continuous bar, 
and a central lever and graduated segment bar. In- 
stead, however, of employing Page's discs on the feed- 
ing shaft, he has mounted a small wheel with some 
paddies upon it to feed the seed through. This 
arrangement, we should say, cannot give anything 
like such good resultsin working as the Page discs. 
The distributing flap of this machine is still narrower 
than Eckert’s. Iron pins are used in it. 

Heinrich Friedmann, of Ratibor, exhibited a 
manurer on Hornsby's system, and a broadcast with 
— in the seed hopper like Rappsilber’s, only 
arger. Fig. 67 gives a sketch of their approximate 
form and arrangement. 

T. Dehne, of Halberstadt, in Prussia, had‘ a 
manure distributor like that of Smyth's, with the 
ribbed shaft and revolving pallet scrapers, as well 
as the numbered dies for the change wheels. He 
exhibited also a thirteen-row drill, Smyth system, 
and nothing special to be commended in point 
of workmanship. 

We must spare a word in passing for a drill ex- 
hibited by A. Mackean and Co., of Breslau, which, 
apart from costly and bad workmanship, contained 
some of the most stupid details of any machine in 
the Exhibition, It wasa large drill with cup barrel, 
and smajl seed hoppers like Smyth’s, and Smyth's 
ball-and-socket joint to the distributing tubes had 
also been copied. Originality, however, declared 
itself in the arrangement for raising and lowering 
the coul*ors and distributing tubes. These, instead 
of being wound up by chains passing over the 
transverse axle provided for that purpose, were in- 
deed attached thereto, but the axle itself rises and 
falls, climbing up and down a segment rack, the 
motion being provided for by suitable mechanism. 
‘The gem of mechanical genius is, howéver, the detail 
for levelling the seed box, Fig. 68 shows a sketch 
of it, for it is too good to be lost. The back of 
the seed hopper is shown at @, and a part of the 
fore carriage at 4. Bolted to this is a standard with 
a nut upon it through which passes the screwed end 
of a long shaft ¢ with a crank in the middle, and an 
eye at the other end, pinned to the seed box between 
two brackets. By turning the shaft, which, by the 
way, is about 5 ft. in length, the position of the seed 
box is regulated. ‘There isa prod power of costly and 
unnecessary work in the hanging of the coulter bars, 
and altogether, while there is so much to be said 
in condemnation of the machine, not a single point 
can be raised in its favour. 


The same makers also showed a better designed 
and finished drill, with no speciality of detail, if we 
except the steering gear. The pole is provided with 
handles at each end for steering by dead pressure, 
but in addition there is mounted on the fore car- 
riage a vertical shaft with two chains attached to it. 
‘The opposite ends of these chains take hold of the 
fore carriage frame, and by turning the wheel with 
the steering lever the direction of the machine is 
easily and perfectly controlled. 

Messrs. Frimbs and Freudenberg, of Schweidnitz, 
in Prussia, exhibited two drills, one called a dibble, 
but showing no arrangement for checking the de- 
posit of seed. This machine has only three cup 
wheels of the Eckert pattern, feeding down distri- 
buting tubes with rollers in front of the coulters. 
The seed box in this and the larger machine is 
levelled by means of a hinged segment rack and a 
aes worked by a lever in front of the box. In the 
arger machine, a very round-about way is adopted 
for using the cup barrel shaft. On one side is an 
internal geared wheel attached to one of the carrying 
wheels of the machine. This drives a pinion mounted 
on a shaft passing under the front of the seed box, 
and having another pinion at the opposite end 
which gears into a toothed wheel on the al shaft. 





Both design and work in these machines is in- 
ferior. An elevating and depressing screw in the 
fore carriage may be noted. 

Mr. Julius Carow, of Prague, exhibited several 
drills and a broadcast, all on the Smyth system, 
but with work decidedly inferior to that in the 
original from which he has copied. 

Bernard Eichmann, of Prague, showed some 
vassably good work in Chambers’s manure distri- 
convey and some of Garrett's drills, He also showed 
a broadcast with cups mounted on discs, and in all 
respects an ordinary pattern. The only speciality 
we may notice, and of which we shall only find one 
or two more examples in the Exhibition, is a dibble, 
somewhat of the same type as that attached to 
Coultas’s drill, and already described (see ante, page 
99). The large seed box is divided into four 
separate hoppers, and from each of these the seed 
drops into a box below. The bottom of this box 
is in communication with the seed cup wheels, 
which are large, and revolve upon one shaft driven 
\from the gearing on the carrying wheel. In the 
periphery of these wheels are formed a number of 
cup recesses, to receive the seed as it falls from 
the boxes above. The fronts of the wheels are 
sheathed by close-fitting cases, so that the seed in 
being carried forward cannot fall out until it reaches 
the opening in the bottom of the sheath, which is 
close to the ground. This arrangement is simple, 
but does not appear so efficient as the rotating dibble 
on the Coultas machine. 

Sigl, of Neustadt, Vienna, exhibited several of 
Garrett's drills, which are very largely copied by all 
the foreign makers, Some very poor work was shown 
by a Hungarian firm, who exhibited a few. drills, in 
which the novelties consist in levelling the seed 
box by an inclined screw shaft, connected tothe 
top of the seed box, and the bar of the fore carnage. 
This is not a good arrangement, but one far pre- 
ferable to the corresponding detail by Mackean. A 
second Hungarian maker exhibited an undoubted 
curiosity in a drill built entirely of wood, excepting 
the cup wheel shaft and coulters. The cup wheels 
are of the ordinary pattern, like Eckert’s, varying ac- 
cording to the nature of the seed, some having 
serrated, and others shielded cups. The hopper is 
large, and the openings are controlled by indepen- 
dently worked sluices. ‘To the inside of the front 
| board of the cup wheel chamber, and opposite each 
wheel, are a series of small hoppers to receive the 
seed as it falls from the cups. Below each hopper 
is a square conductor and funnel leading to the 
fixed. tube attached to the coulter. The driving 
gear of this machine is of wood, and has no means 
of adjustment. It is altogether a singular instru- 
ment, but one from which satisfactory work or dura- 
bility can be expected. 

Edward Kihne, of Weisselburg, showed some very 
good copies of Garrett's drills, and Vidats, of Pesth, 
had three or four machines, calling for no special 
notice, if we except a form which has been abandoned 
long since in England, and of which we give a 
sketch in Fig. 69, as illustrating what appears to be 
considered a novelty by the Hungarian manufac- 
turers. It consists of a bar carried by two adjustable 
wheels, and a cross frame for the leading wheel; 
stilts form the continuation of this frame. On the 
bar are mounted three or more hoppers, connected 
with distributing tubes, and coulters below. On a 
shaft above the hoppers, and corresponding in 
number to them, is a series of spheroidal chambers 
inade in iron, and around the periphery of which are 
formed a number of holes, the sizes of which can be 
adjusted by a suitable slide. Any of the holes can 
be closed at will. The shaft and chambers are 
driven, as shown, off a strap from the pulley on the 
leading wheel shaft, and the seed is thrown out 
through the holes in the chamber and fall down the 
hoppers into the tubes. The action of these ma- 
chines is very uncertain and imperfect, and they 
are very liable to interruption through the holes 
becoming stopped. 








Coat tn Victonta.—The results disclosed at present with 
regard to the working of coal in Victoria are not very en- 
couraging. At Kilcunda, for instance, where coal has been 
found, the seam is only 1 ft. 8 in. thick; and although it 
extends over a large area and is thought to be identical with 
a seam found in the Blue Mountains and the Strelezki 
ranges, it is feared that it will be impossible to mine it at a 
price which will enable the owners to compete with New 
South Wales or other colonial coal in the Melbourne market. 
At Cape Patterson, there are some seams of good coal from 
2 ft. 2 in. to 2 ft. 4 in. thick, but the irregularity of the di 
and the distance from a shipping port will, also, it is feared, 





prevent these seams being worked at a profit, 





METALS AT THE VIENNA 
EXHIBITION.—No, V. 
SILver. 

In the present and succeeding article we propose 
to pass in review the exhibits of precious metals, 
some of which, however, were occasionally men- 
tioned with the two previous metals, copper and 
lead. We shall begin with silver. In the exhibition 
of Great Britain and her colonies, we could only 
detect an unpretentious, but nevertheless interest- 
ing, little bar of silver lead in the Indian collection, 
this bar being of native origin. The smelting pro- 
cess for silver-lead ore, as it has been earned on 
for many centuries in the vicinity of Ajmeer, in 
Mewar, is almost identical to that which we sketched 
in our first article when treating of copper. The 
stamped and washed lead ore is mixed with cow- 
dung, formed into balls, dried and slowly calcined 
in small heaps, when the greater part of the sulphur 
burns away and the galena is converted into 
oxide and sulphide of lead. The roasted ore is 
then reduced in low blast furnaces, about 3 ft. high, 
12 in. wide, and provided with three pairs of goat- 
skin bellows. From these furnaces from 300 |b. to 
400 Ib. of silver-lead ore are obtained in 10 hours; 
charcoal being used asa fuel. The silver lead is 
then subjected to the cupellation process in an open 
hollow or hearth, dug in dry ground. ‘This hearth 
is filled with ashes of cow-dung and wood ashes, 
which are moistened and stamped hard down upon 
the bottom andthe sides. After itis well dried, the 
hearth is filled with burning charcoal and the silver 
lead melted down in it. When the charcoal is removed 
from the top of the metal and put all round it, the 
lead is oxidised by the action of blast which is 
directed upon its surface, and the litharge absorbed 
and a small cake of silver left upon the bottom 
of the hearth or cupel. After a certain number 
of such small silver cakes have been obtained in 
this way, they are remelted together in a similar 
cupel with an addition of lead, until the metal 
acquires the desired degree of fineness, which is seen 
by the brightness of its surface and from the harden- 
ing of its sides. The coals are then carefully re- 
moved, and some water sprinkled on the metal, 
when, with its progressing solidification, it will by 
‘‘ spitting” show that it has become pure. ‘This 
Indian process of silver smelting is so far interesting, 
as itis probably exactly the same as that used by 
the Phcenicians, Greeks, and Romans. 

The Belgian department bad a single silver 
exhibit, a cake of fine silver from the Bleiberg-és- 
Montzen Company, this cake being of the ordinary 
description, but showing beautiful, almost volcanic, 
eruptions and mountains on its superficies. Spain, 
which produces annually 58,600 1b. of silver, ex- 
hibited some silver cakes by Guillermo Huelin, of 
Garrucha, and by the Marquis de Almanzon, of 
Cuevas, near Almeria, besides some silver ores. 
Amongst their number were bournonite and fahle:z, 
from the Mining Union of Capileira, argentiferous 
copper ore from Gerez, Almeria, and Molnia, nea: 
Guadalajara, argentiferous calamine, a secondary 
product from blende, by the Compania Asturiana, 
and argentiferous galena, carbonate of lead, and 
lead from Cartagena. 

Sweden was once a silver-producing country of 
some importance ; but its annual production of this 
metal was in 1871 reduced to 1950 Ib. only, this 
being derived from the once famed silver mines of 
Sala. In Norway, however, the celebrated silver 
mines Of Kongsberg are now more flourishing 
than ever before. They are situated in the South 
of Norway and are connected by a railway with the 
port of Drammen. ‘Their discovery dates from 
the year 1623, when a shepherd found native 
silver in the rock on the spot where now the 
Kongen Mine exists. The discovery proved to be 
of such importance, that already in 1624, King 
Christian IV. of Denmark resolved to found here 
the mining town of Kongsberg, and to call German 
miners from the Harz to open the mines. From 
that date up to 1867 the mines, which have 
undergone various changes of prosperity and mis- 
fortune, have produced not less than 1,632,000 lb. 
of silver, and with their present cautious and 
economical management; they are likely to continu: 
in their prosperity for many years to come, and 
to yield annually, as of late, between 7000 |. 
and 8000 Ib. of pure silver. The gneiss district 
of Kongsberg contains several metalliferous narrow 
bands or zones, which run parallel to the strati- 
fication, and which are intersected by several hun- 
dred vertical lodes. These are productive withio 
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the limits of the metalliferous bands, and contain, 
together with other minerals, native silver, sul- 
ybide of silver or silver glance, galena, and some 
zine blende. The native silver, which is the prin- 
cipal ore, and of which large lumps are occasionally 
found, contains 95 per cent, of silver, 2 of mercury, 
9 of antimony, 1 of gppenic, selenium, tellurium, and 
0.00005 of gold. Thé amount of gold varies, however, 
much, and occasionally two alloys of silver and gold 
or electron, have been observed, these containing 
26.7 and 47.6 per cent. of gold respectively. The 

rincipal mines are now Kongen, Armen, Gottes- 
halfe, and Haus Sachsen, these being connected by 
the deep Christian adit level, which has a length of 
1236 fathoms, and which was entirely driven by the 
old fashioned—but in Norway, with hard rock, 
still economical method—of * fire-setting,” i.¢., by 
piling logwood on the heading and lighting it, when 
the rock gets heated and fissured, so that it may 
easily be taken out. This mode of breaking the 
rock, which Hannibal and his Carthagenians em- 
pl yed, when forcing their way over the Alps into 
Italy, is also still partially in use at the old Ram- 
melsberg mine in the Harz. The ore at Kongsberg is 
stamped and washed, and smelted in blast furnaces 
for regulus and silver-lead, when the latter is sub- 
jected to the process of cupellation, which yields a 
refined silver of 99.74 per cent. ‘Tht exhibits of 
the Royal Mining Administration of Kongsberg, 
it Vienna, comprised a series of beautiful specimens 
of native silver and silver cakes, and granulated 
silver or shot from the smelting works. The Jarls- 
berg Mining Company of Drammen exhibited speci- 
mens of washed galena, containing from 100 to 
120 ounees of silver per ton, from its mines at 
Conerud, which are now principally worked for 
ine ore, but which were once very rich silver mines, 
rivalling with the richest in Europe. 

Tarning now to Germany, we found that all the 
lead works which have been mentioned in our previous 
articles, also produce silver. ‘Thus the works of the 
Stolberg Mining and Smelting Company, near 
Aachen, and at Ramsbeck, in Westphalia, extract 
from argentiferous lead not less than 16,000I1b. of 
this metal. Here the Pattinson pot crystallising pro- 
cess was first introduced successfully in Germany, 
though it had been tried in numerous other places 
before; of late the Parkes zine desilverising method 
has partially replaced it. ‘The same is the case at the 
works of the Rhenish-Nassau Company at Stolberg 
and Holzappel, in Nassau, which produce 13,700 Ib. 
of silver annually, while the much larger works of 
the Mechernich Mining Company, which smelt the 
lead ores of the Meinerzhagen Bleiberg, near Com- 
mern, produce only 4100 lb., and Herbst and Co., 
of Call, still less of this precious metal. ‘The Parkes 
process has been in use here since 1867, and at 
Mechernich since 1868, while the desilverised lead 
is freed from the remaining zine at the former 
place by smelting it with chlorides, at the latter by 
the use of steam. 


Company of Nassau, which latter company, at its 
works at Pfingstwiese, also employs the Parkes 
desilverising and the steam lead-refining methods, 
The Harz district was likewise represented by the 
Goslar and Clausthal works. Atthe former the old 
liquation process, which is an invention of the 
Venetians, and which has also been known in 
Japan for mapy centuries, was employed for the 
extraction of silver from copper ; it consists in smelt- 
ing lead and copper into cakes, which are put up- 
i between burning charcoal and strongly heated, 
when the lead sweats out in drops, taking the 
silver with it, and leaving the copper cakes like a 
honeycomb behind. Since 1858, however, the ar- 
gentiferous copper has been oxidised and dissolved 
in sulphuric acid, when metallic silver is precipitated 
and sulphate of copper obtained. Quite lately the 
chloride process seems to have been ctontiianl. 
The works of the Upper Harz at Clausthal, 
Lautenthal, Altenau, and Andreasberg used to get 
their silver by the German cupellation process, 
when all lead was oxidised, leaving the silver 
behind, while the litharge obtained was reduced 
again into metallic lead. This operation is one 
attended with a great waste of lead and fuel, and 
since 1864 the Pattinson, and since 1869 the Parkes, 
processes have been introduced for silver-lead, and 
the sulphuric acid system for argentiferous copper. 
We have next to mention the Mansfeld Silver 
and Copper Company of Prussian Saxony, which 
in 1872 produced not less than 45,800 Ib. of refined 
silver, this being all extracted from copper regulus 
or white metal, before the copper is obtained. In 
our previous article on copper, we gave a sketch 
of the Mansfeld metallurgical operations, and we 
may, therefore, here limit our remarks to the desil- 
verising processes, The argentiferots cake copper, 
which holds from 150 oz. to 170 oz. of silver per ton, 
was in olden times not desilverised on the spot, but 
during the fourteenth, fifteenth, and sixteenth cen- 
turies, Venetian merchants, who were the great 
traders of the time, used to buy it, to carry it over 
the Alps, and to extract its silver with lead by the 
liquation process, of- which we have just spoken. 
Then this process was introduced in Mansfeld, 
and employed up to 1531, when it was superseded by 
the so-called European amalgamation process, which 
had been in use since the middle of the eighteenth 
century at Schemnitz, in Hungary, and since 1790 
at Freiberg. The regulus, or the ore, which contains 
sulphides of silver, copper, iron, zinc, &c., was 
ground toa fine powder, and in small quantities of 
4cwt. to 5cewt. carefully calcined in a double bot- 
tomed calciner, so as to convert the iron and zine 
into oxides, and the silver and the greater part of 
the copper into sulphates. After that, a certain 
percentage of chloride of sodium, or common salt, 
was intimately mixed with the charge, when chlo- 
rides of silver and copper and sulphate of sodium 
were formed. The charge was then cooled and 
placed with some more salt, water, and some pieces 





One of the most difficult parts of the Parkes 
system is the separation of the: zinc from the} 
rich silver-lead-zinc scum or dross, which takes | 
up all the silver from the charge of silver-lead. | 
Parkes proposed originally to dissolve the zinc with 
hydrochloric acid, leaving lead and silver behind, 
while Gurlt in 1851 suggested the separation by dis- 
tilling it off with carbonaceous matter from pots or 
retorts. ‘This operation has been for along time in 
use at the Llanelly Lead Works in South Wales, and 
itis again being introduced at the Friedrich Smelt- 
ing Works near Tarnowitz. At the Rhenish Works, 
however, the dezincification of the rich alloys has, 
simee 1565, been performed by the Flach process, 
which consists in remelting it with coke and iron slags 
containing 25 to 27 per cent..of silica) in a low blast 
furnace or cupola, w ie rich silver-lead is tapped off 
fromthe bottom, containing as much as 5 to7 per cent. 
of silver, while the zinc is volatilised and collected in 
an oxidised state in flues connected with the fur- 
hace; 100 lb. of the silver scum or alloy require 
90 lb. of iron slags and 16 lb. of coke. The process 
is Very economical, and does not entail any loss of 
silver, while that of lead is stated to be trifling. The 
same process was also tried at Tarnowitz, in Upper 
Silesia, bat with modifications, which Flach would 
Lot countenance, and which caused the failure of 
the experiment. Considering the good results of 
the Flach system, we should be inclined to give it 
the preference to the distilling process of 1851. 

Besides the exhibits from the Rhine provinces, 
alre aly mentioned, there were at Vienna silver 
exhibits from the Lohe Works of the Cologne Miisen 

ining Company, and from the Ems Silver and Lead 





of iron or copper, and a certain quantity of mereury 
in a cask, which was then made to rotate for 12 to 
16 hours on its horizontal axis. During that time 
the copper was precipitated in its metallic state, and 
would instantly reduce again the chloride of silver 
to the same state, so that it became able to combine 
with the mereury to form an alloy or amalgam. 
From its greater weight, this amalgam would settle 
at the bottom and could be separated from the 
rest of the charge by a simple operation of stirring, 
washing, and tapping. ‘lhe amalgam was then 
pressed in leather bags, when the surplus mer- 
cury was separated and the residue heated in iron 
retorts, in order to distil off the rest of the mercury 
and to leave the silver behind. In 1843 this process 
gave way to the Augustin or chloride method, 
by which chloride of silver is formed in exactly the 
same manner as above described, and separated from 
the charge by dissolving it in a boiling solution of 
common salt, which is made to filter through it, 
and from which the metallic silver is precipitated 
by copper. This process was again superseded by the 
Ziervogel or sulphate process, in 1548, in which 
process no salt is added to the calcined charge ; the 
operation, however, is directed in such a manner, that 
only sulphate of silver and some of copper is ob- 
tained, while all other metals are converted into 
insoluble oxides. The sulphate of silver is then 
dissolved in boiling water and the metal precipitated 
by copper and at last refined. This very elegant 
process is in use at Mansfeld to this day with most 
excellent results, to secure which, however, it is 
essential that the regulus or white metal should be 


The exhibits of the Mansfeld Company at 
Vienna, consisting of mining and matiiaateal 
productions, maps and drawings, commanded a con- 
siderable interest by their pyramidal arrangement, 
together with those of the works of Goslar, the Harz, 
and Tarnowitz. All specimens were resented 
in the shape of cubes, the sizes of these eubes being 
proportionate to the actual quantities produced. 
Thus we met at the base of the pyramid with a 
large cube of copper schist, to which two smaller 
cubes of slag and copper regulus, being derived from 
the first, corresponded; higher up a cube of copper 
represented the quantity of thatmetal, while a small 
cube of silver crowned the pyramid. ‘This mode of 
representing the quantities, which are to be dealt 
with in each stage of the smelting process, is very 
instructive. 

The Royal Saxon Works of Freiberg, which pro- 
duce 89,300 Ib. of silver, partly from leadish cre, 
partly from dry ore or diirrerz, made a very good 
show at Vienna. The silver of the former has, since 
the middle of the sixteenth century, been extracted 
together with the lead and separated from the latter 
by cupellation, but for about 22 years this plan 
has been supplanted by the Pattinson process. ‘The 
dry ore has been, since 1790, subjected to the Euro- 
pean amalgamation process, which, however, in 18458, 
was partly superseded by the Augustin chloride 
process for such ores and regulus as contain 
much copper, when another portion was subjected 
to a smelting operation, in order to obtain argenti- 
ferous regulus, which after calcination was remelted 
with lead ore and imparted its silver to the ensuing 
silver-lead. ‘The sasbasie acid system, which we 
mentioned above, has also been introduced since 
1860. A fine eake of silver was shown by Von 
Giesche’s heirs, of Breslau, this being produced from 
argentiferous lead at Paulshiitte, in Upper Silesia, 
while the Royal Friedrichshitte Works of Tarnowitz 
represented their produce of 12,200 lb. of silver by 
a little cube of silver on the top of their pyramid. 

In the Austrian department we found a splendid 
silver cake weighing 1015 lb., in the ministerial 
pavilion, this cake being sent from the Imperial 
Silver Works of Przibram, in Bohemia, where 
32,548 lb. of silver were produced in 1871. ‘This 
eake showed also beautiful eruptions on the sur- 
face, caused by the “ spitting” of the silvef, which 
during the refining process absorbs a consider- 
able quantity of oxygen and disengages it again 
under its progressing solidification. ‘The silver 
is in these works separated from the lead in large 
cupelling furnaces and then refined upon a test in 
a reverberatory furnace after the English method. 
The silver ores of Przibram were exhibited in a large 
obelisk, together with charts, models, and graphical 
representations, which showed that the Adalbert pit 
is 3000 ft. deep, reaching 1200 ft. below the level 
of the Adriatic, The total silver produce of the 
Przibram mines during the last 121 years is equal 
to 996,500 Ib. 

Silver ore was also shown from the once cele. 
brated mines of Joachimsthal in Bohemia. These 
mines were discovered in the early part of the six- 
teenth century, and during the last 80 years they have 
yielded 865,000 Ib. of fine silver. The principal silver 
ores are native silver, sulphide, and arseno-sulphide 
ot silver, always accompanied by ores of cobalt, 
nickel, bismuth, and oxide of uranium or uranine. 
Hungary, which owns considerable silver mines near 
Schemnitz, showed pedigrees and samples of the 
different smelting processes used at the Koyal Sinelt- 
ing Works, where the European method of amalya- 
mation was invented in the middle of last century. 
‘The ores are principally found in lodes, which are 
connected with greenstone, and consist of silver 
glance, argentiferous galena avd pyrites, native 
silver, and polybasite. ‘Ihe silver-lead has of late 
been desilverised by the Parkes process at Nagy- 
banya, while at some other works the Ziervogel 
sulphate process has been introduced since 1855. 
Samples of ores containing silver and gold were also 
exhibited by Ludwig Dioszeghi from Abrudbanya, 
and by the Royal Mining Directors of Nagybanya, 
together with ores containing tellarium-gold. 

The last silver exhibits we have to mention were 
in the North American department, where E. Bb. 
Ward, of Detroit, in Michigan, showed some 
silver-copper ores, while the celebrated Sutro 
‘funnel Company, of Sutro, in Nevada, explained 
the famous Comstock lode, which is to be opened 
by that tunnel or adit level, and illustrated its 
undertaking by numerous mineral samples, wape, 
and books. From these we gather that this rch 
lode was discovered in 1859 in Washoe County, 





almost free from iron, zinc, lead, antimony, &c. 
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Nevada, and can be traced for 3.5 miles, with a 
varying thickness of 70 to 120 feet. It consists of 
a quartz rock, which contains gold and silver, and 
is composed of 96.5 to 98.3 per cent. of silica, 1 to 
2 per cent. of pyrites, and 0.001 to 0.005 of gold, 
and 0.05 to 0.157 of silver. The lode nearer the 
surface is generally richer in gold, while with in- 
creasing depth silver seems to predominate. ‘There 
are now 17 mines working upon the lode, the prin- 
cipal being called Ophir, Gould and Curry, Savage, 
Yellow Jacket, Crown Point, and Belcher, and their 
tural produce of precious metals up to this time is 
estimated at 150 millions of dollars. The mines were 
very well described by Baron von Richthofen in 
1866, and by Dr. Raymond at a more recent date, 
and one of them, Savage Mine, has attained a depth 
of 1400 ft. On the recommendation of Mr. Sutro 
and Baron Richthofen the great Sutro adit has been 
undertaken, the object being to drain the lode by it 
to a depth of 2900 ft., and to make it the transport 
road for those mines that may have been connected 
with it. Its total length will be 3.75 miles, of which 
over 5300 ft. are completed by this time. The 
silver ores consist of silver-glance, sulpho-anti- 
monide of silver or stephanite, native silver, and 
argentiferous galena, while the gold is principally 
connected with iron pyrites. ‘The ore is crushed to 
a fine powder in 75 quartz mills, with about 1500 
stampheads, and amalgamated in flat cast iron pans 
or basins, where they are intimately mixed with 
salt, vitriol of iron, or acids, for four to six hours, 
when a certain quantity of mercury is incorporated, 
which will take up the silver and collect with it at 
the lower part of the basin. The process is very 
uneconomical and entails a loss of 40 per cent. of 
silver. The richest ores, which are worth 40 dols. to 
50 dols. per ton, are amalgamated in rotating casks, 
as was formerly done at Freiberg. From the terri- 
tory of Utah we saw a good silver bar exhibited by 
the Germania Smelting and Refining Works of Utah, 
containing 99.1 per cent. of silver, together with 
some specimens of horn silver and tellurium-gold, 
while Mexico and Chili, two of the foremost silver- 
producing countries, were unrepresented, 








Geramay Coat.—Coal is gradually declining in price in 
the Essen district. Stocks are accumulating. 


AMERICAN LIGHTHOUSES. 
We publish this week, on page 120, two more examples 
of American lighthouses, both designed for the sea coast of 


California, but neither of which are yet completed. The | 


first of these is for Piedras Blancas, a point about midway 
between the lighthouses on Points Conception and Pinos, 


and is distant about 150 miles fromeach. An appropriation | 


of 75,000 dols. was made for this work, which is to have a 
first-order light and fog signal. The site belongs to the 
United States. 


The second illustration shows the lighthouse for the Straits | 


of Karquines, California. An appropriation of 20,000 dols. 


was made for this work, to mark the entrance to the Straits | 


of Karquines. A location on the southern shore, opposite 
Mare Island, was recommended, but as none suitable was 
found, the final selection of site was made on the southern 
end of Mare Island. 





Guspet's Boat-LowgeeiseG anv Detacuine Gearn.—We 
understand that this gear, of which we lately gave an ac- 
count, has been fitted to H.M.S. Fox, by order of the Lords 
Commissioners of the Admiralty, for the purpose of subjecting 
it to a thorough trial under various conditions, while the Bra- 
zilian Government has ordered a complete set of gear to be 
sent to Rio de Janeiro to have it fitted to a ship of the Imperial 
Brazilian Navy. The Fox, named after the famous states- 
man, is an old frigate used as a store transport ship between 
Plymouth, Portsmouth, and Sheerness, under the command 
of Captain 8. Bradden, B.N. 





Tus Urtirsation or Wasts Srsam.—The Times pub- 
lishes the following: “Oa the 28th ult., at Stafford House, 
Mr. Spence exhibited to a distinguished audience a plan by 
which he proposes to employ the heat of waste steam as a 
substitute for fuel. This method is founded upon a discovery 
made by the father of the inventor, and announced by him 
to the British Association at its meeting at Exeter in 1869. 
The discovery was that steam liberated at atmospheric pres- 
sure—that is, at a temperature of 212 deg.—and passed into 
any saline solution having a boiling temperature higher than 
that of water, would raise this saline solution to its own 
boiling point. Thus, as Mr. Spence showed experimentally, 
if we take a solution of nitrate of soda, which boils at 250 deg., 
and if we blow into that solution steam at 212 deg., the tem- 
perature of the solution will be raised to 250 deg., the steam 
being condensed and yielding its heat. The explanation 
seems to be that the salt has a stronger affinity for the water 
in the steam as water, than the heat has for it as vapour. 
The water is therefore seized by the salt, and the latent heat 
is evolved as heat of tem ure. A single cubic inch of 
water made into steam at 212 deg. will raise 6 cubic inches of 
water from 32 deg. to 212 deg., which shows the enormous 
amount of latent heat that steam contains. In utilising the 
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exhaust steam (at 212 deg.) from a high-pressure engine, Mr. 
Spence brings it into contact with a solution that has a boiling 
temperature higher than that of water. For this purpose he 
— to use a solution of caustic soda, on account of its 
igh boiling point, and beeause it is not liable to act in- 
juriously upon iron. The exhaust steam will raise a solution 
of caustic soda to a temperature of 375 deg. (more or less, 
according to its density), and the hea solution is then 
cisoulated hrough pipes in an ordinary boiler, and its heat is 
| radiated, for the purpose of generating steam in the place of 
| heat derived from fresh fuel. If the boiler is at a pressure of 
| 30 Ib., the solution will leave it at a temperature of 250 deg., 
| so that 125 deg. of heat would have been radiated to the 
| water. The solution having been to some extent diluted by 
| the condensation of the exhaust steam, its capacity for heat 
| will be reduced in a corresponding degree ; and it steam at 
| 212 deg. were again blown t h it, it would not reach the 
| same temperature as before. It is therefore i into 
| 
| 
j 


| 
j 
| 
| 


another boiler of ordinary construction, where it takes the 
| place of water, and is concentrated by steam being generated 
from it. In this way its original capacity for receiving heat 
is restored. Besides this method of utilising the waste steam 
of high-pressure engines, Mr. Spence has found the prin- 
ciple equally applicable, and with even —_—_ van- 
tages, to the condensing engine. The ution may be 
brought in contact with the exhaust steam in an ordinary 
' stirface condenser. A partial vacuum is uced, because, 
—- the injected solution may be i tempera- 
ture than the steam, its absorbing power of heat is in the 
same = of cold nc ae neti Theesiation 5 
again heated to a degree e generating steam, 
the vacuum is produced. 8 maintained that if, by 
tiaing advantage of his father’s discovery, a mode of utilising 
the large amount of latent heat contained in the steam now 
thrown into the oye could be brought into practical 
— & heat conta bo snade te do ates! 
wor discovery, especially at the present price of fue!, 
would be one of enormous value, nd he announced his into 
tion of speedily tryi experiment on a man’ uring 
scale. Mr. Crampton obj j ; 
amount of tubi uired for the conveyance of the causti 
soda solution ibe > 
profits likel acerue from the di , and the au 
generally, 
to them, 


the facts upon which Mr. Spence's proposed scheme is based 
ave of puss intanest » but i rte us evident that, quite 
apart from 





o 
vA 
i) 
G) 
t2) 
Z 
© 
Z 
fe | 











aed +79] Jo wmnrmeard 8 03 

t 78 sZEpjoyyo ws oq} Zaowe 
‘ep¥al oq pmmogs sezwYys gy)'¢! Jo onset 
1 30 Goay ‘awed jyeG 


oy) pepusmmvs | 


1 4javeq 0) pajmnome 

‘1904's Jo 1gead qed 

“pemogs 19338] ibe “periaaqns ja0q8 
“pBol sem 


msn 9G} TOM 


XISQ0) GX¥ NOGKUT any 


1 “a7 ‘Juoprsaad on] yroddns 04 ofquias 
aoe ppm Sqaed msunsyp ¥ yqnop od ‘uae ‘se0mre re “4g 
‘smog 8,51 AA 98 ‘GOUVPL JO ITZ 049 ‘ABpanqey 40} poxy U90q 
zeok sq} seq Apoq peurve, #1q3 JO SiaquieUt OG} Jo JouUIp 
JWNGUY CYL —sSESEKIONY TIAID 40 MOILALIISNS] any 


“SULLVUVddV 


YJNINGDOUGMVULS S.A.LOLNAHOS 


"qiia pepresoid aaaq oqy 4q ureyarent 0} 97Qe 9q 0} fA;Qnop yeYMeMIOS pomaap 

OsTe aivy out Oy) SaoTe syzaamnd egy, -ueauip Useq Suuaeq | sem 91 yoy aamod w “exe 0} uodn paleo Apuanbay 
| Soyed ogy Jo [ws9A08 “Ba0m00) y pooueurmos ueeq svy “Fae | guy seutae Surg@aojd qons semod yword oq) Jo yunoooe 
SEY 00F_ 94 IS PMS Vpuq VY “poynoexe oq [4 “PP | uo opem sva Surging wueposjed soy woystaoad styy, = “aFed 
‘done oe eens oe i one yg — even Lane pve | ay:s0ddo ey3 wo uopjoas pwurpnyFuoy jad oy) fq UMOgS se 
| See oa ewe es ‘< oan ct pn arn nee Bw. ‘soa Surpagy-mvsys og) eacqge yenf paFavsze Fayeq 20;00f ur 
| oy) Ut eM puwpsaeent) sryy uodn peovammos ueeq eae | 249 Jef uiways & Jo uOHON oq} Mq Xoqery O43 Oya! peyefuy 


| sSungna oq) Jo ON —AVATIVY Exvasrng axv wormsay =| 24194 pu ‘s0[:0q OG} JO doy eq) Uo quLy v GIO’ Furpwoy odyd 
M02 SI) Yoom | 





v 4q paryddns Suryeq 10798] oy) ‘so winazorjed jo AyHUwAb 
“pestsep JI poom | [[wwis vw Furainq soy Suesut pepracid OAvY JeTMOT “sIssETE 
Faywmq soy opqeyms ogre ase samFae oy; yey} ppe Ava oy | juamaSae.ue Surpeaj-mvrjs oyduts oq} 03 ‘seAemog ‘ToT 
| ‘Agguenb Asessaooa 043 Fuyumnsuoo uy Aymoygrp wv Aypesnyeu | -ippe uy *umoys se eq & Aq UeAUP puv ‘ZeROgEGO ¥ 
| St ez0y3 ‘samod ass0q 08 34eX2 0} SauijaUIOs OABY BeuIZUa | JO s{JOr Pady BYR O} IBTWIS sT[OL jo TWed w zo MOOR oq) Aq 
| @q3 S¥ paw ‘inog zed 4amod ess0y pajeorpuy sad -q] gz NOE | XOqery oY OJUy pez ‘uefd Ss. qlOIMAgDg puE pway] “suBsORy 
| $t pasa were Avy yo Ajjaenb ey], ‘uonrpues poo# uy jou | Sarquosep Aysnotaeid wey peureydxe om se ‘st mezys 
Sem 19538] OG} JI A[sEIMQNIed “suo wBys jo 8B PU PUIG O43 7B opEIdjo0j B WOIy JO PwaysUy 


———— 


——————————— 





i 


W 


SdaaT SUAANIONT “OO GNV UPIMOA NHOS ‘SASSAN AM GAAILOAULSNOO 


GaNV GVH HLIM ANIONG 





ONIHDI0'1d 


aupFae ay} Jo pme yuOIy Oy} WIOIy poyoa oq uv Loq Je 
os peduvsae ye ue “oP ‘szeAe] YORNO “eayea-doy ‘neaF 
Suyesoacr oy erga ‘{eme yuo Ajauyue Fayeq ‘003 ‘xq 
SIG) JO yuo oy) ‘xoqeuy oBzv] Ayjwnenan ue A pony 
St 11 3Nq ‘woysts suFue-e7quop oq} TO Fuyysom 20) sa;n07 
“sussoyy Aq opem Apuvurpao eddy oy jo st euptue ogy, 
“BISENY Uy OsN OJ “OF PUB JOPMOg UYOL “sissepy Aq 
o3e sqjtout Moy v epew ayed ¥ jo euo Buyeq ousFus oq} 
‘enqusedde Suyuing-avays 81q3 GIA peg ose ‘vuyFue Suz 
-ySnopd urvezs oss0y-z] Bo sMotA oFed apsoddo paw yueserd 
aq} wo eAlF mou 044 ‘oulSae eyquzzod & 0} poydde se 
quoweZueie oy} Surmoys peysyqud ueq) om suOTeIySNAT 
ey) ‘asemFue UvIsENY & ‘HorMAqog “ayy Pus “Yojmsdy jo 
‘peoy] paw ‘sug ‘sowosuvy jo wag eyR Jo ‘peer, UqOL “Iyy 
4q payuajed puv poutisep GuemaSuvize Furuinq-aeps & Jo 
Junoso8 UB eaeT aM QUINOA YWUVEIZY INO Jo Log eed NO 


Se 


_- 


Vv 


KVe 













































































































See 2 a SP 


Rah gl Sd cop ty, BA \ del a ne Sa Bel ee ra 
1 ‘he ot, ee 





kkthiotel aes Oe 
EF ae 


ae 


awe 


on 
=r PUR” 
oe — 


=. Ser St 
Oe Pete EM 


os 


> 


EE tte 















126 


ENGINEERING. 


[Feps. 13, 1874. 








_ om 





_ 


INDICATOR DIAGRAMS. 
To rae Evtror ov Enxoixernine. 

Siz,—I have read with pleasure your description of Mr 
Graham's ingenious instrument for computing indicator dia- 
grams in your last number, but it ap to me to bea 
little liable to error, unless it is very carefully used, and even 
then an error would not be readily checked, whether it arose 
from missing one of the divisions, or from an actidental 
movement of the screw in passing from one division to an- 
other 

In the ordinary method of computing diagrams errors 
are very easily made, either in some of the readings of the 
seale, or in their addition, so that, as with Mr. Graham's 
instrument, some care is absolutely necessary. 

To lessen the chances of error, or, at least, to give 8 means 
of checking other methods of computation, I beg to submit 
one which I have tried, and found not only simple, expe- 
ditious, and correct, but almost free from the possibility of 
error. I can scarcely expect it to be new, but as 1 do not 
recollect of meeting with it in any work, it may perhaps be 
new to some of your readers. 

Instead of measuring off each division by means of a scale, 
I mark with a pencil, on the edge of a strip of paper, each 
division successively, and so get the exact aggregate length 
of the divisions. I then apply this total length to a scale 
ten times larger than the scale of the diagram, and read off 
at once the mean of the whole. An error may arise from 
missing one of the divisions, but that can be checked at once 
by simply counting their number as marked, or a wrong 
reading of the scale may of course be made, but as only one 
reading is required in place of ten, the chance of error from 
that cause is very much lessened. After a scale has been 
once carefully made, with the units subdivided to any re- 
quired extent, the time and trouble required for measuring a 
diagram are by this method reduced to almost nothing 

I am, Sir, yours, &c., 
Grores H. Stienr. 

Blackwall, February 9, 1874. 

{ We have ourselves long used the mode of measurement 
suggested by our correspondent, and we have found it a very 
convenient one in many instances. We, however, prefer Mr. 
Graham's contrivance, and so far as our trials of his instru- 
ment have enabled us to judge, its use involves very small 
chances of error.—Ep. E.) 


PERUVIAN RAILWAYS. 
To tas Eprrors op Exoinerntne. 

Siz,—I see in the number of your journal for January 9, 
which has just reached me, that you reprint a letter from the 
New York Times on the railways of Peru. This contains 
some errors in regard to the Verrugas Viaduct, which I hope 
you will allow me to correct. I do this on account of the 
very interesting character of the work, which was almost un- 
aan in extreme height, and in a location where skilled 

abour was difficult to procure. The viaduct consists of three 

spans of 100 it. each, and one, on the western end, of 125 ft. 
The latter was the only one which was erected by wooden 
falseworks ; the two middle spans were intended, by the 
Baltimore Bridge Company, who undertook their erection, to 
be raised bodily through a height of 252 ft., as your article 
states. This mode, however, was given up during the build- 
ing of the piers, and the following plan adopted, the joint 
result of Mr. Buck, the engineer in J owns and Mr. Tipton, 
the constructor of the Baltimore Bridge Company. It was 
intended to erect the piers by means of derricks, which 
would rest on the top of a section, and raise the pieces to their 
proper places, the derricks being shifted to the top of each 
section when completed, to serve similarly on the section 
above. This method would have involved the lowering of 
each piece to the bottom of the valley, to be afterwards raised 
on the pier, the pieces being delivered at grade from the cars, 
and they would thus have to pass over a considerable space to 
no purpose. 

Bents were erected on the road-bed at each side of the 
valley, and between them were suspended cables of wire rope 
sufficiently high for the lowest point of the curve to be clear 
of the top of the bridge. Two columns, with the strut con- 
necting them, and the diagonal rods, were put together on the 
graded road-bed at the western end, where the cars delivered 
the pieces, and attached to travellers on the cables by means 
of tackle, so that they could be raised or lowered. The pieces 
having been launched into the air, a rope attached to the 
traveller served to regulate their position so as to be directly 
over the point of the pier where they were to be lowered, and 
they were then lowered by meansof the tackle. This method 
worked so well that one section of the pier, 25 ft. in height, 
consisting of twelve columns, with the accompanying struts 
and rods, would be erected in two days. On the completion of 
the piers, the cables were strengthened by additional wires, 
bents were placed on piers two and three to reduce the span, 
and two auxiliary wood and iron trusses, on the Fink prin- 
ciple, were built, of a sufficient strength to sustain the iron 
permanent structure. These were braced together at such a 
distance apart as to admit of the iron trusses being put out- 
side of them. They were then attached to the wires at the 
middle points and ends, and swung over their intended i- 
tions, lowered and connected to the piers, and formed the 
falsework for the iron span. When the iron trusses had 
been put together, so as to support themselves, the upper 
bracing of the middle pier was taken out, and the auxiliary 
trass pushed through (suspended from the cables) to serve 
in « similar manner for the next span, the diagonal bracing 
of the permanent span being put in as rapidly as the pro- 
gress of the wooden one left the space clear. It took only 
two days to move the wooden span from one opening to the 
next, and only 16 hours to complete the iron one afterwards. 
This rapidity is extraordinary, when one considers that it is 
almost a tage to get skilled labour at the place, and that 
most of the workmen were runaway sailors. The bridge, 
t», being nearly 6000 ft. above the sea, the air was very 
light, and it was difficult for a man to do any hard work. 
It may be mentioned, however, that most of the paris of the 





bridge were fitted together in the United States before ship- 
ment, and their positions numbered, so as to be put together 
in exactly the same way on the ground. To facilitate as- 
sortment in unloading, each pier was painted a different 
colour, so that, according as a piece was red, black, or green, 
it belonged to pier one, two, or three. The piers were put 
together with screws and nuts, as in most American works, 
so as to avoid all rivetting, where skilled labour was so diffi- 
cult to obtain. oe 

One very serious difficulty connected with it was the ex- 
treme unhealthiness of the locality. Although s hospital 
was erected near by, so that the men got medical attention 
as soon as they were taken sick, the mortality was at one 
time frightful, every day adding many graves to the ad- 
jacent burying-ground. 

The mode of laying out the work correctly on the ground, 
where the hill-sides were too steep to stand upon, s0 as to 
measure the spans, was a work involying much care and in- 
genuity, as it was especially difficult to get a good base line, 
on account of the ruggedness of the neighbourhood. It is 
the hope of the writer that Mr. Buck will give a detailed ac- 
count of all the proceedings, so that they may serve as a 
model for some future similar case. t 

It was generally supposed in Peru that the middle pier of 
the Verrugas Viaduct was the highest in the world. I have 
seen it stated, however, that the viaduct of the Sarine, on 
the Oron Railway, near Freiburg, in Switzerland, is 260 ft. 
high, which is 8 ft. more than that of vere a 
some of your correspondents could state whether this is 
height of the highest pier, or only that of the bridge above 
the lowest point of the valley. t would be interesting to 
know the highest pier which has og been constructed. 

I remain, very truly, yours, 
Taos. M. CLeEMAN®, 
Late Division Engineer Callao, Lima, and 
Oroya Railroad. 
340, South Twenty-first-street, Philadelphia, 
January 26, 1874. 





BREECHLOADING ORDNANCE. 
To rue Eprror ov Exeineerine. 

Srr,—I sincerely thank you for the insertion of my letter, 
dated January 26th, on “ Breechloading Ordnance,” as it has 
induced Mr. L. W. Broadwell to come forward and to proclaim 
his grievance himself, and at the same time to recant some 
claims for merit regarding breechelosing mechaniems, which 
I pointed out to bave been erroneously preferred on his 
behalf in a issue of January 23rd. The onslaught, which 
Mr. Broadwell has the questionable taste to make upon the 
Prussians generally as unscrupulous appropriators of foreign 
inventions, is too absurd as to deserve any other answer but 
silent contempt. 

I am glad to learn, however, that Mr. Broadwell retracts 
as untenable the claims, imprudently made for him, on the 
priority of the sliding breech block in general, and the 
eylindro-prismatie breech block in particular, and that he 
now restricts his claim on gas rings to a peculiar and novel 
form, while his advocate had contended that prior to Mr. 
Broadwell in all the different systems of Prussian breech- 
loading ordnance, a papier-maché cup had been exclusively 
used, a statement which I have denied. With regard to the 
priority of an expanding metallic ring as a gas check, I have 
only to repeat that such a ring, not a cup, or dise of metal 
with bent-up edge, as Mr. Broadwell seems fain to believe, 
was employed by the Prussian Artillery Committee in the 
old Wahrendorf guns thirty years ago. This said cylindrical 
ring was slit open like the figure @4, the slit havin 
about the shape of a Z, which is laid on its side. If I had 
meant a cup and not a ring, as Mr. Broadwell imputes to me, 
I certainly would have aid 80. 

That the breech arrangement and gas ring of the Prussian 
fans, which were usel in the war of 1864, were precisely 

ike those patented by Mr. Broadwell in 1865, I have never 

asserted, since that patent is stated to embrace the spherical 
ring, inserted in the rear of the breech, or, to in the 
terminology of the Prussian service, the Broadwell ring, 
while in 1864 the conieal copper ring, likewise claimed by 
Mr. Broadwell, was in use since a couple of years. When 
Mr. Broadwell really believes it a fact, that this construction 
is essentially bad, he had better inquire of his friends in 
France, who in 1870 and 1871 had a good opportunity to 
make its practical acquaintance, and they will probably tell 
him that it is not quite so bad as he makes himself believe. 

Iam sorry to see Mr. Broadwell persist in his idiosyn- 
crasy of being the originator of the system of breechloading 
ordnance adopted by most of the leading powers of Europe, 
as he is certainly not the originator of the Prussian system of 
artillery, if ever he reckons Prussia amongst the leading 

wers of Europe, and since two other leading powers, 

ingland and France, have favoured, until quite recently, 
the muazzle-loading system to the exclusion of all breech- 
loading ordnance. y I ask how many are the other lead- 
eae of Europe ? 

- statement, os in Prussia no patents are ever accorded 
to foreigners is signally wrong. Ex, i a Tsubjoin a 
few titles taken at random from tee heoenee Premios 
patents were granted, September 16, 1872, to Charles Gordon, 
of London, for breechclosing apparatus in ordnance ; 
October 31, 1873, to Louis Bois fils, of Lyons, France, for 

as making; November 20, 1873, to Henry Lisson, of Goole, 

rorkshire, for tightening boiler tubes; same date to Jobn 
Darli n, of London, for rock-boring machines; December 
il, 1873, to John West, of Maidstone, Kent, for contrivances 
in charging gas retorts; January 16, 1874, to Emile Cornely, 
of Paris, for regulating stitches in embroidering machines, 
&e. From this it is evident that Mr. Broadwell’s nationality 
was no impediment in his obtaining a Prussian patent, if he 
only could have —aaaey proved the nevelty of his in- 
ventions. The grievances, which Mr. Broadwell lays at the 
door of Mr. Krupp, cannot concern the Prussian Govern- 
ment, since it never took out a patent in England nor any- 








where else, and the phrase might makes right is too cheap 
as to establish by its use any lawful claim upon an invention, 


which is recognised neither by a patent nor an agreement. 
That the British Government actually has refused to pay for 
the patent right of the Snider rifle, I knew from the un- 
fortunate patentee himself, and that it subsequently should 
have waived its claim for exemption from all patent royalties, 
to the benefit of the partners in the Snider patents, is a 
thing which I have never heard. You will greatly oblige 
by the insertion of these lines in your next issue. 

I remain, Sir, your obedient Servant, 


Tron Cross. 

Bonn, February 9, 1874. 

[ We cannot agree with our correspondent that the state- 
ment made in our leader of January 23, upon the invention 
of the cylindro-prismatie breech block, was an imprudent one. 
“ Iron Cross”’ attempts to upset Mr. Broadwell’s claim to the 
invention by bringing forward a Danish gun, closed at the 
breech with a conical plug, and made 400 yearsago. Of the 
existence of this firearm certainly none but a few archolo- 
gists were aware, before the Paris Exhibition in 1867, 
several years after the cylindro-prismatic block had been in- 
vented by Mr. Broadwell, and submitted to Mr. Krupp’s 
engineer at Essen. It would in fact be difficult to advance a 
weaker argument to upset a true invention than this crude 
and unknown —_ of antiquity. Rt ee the ring 
our ¢o nt of as having been — experi- 
munity, vol ale ee Bd it is to be inferred—we should 
be glad to publish a sketch of ite arrangement if “ Iron 
Cross” will favour us with one., His description is not quite 
clear. The existence, however, of this experimental ring 
thirty years ago does not of itself affect the statement that at 
the time when Mr. Broadwell introduced the metallic gas 
ring, the cup was wsed exclusively in all the different 
systems of Prussian breechloading ordnance.—Ep. E. | 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To tHe Epiror ov Excingerine. 

S1z,—The letter of your correspondent “ Tegapa,” is a most 
satisfactory confirmation of the soundness of the views 
enunciated in your leading article on the ition of this 
Institution. I do not myself fear but that the Council will 
exercise the power given them, byt there is nothing like 
doing a thing well when it is being done, and while the old 
bones are being rattled about I think it well to ask the 
members through your columns, Ist. Have we, or have we 
not a valuable technical library, and if so, has any one ever 
seen the inside of its walls. The only opportunity afforded to 
members to do so, is during the meetings, about twice a year 
for two hours, from four to six—of course a special journey 
to Birmingham would enable the curious member to see the 
hidden mysteries. At the utmost about sixty Birmingham 
members can avail themselves of this—and many of those 
are not, strictly speaking, engineers. 

The “ ings” are published in a faultless manner, 
but beyond this, and an unconscionable time in getting them, 
the members get no benefit from the Institution. The choice 
of subjects for papers, too, is hardly creditable to what pro- 
fesses to be, or should be, the leading mechanical engineer- 
ing institution, partaking too much of the advertising form. 

As to choice of members and what should qualify a man 
for membership, one of the Council is said to have declared at 
Birmingham, that he never knew that it was part of the 
Council's duty to examine their fitness. The removal to 
London may be treated as un fait accompli, and if Birming- 
ham is, as the denizens of that classic town declare, t 
cradle of the Institution, it does not follow that it need there- 
fore be its coffin. I think your journal deserves the thanks 
of the profession. 

Yours truly, 
MecHayicvs. 


NOTES FROM THE SOUTH-WEST. 

Swansea Harbour Trust.— The usual monthly meeting 
was held on Monday. It was stated that a committee 
had been appointed to examine the harbour, but that nothing 
had been done. 

Monmouthshire Railway—The Monmouthshire Railway 
and Canal Company has held a meeting for the p 
considering a Bill for making a short line in the neighbour- 
hood of Abersychan, and for raising capital on a certificate 
from the of Trade. The Bill was approved. 

Plymouth and Devonport Tramways Company.—At 4 
special meeting of the Plymouth, pews nll and Devonport 

ramways Company, held at the London offices, Mr. J. D. 
Ayess in the chair, a Bill to be presented to Parliament 
for powers to extend the tramways from the existing terminus 
through Devonport, was laid before the shareholders, and was 
approved without discussion. 

Inte locking on the Bristol and Exeter.—The alteration 
of the lines and the application of interlocking apparatus at 
Weston Junetion have been completed. Similar works # 
oe = oe Junction have also been yes And 
Pp terlocking a tus is bein ior Bri 
water, Langport, rm | clus datlene. — 

Avonside Eagine Works Company.—The death is announced 
of Mr. Samuel Smith, secretary of the Avonside Engine 
Works Company. The demanel, gentleman was highly re- 
specte 





Bristol Joint Railway Station—Drawings of the ele- 
vation of the new station are exhibited in Comme 
Rooms at Bristol. The design is somewhat formal, but ¥¢ 
believe the arrangements are likely to be convenient. The 
building will consist of a central tower, with three entrances 
underneath, and two wings, in exact uniformity. 


Trade at Mert Tydeil—The iron and coal trades are 
i to be ing up in the Merthyr Tydvil district. 
Work has, however, been somewhat in with by the 


elections. 
The Forest of Dean.—The coal trade of the Forest of Dean 





continues quiet. The local iron trade presents scarcely 6=Y 
change. 
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. SPECIAL NOTICE: GERMAN EDITION. 
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felt throughout these countries, where no similar publication at 
present exists, and the entire absence of competition will go far to 
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been made by which very favourable terms for Advertisements 
may be secured. 
lications for Advertisements, as well as for Subscriptions to 
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NOTICES OF MEETINGS. 

Tae INSTITUTION OF CrviL EnGryeers.—Tuesday, February 17, 
etSrm. Discussion “On the Construction of Harbour and Marine 
rks with Artificial Blocks of Large Size,” by Mr. B. B. Stoney, 

LA., M. Inst. CLE. 

INSTITUTION OF SuRVEYORS.— Monday evening, February 16th. 
A Paper will be read by Mr. Ralph William Clutton, entitled “ The 
Self-Sown Oak Woods of Sussex.” The ehair to be taken at 8 
o'clock 
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We give with the present number two doublepage plates 
showing respectively views of an Express Locomotive 
Sor the Berlin- Potsdam- Magdeburg Railway, and of the 
Blowing and Exhausting Engines, just erected at the 
New General Post Office jor wor ing the Pneumatic 
Despatch. Of this Locomotive a description will be 
JSiund on page 180, while of the Blowing Engine, we shall 

re full particulars next week, when we shall also pub- 
lish further illustrations. 
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ADMIRAL FISHBOURNE ON NAVAL 
ARCHITECTURE. 

AbMinaL Fisapourse has once more entered the 
‘rena azainst the principles which underlie the pre- 
vailing ideas on the subject of ship construction. 
He is, of course, wrong, as he always has been 
wrong, from beginning to end of his argument, and 
former experience has taught us that to reason with 




















him on this particular weakness of his would be 
entirely useless, as far as any impression which may 
be produced on his own mind is concerned. It is, 
however, in one sense interesting to discuss his 
errors, because there is a certain amount of plausi- 
bility about them likely to betray some who have 
but a superficial knowledge of mathematics. More- 
over, it is interesting to observe the pertinacity 
with which the human mind, when once it has got 
upon a wrong track, and given way to prejudice, 
can blind itself to the voice of reason, and defy 
the whole scientific world, rather than retire from 
the contest. We know the daring with which the 
Knight of La Mancha attacked whatever his ima- 
gination could picture as a foe, and probably the 
breast of the gallant Admiral swells with pride as 
genuine as the emotions of the famous Don after 
each encounter with the host of naval architects of 
the present day, 

Admiral Fishbourne, when he advanced his notions 
of “ Current Fallacies on Naval Architecture,” a 
couple of years ago, confined himself within the nar- 
row limits of a pamphlet. He now enlarges on the 
subject in a volume* bound in cloth boards contain- 
ing over a hundred pages, no end of mathematics, 
and numerous engravings. The practical aims of the 


be | book are to expose the “ Danger of Mr. Froude’s 


System,” the ‘‘ Danger of Mr. Reed's Practice,” 
and to excite ee as to the safety of the iron- 
clad ships of the Royal Navy. But, howeverrepre- 
hensible it may be to attempt to shake the faith of our 
sailors in the seaworthiness of our navy, it is diffi- 
cult, if not impossible, to feel angry with the ad- 
miral, and it is far from our wish to deal harshly 
with him. It is true that he has endeavoured for 
years to disseminate false doctrines on the subject 
of naval architecture, and his errors have been 
pointed out to him over and over again, but there is 
a zeal, earnestness, and irrepressibility about him 
quite refreshing, which makes one pardon his abuse 
and smile at the daring with which he sets at de- 
fiance the first principles of hydrostatics. Here is 
an illustration, It is part of the alphabet of hy- 
drostatics, and a part which no scientific man in the 
world would dispute, that when a body is floating 
in a fluid the resultant of the upward vertical pres- 
sures of the fluid on the body passes through “ the 
centre of gravity of displacement” or centre of 
figure of the immersed body. This may be proved 
analytically or easily illustrated. A writerin Naval 
Science explains it as follows almost in the words of 
elementary works on the subject : 

‘* Suppose a portion of the water of any form, to 
be enclosed in an envelope, the equilibrium will not 
be disturbed. Suppose, further, the water enclosed 
within the envelope to become solid, retaining its 
specific gravity, the equilibrium will manifestly be 
maintained. But in this case the solidified water is 
acted upon by its own weight acting vertically 
downwards through its centre of gravity, and by 
the resultant upward pressure of the fluid, and as 
there is equilibrium these forces must be equal, and 
act through the same point.” 

Admiral Fishbourne quotes this , and im- 
mediately adds: ‘The above is f ious, for the 
moment the water becomes solid there is a change 
of law, the reasoning breaks down, and equilibrium 
ceases.” And again, speaking of the same law, he 
says it is about as reasonable as to sup that the 
immersed body assumes also the fluidity of the 
water displaced without accepting the law of fluids ! 

The admiral evidently thinks he is heredemolishing 
some whim peculiar to naval architects instead of 
attacking a proposition accepted by Newton, and 
all his great successors, and one which is proved as 
absolutely as any proposition in Euclid. a 
made this his pons asinorum, and stubbornly ref 
to master,it, there can be little surprise at his never 
having been able to understand*the question of a 
ship’s stability. He fails entirely to see that the 
buoyancy or upward pressures of the water depend 
upon the geometrical form of the body immersed, 
but in no way upon the distribution of weight 
within that body, and that the whole influence of 
the distribution of weight on the stability is de- 
termined by the total weight and the position of the 
centre of gravity, while its whole influence upon 
the ship's Sekavions is determined by the two latter 
in conjunction with the moment of inertia. 

His fallacies arise from misunderstan what 
naval architects mean by the terms “ buoyancy 

ou Ironclads Merchant Ships,” by Rear-Ad- 
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and “centre of buoyancy.” They mean by buoy- 
ancy the upward of the water, pure 
and simple ; he thinks they mean the differences be- 
tween the upward of the water and the 
— nha ge a the weights a omar 
part e vessel, Consequently, w 
pod ter gycrwiny ft eg the water Sa 
through the centre of gravity of displacement, he 
believes they assume thereby that the immersed 
of the ship is always homogeneous. He, there- 
ore, eg from his point of view, that in order 
to demolish their theory it is only to point 
out that the immersed portion of a ship never is ho- 
mogeneous, ; 

It would be interesting to see the admiral accept 
for the nonce their definition of buoyancy, and so 
contest their reasoning without introducing a con- 
fusion of terms, He would, we think, see in time 
that they do not for a moment assume the immersed 
part of the ship as being homogeneous, and that no 
amount of heterogenity interferes with the upward 
pressures of water on the outside of the vessel. But 
this the admiral has steadily refused to do, and we 
are not sanguine enough to expect that he will now 
make the attempt. Until he does so, however, we 
are sure he will never grasp the subject of statical 
stability. 

On the subject of dynamical stability, and all that 
pertains to the rolling and behaviour of ships at sea, 
the gallant admiral, although a sailor, is in greater 
confusion—if possible—than he is concerning statical 
precen He boldly maintains that excessive stability 
never did make a ship roll heavily. He admits that 
‘* Broad shallow ships have much inherent stability ; 
if therefore much heavy weight be stowed in them 
low down, their stability will be so very unduly in- 
creased, that their motions will be very quick, and 
these will endanger rolling the masts over the side.” 
And he says that under such circumstances, a deck 
load (so far as the weight is concerned), if not too 
great, and if judiciously stowed, would bean advan- 
tage rather than a cause of danger. Yet this very 
doctrine when applied to ships of the Royal Navy 
he denounces with his utmost vehemence. Mr. 
Froude is abused for having advocated reducing the 
stability as much as is consistent with safety in order 
to conduce to greater steadiness. Mr, Reed is 
abused because, with the same end in view, he made 
the double bottom of some of the ironclads —- in 
order ‘‘ to facilitate the raising the engines, boilers, 
and other weights, because it had been ascertained 
that the tendency of ships to roll had been reduced 
by these means.” 

In spite of what we have quoted above as to the 
Per. advice to put deck loads upon broad 
shallow vessels to prevent their rolling their masts 
over the side, he attempts to ridicule the idea of 
raising the centre of gravity of ironclads to check 
rolling, and says triumphantly, “‘ We had asserted, 
on the contrary, that all experience proved that 
raising the centre of gravity never reduces the arc 
through which a ship rolls, but the opposite,” &c. 

Perhaps the most ingenious part of the volume 
before us is that which endeavours to show that 
Dr. Woolley, Canon Moseley, Mr. Scott Russell, 
among other professional and scientific men, are on 
the side of Admiral Fishbourne, and to the 
‘« System of Mr. Froude,” and to the “ Practice of 
Mr. Reed.” ‘This is done by appropriate quotations 
from the hastily formed ions of the above- 
named gentlemen respecti . Froude’s theory of 
the rolling of ships when it was first enunciated, 
and before they were able to grasp its full sco 
and truthfulness. It is well known that when Mr. 
Froude read his remarkable paper before the Insti- 
tution of Naval Architects in nent a te 
opponents were those who were sup to be 

e greatest authorities on the science of naval 
architecture. Few ents could be more 
striking in favour Mr. Froude’s investi- 

tions than that such men as Dr, W and Mr. 
Soote Russell, after at first opposing them, 
to accept them ; and they probably regret now the 
weapons the in the hands of men like 
Admiral Fishbourne, by ena him to quote 
language of theirs at variance with their mature 


convictions, 

But a from the able scientific investigations 
of Mr. Froude, it is undeniable that expe- 
rience of both the 
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rying heavy ore cargoes, to lift them above the floors 


of the vessel in order to prevent the vessel rolling 
deeply as well as quickly. And so it is in the iron- 
clade of the navy. The early ones rolled furiously 
because they were too stiff, and there were two 
ways of obviating that in the future. One was to 
reduce the beam, the other was to raise the weights. 
‘To resort to the former would have led to increased 
length and unhandiness, The latter could be 
adopted without any such serious inconvenience, and 
the consequence is, that our modern ironclads are 
among the steadiest vessels in the world, although 
they cause the gallant admiral much unhappiness. 

It is true several of them have been ballasted, 
and this is due perhaps in some degree to the sta- 
bility having been cut down lower than was in- 
tended. But what of that? The cure was known, 
and it was easily applied. But who could cure the 
heavy rolling propensities of the earlier ironelads 
by ballasting? Unless, indeed, some hundreds of 





The form of this cable, as now manufactured, 
is, owing to a trifling but important addition, ad- 
mirably adapted for successful submergence. It was 
found in many of the cables, especially some of the 
Atlanties, that numerous faults occurred during 
their submersion. ‘These were due to the fact that the 
steel or homogeneous iron was too brittle in places, 
and broke, while from its springiness it projected 
outwards and pierced an adjacent coil. The superin- 
cumbent weight made matters worse, and in the 
rapid paying out the piece of wire was probably 
broken, and the mischief completed either in passin 
over pulleys, under “ jockey brakes,” or wend 
the drums. ‘This kind of fault was entirely obviated 
by the simple expedient of ** whipping” a few yarns 
round the cable in the reverse direction to the lay 
of the strand. Since then this kind of fault has not 
appeared. 

Of this type of cable, almost all, if not the whole 
of those laid in the Mediterranean, have been 














tonsa were stowed on deck of vessels already loaded | abandoned, but it is the favourite one at —* 


deeper than was intended, 


and the whole of the Atlantic cables laid, or 


Searcely less amusing than Admiral Fishbourne’s | in process of laying, are of a similar kind. Of its 
aversion to double bottoms is his love for what he maintenance or durability we cannot at present say 


calls a * life-belt” round the vessel inside in the 
region of the water-line; and he advocates the 
latter with about as much force of reason as he de- 
preeates the former. 

In conclusion we would add one word on the mathe- 
matical part of Admiral Fishbourne’s treatise. It has, 


we believe, been pretty generally thought that the | 


fallacies of the admiral have arisen from his want of 
mathematical training. This fallacy of his adver- 
saries is, however, now shattered, as in the volume 
before us there is an abundance of higher mathe- 
matics—some of it of a most wonderful kind—em- 
bracing the differential and integral calculus, cubic, 
and other equations, and some of the mysteries of 
‘*dual arithmetic ;” but as these have no direct 
bearing ov the subjects treated of in the body of the 
treatise, and appear to be appended as a testimonial 
of the admiral’s mathematical knowledge, it is 
searcely necessary for us to enter upon a discussion of 
them in connexion with naval architecture, if at all. 








LIGHT SUBMARINE CABLES. 

Tur question of heavy or light deep sea cables 
has been one that has been agitated for many years, 
but little or nothing until the present time has been 
done to elucidate the question. 

Of course the principle resolves itself into a most 
important point, that of money, and it is strange 
that this point of view should not have solved the 
matter much earlier. ‘The heavier a cable naturally 
the more expensive; the lighter the cable con- 
sequently the more economical. But the diversity 
in the opinions of engineers has been so great on 
this point, that no really light cable of any great 
importance has been made up to the present time. 
An opportunity has now arisen of having the im- 
portant question solved, and it remains with the 
mblic whether a really light Atlantic cable shall 
be laid or not. From a public view the con- 
siderations become weighty; a light cable means 
a great decrease in the original cost of construction 
and in all subsequent expenditure, and consequently 
allows of messages carried at a reduced rate to be 
remunerative. 

The first really light cable ever submerged was 
that between Varna and Balaklava during the early 
portion of the Russian war. ‘This consisted for the 
major part of the distance of a naked gutta-percha 
insulated wire, It proved successful and answered 
all the requirements of the case, But no one could 
now advocate the use of such an unprotected wire ; 
such a pattern is the very extreme of a light cable, 
and whatever sized “core” be used, it must have 
some form of external protection even for the 
greatest depths. 

The early type of submarine cable consisted of 
an iron sheath of varying weight depending upon 
the conditions of depth of water and the nature of 
the ground to be traversed. The first change in 
this form took place when greater depths of water 
than had hitherto been met with were to be en- 
countered. The external sheathing became a mix- 
ture of hemp and steel so as to decrease the specific 

ravity whilst maintaining a high tensile strength. 
The steel wire was surrounded by numerous fibres 
of tarred or plain Manilla hemp of the best quality, 
and acertain number of these “ strands” formed the 
outside protection, Strength and reduced specific 
gravity were obtained, and numerous cables of this 
type have been laid, notably in the Mediterranean 
and across the Atlantic. 


much, our experience being too limited. But it is 
strongly contended that the iron wires in the hemp 
are a source of mischief which must go on increasing. 
A slight oxidation sets in at one point, the wire 
begins to go, and naturally rots the hemp. Places 
like this, at intervals, are a source of great weakness, 
for they make repairs most difficult, and the inter- 
|mediate portions of the iron wire remaining good 
would naturally be worse than useless, for on at- 
tempting to lift such a cable they would simply add 
weight instead of strength. This would be the case 
wherever such points are met with. It is im- 
possible to say how much or how little of such 
weakness does exist in the present cables, but it 
must be acknowledged that where an iron wire is 
submerged in water oxidation must set in sooner or 
later. It was to have been hoped that the repairs 
to the 1865 Atlantic cable ate have thrown some 
light upon this point, but unfortunately the attempts 
to repair that cable last year were unsuccessful, 
and its present condition in deep sea cannot be 
ascertained, 

A second form of cable for deep sea laying is 
that with a perfect sheathing of small homogeneous 
iron wires, completely surrounded by a serving of 
hemp or jute, protected by a bituminous com- 
pound. This has also been used in the Mediter- 
ranean, Red Sea, and the West Indies, but for the 
deepest water the type of hemp and steel in the 
Atlantic form is mostly preferred. 

Both these forms of cable are expensive, as may 
be easily seen from the amount of capital required 
by the several companies who own cables across 
the Atlantic (the associated companies owning four 
cables have a capital of seven millions), and time after 
time efforts have been made to bring out a new 
form of cable which should be much lighter and 
much less costly. 








The experiment will now, if the public support 
it, be carried out, for a new company has this 
week appeared with such an object. ‘The Light 
Cable Telegraph Company” have just issued their 
prospectus, and they state ‘the object of this com- 
pany is to promote cheap telegraphy by the use 
of light cables, It will in the first instance con- 
struct, equip, and work a submarine telegraph 
cable from the United Kingdom to the Azores, and 
thence to Halifax, by which ordinary messages can 
be transmitted to and from America at a uniform 
rate of one shilling per word; and it is intended to 
open branch offices at Glasgow, Liverpool, and 
Manchester, to facilitate direct communication be- 
tween these places and America.” 

The company start under very favourable auspices, 
with a powerful board of direction and most satis- 
factory arrangements. Provisional arrangements 
have been made with the Submarine Telegraph 
Company for working the cable when laid and con- 
ducting the business of the company; and also for 
the transmission by this route of all the American 
messages received by the Submarine Company from 
the Continent, as well as all messages received by 
the new company from America for the Continent. 

The capital of the company for this Atlantic line 
is 380,0002, in 10/. shares. The form of cable to 
be used is thus described: ‘It will be covered 
solely with tarred Manilla hemp, which by itself is 
practically indestructible in salt water. It will 
weigh 7 ewt. in air, and less than 14 cwt. in water, 
per nautical mile; and it will sustain at least 20 
miles of its own weight in water.” 





In favour of such a form of cable there are evyj- 
dently many advantages, and it is only in the shal- 
low water that the heavier types of iron-sheathed 
cables will be adopted. Attached to the prospectus 
are several reports by some of our eminent tele- 
graph engineers as to the mechanical and other ad- 
vantages to be obtained by the use of such a light 
deep sea cable, From one report we extract: “The 
present cables which span the Atlantic ele- 
ments of decay which must interfere with their du- 
rability, and ultimately prevent the possibility of 
their repair. The cable submitted is superior to 
these, and to any other form, for deep sea purposes ; 
it is easier to lay, more durable, and more efficient, 
Its strength and lightness are admirably adapted for 
future raising in the event of repair. An ordinary 
ship and simple machinery are needed for its sub- 
mersion.” Captain J. 8. Johnson, R. N. (surveyor 
of the 1869 French cable), also reports, ** 1am most 
decidedly of opinion the cable is much more likely 
to last, when laid, than those cables protected by 
iron wire.” 

The special advantages of this type of cable are 
remarkably summed up in one of the reports. 
‘** The diameter and weight of the completed cable 
play a most important part in the economy of sub- 
mersion; the small size and weight allowing the 
employment of a moderate-sized vessel for the 
storage of the deep sea cable.” This is an important 
point, as it is most essential for deep sea cable 
work, that during paying-out there should not be 
any transfer from ship to ship. ‘+ The paying-out 
will be a matter of ease, the light weight of the 
cable and its small specific gravity will necessitate 
the use of but coal paying-out gear, requiring 
but little retarding force.” 

There are many points in favour of this light 
form of cable, and we shall be glad, in the interests 
of ocean telegraphy, if the scheme is supported and 
the cable laid. The experiment is, no doubt, in 
some respects, a bold one, but everything seems 
favourable to the success of the scheme, and 
from the names attached to the company, we 
are sure that an excellent cable will be manu- 
factured. Mr. Robert Sabine has been ap- 
pointed engineer and electrician, whilst Sir Samuel 
Canning acts as consulting engineer; with such 
names every reasonable success may be anticipated, 
and we trust that the problem of cheap oceanic 
telegraphy may before long be brought to a suc- 
cessful issue. 








METROPOLITAN WATER COMPANIES. 


AN interesting document has recently been pub- 
lished, giving the finance accounts of the different 
companies supplying the metropolis with water. 
These have been prepared in pursuance of “ ‘The 
Metropolis Water Act, 1871,” which requires that 
each of the companies should furnish before the 
last day in each year, a statement of their financial 
accounts made up to the close of the year (or half- 
year) immediately preceding. ‘The statements have 
perhaps the claim of novelty, for we are not aware 
that co have hitherto, except in the form of 
Blue-book, been placed before the public. We shall 
take them in the order which they hold in the Go- 
vernment Report. 

Two reports are given in regard to the Chelsea 
Water WorksCompany. The first account is made up 
to 29th September, 1872; it appears that the capital 
consists of shares raised under various Acts of Par- 
liament, embracing ordinary stock, on which the 
maximum dividend authorised is 10 per cent., and 
new 5 per cent. preference stock, the total amount- 
ing to 855,000/., of which 196,308/. was remaining 
not called up. The total of loans paid up was 
168,500/.; the amount authorised is 213,750/., hence 
there was left uncalled up a sum of 45,250/, The 
total available capital of the company was theré- 
fore 1,068,750, of which 241,558/. was then un- 
used. The capital actually employed was therefore 
$27,1922. The gross revenue was 40,712/., of which 
about 14,500/. went for expenses, nearly 24,000/. 
for dividend and interest, the balance of about 
2500/. being carried to account of next half-year. 
The result of the Government audit was, that 4 
sum of 34,912/. was available for the payment of a 
dividend on an amount of 615,600/. on the ordinary 
stock of the company on September 29, 1872. On 
the 3lst March, 1873, a sum of 35,0652 was avail- 
able for the same purpose on the same amount of 
ordinary stock. 

Two returns are made in regard to the East 





London Water Works, which supplies the greater 

















ENGINEERING. 





Fes. 13, 1874.] 


129 





part of the north-east and east division of the 
metropolis. We select that for the half-year end- 
ing 25th December, 1872 ; from this it appears that 
the total am@f@nt of authorised capital is 2,020,000/., 
of which but 44,440/. remain unissued. The pre- 
ferential stock to the trifling amount of 850/. receives 
a dividend of 4 per cent., and the rest a maximum 
of 10 percent. ‘The total expenditure on capital 
account to the end of 1872 was 1,863,814/., in- 
cluding a balance of 24,999/. beyond capital raised. 
The gross revenue for the half-year, includin 
previous balance of 1360/., was 87,0707. The to 
amount applicable for a dividend was 93,419/. on 
capital stock and shares amounting to 1,625,560/. 

Next in order is the Grand Junction Water 
Works Company, whose total amount of authorised 
capital is 1,250,000/. of which 48,800/. remain to be 
called up. The total expenditure on capital account 
to 3lst March, 1873, was 1,056,584/. including a 
balance of 59847. The revenue for the half-year, 
including previous balance, was 57,534/., and a sum 
of 27,4702 was available for a dividend on the 
capital sum of 830,820/. The mortgage loans 
amounted to 201,200/. bearing interest varying 
from 4 to 43 per cent. 

The Kent Water Works Company, whose suppl 
is drawn from the chalk deposits of West Kent, | 
supplies Woolwich, &c., presents accounts some- 
what differing in form to those already summarised, 
the authorisation of their capital having been 
effected by various Acts of Parliament, the earliest 
being 49 George IIL, c, 189, giving an aggregate 
of about 600,000/. ‘The total expenditure on capital 
account is stated as 496,596/. to 3lst December, 
1872. The gross revenue for the half-year to that 
date, including balance of 113/., was 34,825/., and the 
balance applicable to dividend amounted to 23,9477, 
which was at the rate of 6/. 2s. per annum. The 
peculiar form in which these accounts are made out 
causes a difficulty by way of comparison with those 
of other companies. 

The Lambeth Water Works Company had a total 
authorised capital of 1,498,000/. According to the 
accounts rendered 3lst March, 1873, there was an 
amount of 448,350/. not called up. They have the 
power to borrow the sum of 248,000/. (included in 
the above-stated capital) until June 5th, 1876, 
when the borrowing powers are reduced to 200,000/. 
The capital account for the half-year above named 
shows an expenditure of 1,055,700/., including a 
balance of 32,040/. ‘The total of revenue for the 
half-year, including balance of preceding account 
(697/.), amounted to 53,2287. There was an avail- 
able balance for dividend of 26,108/. on the share 
capital, amounting to 812,485/. 

Che most interesting of all the accounts is that of 
the New River Company, which supplies the major 
portion of North London. Its historical associations 
are connected with the progress of the metropolis 
during the last two hundred years, and, as is well 
known, the original shares, as issued in the time of 
its constructor, Sir Hugh Myddleton, have risen 
from the nominal price of 100/. to a fabulous sum. 
In a note some facts in regard to the company are 
stated in the report, of which we give an abbrevia- 
tion, for the information it contains will be novel 
to most of our readers: 

The New River Company's shares, as established by 
charter, are freehold, and are divided into moieties, one 
moiety, or 36 parts, being held by the incorporated “ad- 
venturers,” the other moiety, or 36 parts, being originally 
held by King James L., and subsequently by persons now 
called king’s shareholders, who are not incorporated with the 
adventurers. Both these moieties are again sub-divided, 
and beld by numerous persons, and being real estate, are 
subject to entail and to trusts for minors. By this com- 
pany’s Act of 1852 the amount “expended” by the company 
in their works “then in existence” was declared to be 
1,519,9587. and upwards, and the eapital of the company was 
deemed to be 1,519,958/. This Act did not, however, create 
shares or a share capital, or alter or affect the nature, rights, 
or status of the property as existing under their charter, the 
rights under which charter are, by the same Act, expressly 
reserved. This Act authorises the taking of certain lands for 
special improvements in their then existing works; and the 
company were by that and by subsequent Acts in the years 
1554 and 1857, authorised to raise on bond or debenture 
stock 1,000,0001. for special improvement and for their “ gene- 
ral purposes.” 

According to the accounts issued for the half- 
year ending 3lst December, 1872, the bond debt 
was as follows: 





£ 
Bonds at 4} per cent. 71,465 
” 44 ‘eo 8,000 
” 4 oe 444,793 
519,158 
Debenture stock at 4 per cent. ... 512,295 





1,031,463 © 








By the New River Company's Act of 1866 
company was enabled to create a new iption 
of shsres declared to be estate, to the 
amount of 500,000/. for their general purposes. The 
amount of these new shares on December 31, 1872, 
was as follows: 


£ 
442 fully paid 1002. each oe 44,200 
4443 on call of 301. his pet 183,290 
177,490 


The dividend on these new shares is to be pari 
passu with that paid to the proprietors of the 
original shares of the company. 

The capital account gives a general total of 
2,728,901/., including a balance of 44,767/., leaving a 
net amount of 2,684,134/. as the total expenditure 
capital) to December 31, 1572. The revenue account 

or the half-year gives a total of 161,722/., including 

a net balance of 3474/. brought from the previous ac- 
count, The dividends declared for the half-year end- 
ing June 30, 1872, amounted to 61,689/. Ina state- 
ment of liabilities and assets, December 31, 1872, the 
former is stated as 2,998,129/., including capital, 
while the assets show the very ctable result 
of some 300,000/. more or less available as cash. 
Practically the capital sunk in works, &c., may be 
represented as worth 2,730,000/. in round numbers, 
that is value not convertible into hard cash. 

The Southwark and Vauxhall Company have an 
authorised capital of 2,000,000/., the legal origin of 
which is traceable to a long list of Acts of Parlia- 
ment, It appears that there remains uncalled, a sum 
of 431,359/. The rate of interest on mortages and 
debenture stock is chiefly at 44 per cent. The 
total expenditure on capital account up to March 
31, 1873, was 1,544,483/., being 6660/. in excess of 
the capital raised. The revenue for the half-year, 
ending on that day, was 65,812/., inclading a net 
balance of some 71/., brought from the preceding 
half-year. The balance available fora dividend was 
at the same date 25,978/., on a capital stock of 
829,960/. The money really sunk in the concern 
waa about 1,550,000/. 

Last on the list is the West Middlesex Water 
Company. It appears to have an authorised capital 
of 1,355,066/. of which 476,312/. has not been called 
up. The total expenditure on capital account up to 
3lst March, 1873, is stated at 881,455/., and the 
revenue for the half-year to that period was 69,304/. 
including a net balance of 2304/. from the preceding 
half-year. The amount available for a half-yearly 
dividend was 62,936/. on a capital stock of 848,754/. 

Such is a general abstract of the accounts of the 
Metropolitan Water Companies for the most recent 
half-years, although as will be seen, such half-years 
are not generally comparable for similar, or rather 
identical periods. It appears that the total au- 
thorised capital of all the companies is 12,670,717/., 
of which about ten and a half millions has been 
called up, either in the form of shares, loans, or 
debentures, an amount about equal to that of the 
Metropolitan Gas Companies, so that between water 
and gas some twenty millions sterling represent the 
joint capital of the companies supplying London 
with these necessities of civilised life. ‘The daily 
supply of water during 1873, was about 113,000,000 
gallons to 504,000 houses, against 98,600,000 gal- 
lons to 441,000 houses in 1867. ‘The gross total 
revenue of all the companies is about 1,120,000/. 
per annum. The net revenue is about 620,000/., 
which affords a dividend of about 6 per cent. on 
the whole called up ag ree. of which, however, a 
large proportion is debenture stock, on which 
interest is paid at the rate of 4 to 44 per cent, In 
respect to the New River Company, the net profits 
for the year were about 177,000, and of the East 
London 95,000/. All the companies may find it 
necessary to increase their capital, by fresh calls, 
owing to the expenditure that will be uired for 
enlarging the constant supply. The total length 
of main already laid for the purpose is about 650 
miles. 


THE PEEL PARK EXHIBITION, 

Last week we noticed the various forms of boiler 
furnaces in which arrangements for mechanical 
firing are shown. Firebars and fire-doors come 
next in course. No. 2] is a set of water-circulating 
firebars, exhibited by Mr. R. J. Ellis. These 
bars were illustrated by us om page 212 of our 
fifteenth volume. Each firebar contains a small 
hydraulic tube, gin. diameter, bent like a long 
narrow letter C, and extending through the bar 
from the front nearly to the back and for- 
ward again, so that the tube ends are both at 





the front of the bar. When the firebar is being 
made the tube is laid in the mould, and the metal 
run round about it, so as to enclose it entirely. At 
the fire-door end the firebars are bolted down upon 
a roller bearer constructed so as to receive the ends 
of the hydraulic tube, and form a water-tight joint, 
while at the bridge end of the furnace rest 
upon an ordinary bearer, upon which they are free 
to move as the expansion or contraction affects 
their length. The method of forming the joints 
between the firebars and the bearer is simple and 
pay effective. The water that is to be used to 
eep the bars cool is the feedwater for the boiler. 
It is forced through the enveloped tubes, and each 
bar being independent of the rest, no entire stop- 
dy ee ay will occur through the acci- 
ental stoppage of one or two tubes, or yy 
of a bar or two. An automatic valve, fixed on the 
feed pipe, allows the water to circulate even should 
the boiler feed valve be closed, and we are informed 
that this | eta has been the main cause of the 
success of this firebar. So effective are the tubes 
in reducing the temperature of the firebars, while 
at the same time heating the feedwater, that the 
use of any other economiser is said to be unneces- 
sary, except, of course, so far as to intercept any 
waste heat that may be passing away through the 
flues. These bars are not shown in work, as no 
trial of them is made at the show by which any 
results may be authenticated ; we can do no more 
now than describe the arrangement which shows a 
more practical form of water firebar than many 
others that have been designed, 

Of movable firebars there are many different 
forms exhibited. Some sets are arranged so that 
alternate bars slide to and fro, others so that they 
see-saw lengthwise, or rock crosswise, or rise and fall 
bodily when the attendant moves the rocking bar by 
means of the lever provided for that . The 
intention of all these is — to facilitate the due 
cleaning of the fires, and the breaking up of clinkers, 
so that more uniform and perfect combustion may 
be insured than is the case when the same work has 
to be done by slicers, prickers, and other stokehole 
tools, A little economy in the consumption of fuel 
may be placed tothe credit of such arrrangements, 
as they all tend to make the duty of a fireman more 
easy, 80 that he may be fairly expected to perform 
it with better result than when the conditions are 
less favourable to him. The different forms of fire- 
bars shown are very varied. 

Nearly every shape that can well be thought of is 
represented by one or another, from the plain simple 
bar to the most complicated looking pattern, viewed 
either in ‘ plan” or in ‘cross section,” or “ side 
elevation.” Hexagonal apertures for air; saw- 
shaped or notched top surfaces; curiously shaped 
curvilinear side projections designed to impart 
peculiar motion to the air as it tries to enter the 
burning coal in its natural course; bars with solid 
webs and bars with perforations through them ; long 
bars and short bars; thick bars and thin bars— 
enough to please all tastes, 

What the actual advantages are that arise from 
the use of these elaborations does not clearly ap- 

ar, but from the number of such designs that are 

rom time to time patented, one would expect either 

to find some absolute economy attested, or else it 
must be believed that a substantial profit attaches 
itself to the production and manufacture of a series 
of new shapes, each to be offered in turn, as su- 
perior to some other that has been cast aside, and 
thus the so-called trial be repeated. 

Air regulators, dampers, and fire-doors form 
another extensive detachment of furnace fittings. 
Of air regulators at the fire-doors of furnaces 
there are several forms. In Broadbent's two-flue 
arrangement the opening of one fire-door causes 
the fastening of the other, while it raises its own 
air valye to the position of full open. After the 
firing is done, the door is supposed to be shut by the 
fireman, and then the air vaive will ually close 
itself. The shutting of the one door unlocksthe other, 
so that in its turn it may be opened; but only one 
door can be usedat once. Alternate firing is, there- 
fore, secured to a great extent by this arrangement. 
The same exhibitor shows an ash-pit damper closed 
by the action of the steam when it rises to the 
blowing-off pressure. The pressure of the steam 
acts upon one side of a circular diaphragm placed 
in a chamber. wg) ot par acerdeaghe st yr 
phragm the passages are ith water, which is 
the medium which the steam pressure is 
made to act upon the connexions i Migr tia 
lever fixed upon a carefully balanced flue damper. 
By this appliance avy fixed amount of variation of 
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boiler pressure may be made to change the position 
of the damper from ‘wide open” to “shut,” or 
vice versed, a8 the case may be. So finely can this 
arrangement be adjusted if worked in combination 
with a small dead weight safety valve, that a varia- 
tion of half a pound pressure in the boiler will open 
or close the damper. About a dozen of these are 
svid to be now working and giving very satisfactory 
results, They are not shown in action here, but 
may, we understand, be seen at work in a mill not 
far from the Exhibition. 

Another form somewhat similar to the above is 
exhibited, viz., Cathell’s patent, of which very 


many are said to be working in and about Man- | 


chester, and a third is also shown by Messrs. J. and 
W. Weems, of Johnstone, near Glasgow, who state 
that hundreds are in daily operation, effecting a 
large saying of fuel. 


the arrangement being that known as Hall's system. The 
cylinders are 17 in. diameter by 22 in. stroke, and are placed 
7 ft. 7 in. from centre to centre. They are well fixed to 
the frames, as shown by the half transverse section through 
the smokebox, and they are fitted with balanced slide valves, 
as will be seen from the sectional plan. 
| The coupled wheels are 6 ft. 4 2 in. in diameter, and are 
7 ft. 88 in. apart from centre tocentre. The leading wheels 
are 4 ft. in diameter, and the distance between the centres 
of the leading and driving axles is 6 ft. 8g in., thus making 
the total wheel base 14 ft. 5}in. The springs are all 
| arranged above the axles, and those for the coupled axles 
are connected by compensating beams, the brackets for hold- 
| ing the centres of these levers being very neatly arranged, as 
shown in the transverse section through the firebox. As the 
lengine has outside frames the coupled axles have outside 
| cranks, those on the driving axle being arranged so that the 
| bearings are formed on their bosses. In the case of the 
trailing axle this arrangement is not necessary, as the 
| coupling rods being outside the connecting rods, room is left 


Martin's patent pendulous fire-door, which is | for the bosses of the trailing cranks outside the axle bearings. 


widely known, is here shown. ‘These doors hang 
from the top, and not by one side, as is usually the 


case with fire-doors, and, being well balanced, | 


will remain in any position it is desired. The air is 
consequently admitted to the furnace below the 
door, which, by its curved shape and peo di- | 
rects it upon the dead plate, instead o sending it 
at once up to the crown of the firebox. ‘The due 
admixture of air with the gases from the fuel is 
more surely effected by this arrangement than by | 
doors opening sideways. Smoke is greatly lessened, 
and economy therefore secured. 

‘Two or three other forms of dampers are shown. | 
That known as Lake's patent consists of a short | 
fluted cone, placed at the end of a furnace flue or 
tube, with its central point directed towards the | 
fire. ‘The cone can be brought near to the end of 
the flue or tube, so as to nearly close the aperture, 
or it can be set further back, and give more room 
for the exit of the hot gases by means of a handle | 
at the furnace front, but in whichever position it 1s, | 
its object is to cause the stream of heat to flow out- | 
wards all round the inner circumference of the flue | 
or tube, and not to pass away at one point (pro- 
bably the upper part) only. 

Another form of flue damper is shown by a brass 
model of a Cornish boiler having a dise somewhat 
less in diameter than the flue, hung upon a central 
axis, and placed within the flue near to the back 
end. <A lever on the spindle attached to a rod 
leading to the furnace front enables the attendant 
to set this damper, or ‘‘ wad,” as it is termed, in 
any desired position. 

The aim of this invention is the same as that | 
last described, though its effect is, perhaps, still | 
more local ; but we fail to see how either one or | 
the other of these can effect any great amount of | 
economy, because the influence of these appliances | 
can surely be only local, and they cannot exert any | 
directing force upon gates which are passing 
towards them from the furnace, until they arrive in | 
close proximity to these obstructions. So long | 
as the “cone” or “wad” does not unduly | 
diminish the draught, it may tend to economy of 
fuel, though to what extent it seems difficult to 
determine. The testimonials shown state 10 per 
cent, to 15 per cent. of saving ; bat if all the savings | 
represented by the various improvements exhibited | 
be added together, it looks as though long before the 
end of our examination was reached, we shall be 
persuaded to believe that a perfect boiler might 
possibly be constructed to embody all the improve- 
ments, the result of which would more than satisfy | 
the most sanguine of the Council, and show that 
the consumption of fuel ought to be reduced to no- | 
thing at all.* 


BORSIG'S PASSENGER LOCOMOTIVE. 
Wir the last and the present number we have published | 
two two-page engravings, showing the passenger locomotive 
for the Berlin-Potsdam-Magdeburg Railway, which was 
exhibited by Mr. Borsig, of Berlin, at the late Vienna Ex- 
hibition. As will be seen by the illustrations, the engine has 
six whee!s—the driving and trailing wheels being coupled 
—outside cylinders, outside frames, and inside valve gear, 


| 
| 


* In our last week's article on the Peel Park Exhibition, 
in # ing of Mr. Whitworth’s self-acting furnaces, it was 
inadvertently stated that the water bridge and the water 
heaters at the sides of these furnaces, were of “strong cast 
iron.” This, however, was an error, as these parts are made 
of Lowmoor plates welded up. In stating, also, that these 
furnaces were not appliceble to two-flued Lancashire boilers, 
we meant that they could not be introduced into the flues in 
the place of the ordinary firebare. ‘They have, however, been 
applied to many double-filued boilers by being placed below 
the boiler, an arrangement which—objecting as we do to ex- 
ternal firing in all cases where it can be avoided—we cannot 
regard favourably. 





| sired angle of opening. The workmanship of the locomo- 


The axle boxes of the coupled wheels are fitted with adjust- 
ing wedges. 

The valve gear is of the Allan straight-link type, and it 
and all the details of the motion are very well worked out. 
The reversing is effected by a screw. The connecting rods 
and coupling rods are grooved or recessed at the sides, the 
shape of the recesses in cross section being a segment of a 


|circle. As we remarked on a former occasion, this section, 


although it does not lighten the rods so much as grooves of 
a rectangular section and equal width and depth, has the ad- 
vantage over the latter that it enables the rods to be more 


easily kept clean. The pattern of the connecting and 
coupling rod ends is particularly neat, the brasses being set 


up by wedges and screws. The crosshead, too, is of very 
neat design, and the guide bars are substantial. The cross- 
bead blocks are fitted with brass liners or wearing pieces, as 
in the case of most German locomotives. The piston rods 
are enlarged on the pistons and crossheais, the glands being 


| made in halves to allow of this. The pistons are of a very 


light section, as shown, and are made of wrought iron. 

he frames are deep, and are each formed of a single plate 
1.18 in. thick, while their distance apart is 5 ft. 11.4 in. 
The two frames are, as will be seen, well connected by 
transverse stays, and the squareness of the whole is well 
insured by the strong horizontal plate stays introduced at 
the leading end above and below the cylinders, these plates 
extending back from the leading buffer beam to the hind 


end of the cylinders. The manner in which the boiler is | 


carried is clearly shown by the transverse sections, and by 
the plan and sectional plan. Thesupports at the firebox end 
are of course arranged so as to admit of the free expansion 
and contraction of the boiler. 

The boiler barrel is 4 ft. lin. in diameter inside the 


| largest plate, and its centre is 6 ft. 32 in. above rail level. 
|} It contains 169 tubes 1.97 in. in diameter outside, and 


1.77 in. inside, and 12 ft. 1jin. long between tube-plates. 
The smokebox tube-plate is of iron 1 in. thick, while the 
rest of the barrel is of steel plates 0.51 in. thick. The fire- 
box casing is 6 ft. 62 in. long, and has the top stayed on 
Herr Becker's plan, of which we have already spoken on 


several occasions. A modification has, however, been made! 


by the introduction of transverse stays above the firebox, 
these stays being secured to arched diagonal angle irons, 
arranged as shown in the transverse section through the 


firebox. The plates of the firebox casing are iron, and are | 


0.59 in. thick, 


The inside firebox is of copper, and is 5 ft. 84 in. long | 


at the top, and 5 ft. 11§in. at the bottom, while its widths 
are 3ft. 7jin. and 3 ft. 84in. at the top and bottom re- 
spectively. ‘The grate is placed at a very steep inclination, 
so as to enable the trailing axle to be got in beneath it, and 
thus the height of the crown above the bars is 4 ft. 4 in. at 
the front, but only 2 ft. lf in. at the hind end. The side 
and back plates of the firebox, and the lower part of the 
tube-plate are 0.59 in. thick, while the upper part of the 
tube-plate is 1.02 in. thick, and the crown plate 0.79 in. 
thick. The firebox heating surface is 76.6 square feet, 
while the tubes expose 952.3 square feet of internal, or 
1059.5 square feet of external surface. ‘The total surface, 
with internal tube surface, is thus 1028.9 square feet, or with 
external tube surface, 1186.1 square feet. The horizontal 
projection of the firegrate area is 22.13 square feet. The 
firedoor is of the “ Midland” or sliding pattern, the details 
of its arrangement, as, indeed, of all the boiler fittings, being 
extremely well worked out. The boiler is fed by two in- 
jectors, arranged below the footplate as shown. 

The footplate is protected by a comfortable cab fitted with 
windows, which turn on top and bottom centres, a neatly 
arranged catch being provided for fixing them at any de- 


tive exhibited at Vienna was of the highest class, the brass- 
work and coppersmiths’ work, in particular, being of unusual 
excellence, while the whole engine was characterised by 
that attention to matters of detail and fivish which espe- 
cially characterises the productions of experienced locomo- 
tive builders. As we have remarked on a former occasion, 
the engine we have described is undoubtedly one which will 
do good work with fast trains, although the arrangement 
with outside frames and cranks leads, we consider, to the 
employment of greater weight than would be necessary for 
the production of an equally powerful engine with inside 


=—=—== 
weight of the engine, in working order, is 36.1 tons, this 
weight being distributed as follows: On leading wheels, 12 
tons ; on driving wheels, 12,1 tons; and on trailing wheels, 
12 tons. 


KAY'S COMPOUND COLUMNS. 

We illustrate on page 132 a system of compound iron 
columns, introduced by Mr. John A. Kay, of Saint-Louis, 
formerly of the Baltimore Bridge Company, Baltimore, 
United States, the object of which is to reduce cost by 
adopting simple standard patterns and connexions. How 
this is attempted will be seen clearly from the illustrations, 
which show the mode of coupling the lengths together, 
and of making the crogs girder attachments. In three 
of the detached figures, wrought-iron coupling plates are 
shown above and below the joint, to preserve the structure 
in case of sudden fracture. As will be seen in the illustra- 
tion, these columns may be formed of wrought and cast 
iron combined, or they may be of cast iron entirely. 








CONCRETE CONSTRUCTION. 

Ow Tuesday, the 10th inst., a paper was read before the 
Institution of Civil Engineers, by fe Bindon Blood Stoney, 
M.A., M. Inst. C.E., “On the Construction of Harbour and 
Marine Works with Artificial Blocks of Large Size.” Mr. T. 
E. Harrison, President, oceupied the chair. 

The author described a new method of submarine construc- 
tion, with blocks of masonry or concrete far exceeding in 
bulk anything hitherto attempted. The blocks were built 
| in the open air on a quay or wharf, and after from two to 

three months’ consolidation, they were lifted by a powerful 

yair of shear legs, erected on an iron barge or pontoon. 
| When afloat, the blocks were conveyed to their destination 
in the foundations of a quay wall, breakwater, or similar 
| structure, where each block occupied several feet in length 
of the permanent work, and reached from the bottom toa 
| little above low-water level. The superstructure was after- 
wards built on the top of the blocks in the usual manner by 
tidal work. By this method the expenses of cofferdams, 
pumping, staging, and similar temporary works were avoided, 
| and economy and rapidity of execution were gained, as well 
| 48 massiveness of coustruction, so essential for works exposed 
| to the violence of thesea. There was now being built in this 
| manner an extension, nearly 43{t. in height, of the North 
| Wall Quay in the port of Dublin. Each of the blocks which 
composed the lower part of the wall was 27 ft. high, 21 ft. 
4 in. wide at the base, 12 ft. long in the direction of the wall, 
}and weighed 350 tons. The foundation for the blocks was 
excavated and levelled by means of a diving-bell, the chamber 
of which was 20 ft. square and 6} ft. high When the men 
were at work the bell rested on the bottom. A tube or 
funnel of plate iron, 3 ft. in diameter, rose from the centre 
of the root of the bell to several feet above high-water level. 
An air-lock in the top of this funnel afforded a passage up or 
down, without the bell having to be lifted out of the water. 





| The material excavated was cast into two large trays, sus- 


pended by chains from the roof of the bell; when these were 
tilled, the bell was lifted a few feet off the bottom, and the 
bell-barge was drawn a short distance away from the line of 
the wall where the stuff was discharged, by tilting the trays, 
and the bell returned to its work again. The hull of the 
floating shears was rectangular in cross section, 48 {t. wide 


| and 130 ft. long. The aft end formed a tank, into which 


water was pumped to balance the weight of the block sus- 

nded from the shears at the bow of the vessel. The shear 
egs were rectangular tubular pillars of plate and angle iron, 
with a cross girder resting on the top; above this girder there 
were two sets of pulleys, through which were reeved the 
lifting (pitch) chains, formed of one and two flat links 
alternately. There were eight parts to each chain, or six- 
teen parts altogether, so that each part had to support, theo- 
retically, one-stxteenth of the suspended block. The inner 
ends of the chains passed down to the deck, where they were 
controlled by a pair of powerful crab winches driven bya 
14 horse power steam engine, which also worked a centrifugal 
pump for filling or emptying the tank. The slack of the 


j chains, after passsing through the crab winches, was led 


under the deck, and was coiled up in the engine room over 
fixed pulleys by two donkey engines. When paying out 
chain the donkey engines were thrown out of gear, and the 
crab wineltes on deck hauled up the slack according as it 
was wanted. Two cast-iron ers were built inio the 
bottom of each block, and at the end of each girder there 
was a rectangular hole. Four vertical tubes were built in 
the block over these holes in the girders, and the suspending 
bars were lowered from above and turned at right angles, 
so that their ends, which were T-shaped, caught beneath the 
ee The upper ends of the suspender bars were also 

“shaped, and were attached in a similar manner to the 
lower sets of pulleys through which the lifting chains were 
reeved. When a block was set in place, the suspender bars 
were turned back 90 deg., and withdrawn for turther use. 
Each block had vontieal grooves left in the sides, and when 
two blocks were in place these grooves formed a tube 3 ft. 
square. A mass of concrete was subsequently thrown into the 
grooves, to act as a key or dowel between block and block ; 
this completely plugged up the joints, which were only about 
4 in. open on the face. 

The paper also contained a description of an annuiar block 
of concrete 19 ft. in diameter, weighing 80 tons, which the 
author constructed for the base of a beacon tower, in the 
year 1863, and conveyed 2 miles down the Liffey, where it 
formed its own cofferdam in water 5} ft. deep at low sprivg- 
tides. The water was pumped out by hand pumps, and the 
ground inside excavated, concrete being placed on the top of 
the ring as it sank, like the brick wells in India or the shafts 
of the Tunnel. 

The method of making conerete and mortar, adopted by 
the author, differed in some from that in ordinary 





frames, and with the crank pins fixed in the wheel bosses in 
the ordinary way. We may add, in conclusion, that the 





use. He preferred a rapid mixture of the ballast or sand 
with cement or lime to the slow triturating process of the 
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a n with edge ranners. The concrete mixer, devised by | Buchanan, C.E., on railway construction, and The York Gas Company declares 10 cert. dividend, arid 
mortar Pam. by © B bores power engine, would turn out from |of the cost of the Aft. Ghia. with the 4% The | the York Water Compaty 71. per cent. 
10 to 12 eubie yards per hour. The mixer was a fixed hori- | writer first directed attention to the present system of rail- AN Btation.~The station 
open on the top, with a longitu- —_ and showed that no reduction of outlay, consistently Penist a the line of ao Meee d Fond 
dinal axis, having stout iron blades at short intervals, | with the safe =< on of the traffic, could be attempted : ’ Rail inet week to lige 3 
th, as they revolved simultaneously, pugged the materials | on them, b ing them of a lighter construction. Hej —: tati me bin vn! K opened for trafic. It com- 
and screwed them forward. The water was let on gradually | then en upon a review of the reasons which have been seg . the —— end ke. Th 
through a rose, and the first few blades incorporated the | advanced for and against the narrow gauge, and strongly ms aan dean ae ae tee 500 ft. be 
materials in a dry state before they reached the water. advocated its adoption on railways intended effectively and | {P and Se ee cane aaa to = 
The author believed the application of the new system of | economically to develop the traffic of rural districts, describ- po ep 


gigantic blocks to the construction of breakwaters would, 
va many cases, be cheaper, more rapid, and more permanent 


than the ordinary methods of construction. 





—— — 
NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Tron Market.—The pig-iron market has 
been very dull since the date of last report. Last week the 
vrice fluctuated between 100s, 6d. and 101s. 9d., closing at 
the latter price on Friday. On Monday the market opened 
at 101s. ob and receded to 100s. 6d. Yesterday forenoon 
the opening price was 100s. 1}d. cash, and a large 
business was done down to 97s. 3d., from which a smart re- 
action took place, and at close of early ‘Change there were 
buvers at 98s. 9d. On late "Change the tone was steadier, 
and closed with buyers at 98s. 3d., sellers 98s. 6d. The prices 
f makers’ iron have been so irregular that correct quotations 
cannot well be given. The latest official quotations vary from 
102s, 6d. to 112s. 6d. for No. 1, and from 100s. to 104s. for No. 
Last week's shipments amounted to 7303 tons as against 
537 tons in the corresponding week last year. This fore- 
n’s market was flat, and business was done at 98s. 64d., 

and in the afternoon business was done down to 95s. 6d. 





The Manufactured Iron Trade.—There is no improvement 

to notify in this branch of trede. Orders are still scarce, and 

st of the works are doing but a small business. Inquiries 

sre very numerous, but there is a marked indisposition to 

place them until it is seen if there is to be any further re- 

action in prices. Some merchants are able to execute small 

lers at much easier terms than the manufacturers, and 

ngst the latter there is a = deal of competition for 

ch orders as are urgent. Notwithstanding the present 

slackness and the consequent unsettledness in the trade, there 

sa confident expectation in various quarters that before long 
sere will be good trade. 


New Wire Mill.—Mr. Thomas Ellis, of the North British 
n Works, Coatbridge, is making rapid progress with his 
arrangement for the manufacture of iron wire. He has 
ted a pair of coupled engines for driving the mill, and 
far forward that it is expected that steam will be 
n in the course of a week or two. The mill proper is also 
forward state, and it is probable that by the eginning 
f April the process of manufacture will be actually com- 
menced. This, it may be mentioned, is the first attempt at 
wire-making on the large scale in Scotland. In the first 
instance the arrangements only contemplate the manufacture 
{wire for fencing and for telegraph pape. There are 
already numerous inquiries for finished wire, and doubtless 
the production will be very considerable to meet those in- 
juiries, or rather the prospective demands which the in- 
indicate. 


they are 60 


julries 


The Coal Trade-—Much anxiety at present exists among 
the miners regarding the accumulation of coal, which is 
going on in various mining districts, and the prospect of a 
general reduction of wages. In Fifeshire and Clackmannan- 
shire the coalmasters met some days ago and resolved to 
reduce miners’ wages to the extent of one shilling per day. 
The usual fortnightly notices have been issued announcing 
that the reduction is to come into operation. It is not pub- 

cly known what action, if any, the miners intend to take 
under the circumstances. There is no mining district in 
Seotland where resistance—assuming it to be resolved on— 
would be more likely to succeed, owing to the universal 
doption of union principles throughout the two counties. 
i some districts coal can now be had at about one-half 
the price that was paid twelve or fifteen months ago, and 
me of the discreet leaders among the. miners are 
preparing their men for a general reduction of wages, not in 
Ayrshire only, or in Fife and Clackmannan, or Airdrie, or in 
Stirlingshire, but all over Scotland. In some districts the 
men are attempting to stave off the fall of wages by restrict- 

g their “ darg’’ or day’s work, or by proposing to come to 
four days a week; but with a falling market, coalmasters 
are not unwilling to compete with each other to secure 
rders, and hence miners’ wages are bound to come down. 
A feeling prevails among the men, however, that instead of 
nsking strikes on the one hand, or lockouts on the other, it 
would be much better that the rate of wages should be 
settled amicably by joint-committees or bourds of coal- 
masters and miners. 


Royal Scottish Society of Arts.—The stated meeting of 
the Royal Scottish Society of Arte was held on Monday night 
in the Soeiety’s hall, George-street, Edinburgh, the presi- 
dent, Mr. T. C. Archer, F.R.S.E., in the chair. A communi- 
cation from Mr. T. Claxton Fidler, C.E., Richmond, Surrey, 
on suspension bridges and arches, and particularly on a new 
form of rigid suspension bridge, was read to the — by 

t. E. Sang, the secretary, and its peculiarities explained by 
means of illustrative drawings. It was afterwards remitted 
to a committee. At the close a number of donations were 
laid on the table. 


Association of Engineering and Shipbuilding Draughts- 
men.—A monty of this euedation was held last Thursday 
evening, the president, Mr. G. K. Grieve, in the chair. A 
Peper was read by Mr. P. Ruthven on the “ Hydraulic Pro- 
Pwsion of Vessels,” and proved most interesting. 

Edinburgh and Leith Engineers’ Sociely.—A meeting cf 
this society was held last week—Mr. Alexander Leslie, C.E., 


hence a 


ing as instances the Festiniog and Isle of Man Railways. 
The narrow gauge line, by admitting of quicker curves, and 
being thus able to follow the contour of a district more easily, 
was stated to be capable of being constructed at nearly one- 
half the first outlay of a standard gauge line. Mr. Bu- 
chanan detailed estimates of the cost of constructing bridges, 
&c., suitable for the two gauges, and made the following 
comparisons: —A three-span viaduct for 83ft. gauge cost 
16201, while a similar one for standard gauge ont S191. ; 
one mile of permanent way standard gauge, with 75 Ib. rails, 
cost 28861., whereas the 3 ft. gauge, with 451b. rails, would 
only cost 18637. The paper concluded with a comparison of 
the cost of maintenance and working expenses. 


New Railways at Johnstone. — An engineer representing the 
Glasgow and South-Western Railway Company, accom- 
panied by a number of contractors, went over the ground 
that has been fixed upon for the formation of new railways 
and stations at Johnstone, for which Acts of Parliament have 
been obtained. The works to be undertaken are to be di- 
vided into sections for the conveni oO tractors, 
comprehend a new railway to Linwood for passengers and 
minerals from a junction with the Glasgow and Ayrshire 
Railway, at the north of the River Cart, with a station 
at Linwood, a new station for Johnstone, near the Johnatone 
gasworks, and a goods station on the north side of Johnstone, 
near Milliken Park, with railways from the Ayrshire line at 
the south side of the Cart to both of those stations. There is 
now a certainty, therefore, of the important mining vi 
of Linwood, which hes hitherto remained isolated, being ad- 
mitted at an early date to a participation in the advantages 
of railway communication. 


Premiums to Caledonian Railway Servants.—Mr. Smithells, 
the general manager of the Caledonian Railway Company, 
has issued a circular in which he says :—* Referring to m 
circular of the 25th of November, 1873, it has been found, 
after two months’ experience, that to restrict the payment 
of premiums to those servants only who have not been 
directly or indireetly connected with any accident will, in 
certain eases, operate with undue severity by depriving them 
of their premiums in uence of their Ravin been con- 
nected with accidents in regard to which they have not in 
any respect been blameable ; and as it is the desire of the 
directors to award the premiums fairly and impartially, I 
have been authorised by them to amend the regulation by 
substituting for the words ‘who shall not for one year have 
been directly or indirectly connected witb any accident,’ the 
words ‘who shall not for one year have caused, contributed 
to, or by his neglect failed to prevent, any accident.’ This 
amendment will have a retrospective effect. That is to say, 
it will be adopted as from the Ist of December, 1873.” 





NOTES FROM SOUTH YORKSHIRE. 
Suerrizity, Wednesday. 

North-Eastern Railway Company.—The report of this 
company, to be submitted to the shareholders on Friday, Fe- 
bruary 13th, presents several features of interest. In new lines 
134,849/. have been laid out; 327,7211. in providing addi- 
tional station, &c., accommodation, and 391,808. in new roll- 
ing stock. The dividend on North-Eastern Consols is re- 
commended to be 10 per cent. 60,000%. additional has been 
id for coal and coke owing to the increase in prices. A 
ine is proposed to be constructed from Middlesbrough to 
Greetham, the River Tees to be tunnelled where it passes 
over a solid bed of clay. A line is recommended from Pic- 
kering to Seamer, 16 miles, and from Hull to Kirk Ella, 3 
miles. Branches will be made to the York cattle market, to 
the new docks at Tweedmouth, anid others for connecting 
purposes. With the London and North-Western Company 
the Leeds new station is to be enlarged, and to construct a 
line from Knottingley, on the North-Eastern, to Swinton, 
on the Midland line. There are also various minor altera- 
tions to be taken in hand. The engineer of the company re- 
ports that the line from Helmsley to Pickerin, been 
opened as far as Kirbymoorside and to K b h 


Water 'y Of Mexboroug i 
Mexborough Local Board, Mr. Torlinson, C.E., 
water might be obtained from St. Helens and Luddle 
to supply Mexborough, Swinton, and Kilnhurst. 

tion, cost might 
Further ection will be taken in 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MippLessroven, Wednesday. 

The Cleveland Iron te SBM ig ro . 

¥ ttendance , t Middlesbrough. 

notion, heaeeen, thes covinel Goatigthen ly interested in 


and | the iron trade were absent in consequence of the county elec- 


tions in Durham. The market was flat, and little or no 
business was transacted. Pig-iron makers 
82s. 6d.— 6s. per ton less than they have been quoting for 
some time—and it was sold at less than that price. 


The Cleveland Ironmasters’ Association Returns.—Theie 
returns, which clearly indicate the true position of the trade, 
have been issued, and they show that at the end of January 
there were 135, out of 140, blast furnaces in tion. 
New furnaces are being built as follows: Bolckow, Voouhen, 
and Co. are building one new furnace at Eston. Thomas 

two new furnaces at South 
-, Limited, are building two 


Vaughan and Co. are buildin 

Bank. Hopkins, Gilkes, and 

new furnaces. Bell Brothers, Limited, are building four new 
furnaces at Port Clarence. George Wythes Co. are 
building one new furnace. Rosedale and Ferry Hill Iron 
Company are building two new furnaces. The Weardale 
Tron Company are rebuilding two furnaces at Towlaw. 
Robson, Maynard, and Co., are building two new furnaces 
at the Redear Iron Works, Coatham. The Loftus Iron 
eweny are building two new furnaces at Skinningrove. 
C. and T. nall, junr., are building one new furnace. 
Bolckow, Vau , and Co., Limited, are building one new 
furnace at Witton Park. 


The Finished Iron Trade.—The of the finished 
iron trade are brightening. Pig iron and fuel being reduced 
in price will enable the manufacturers to buy materials 
cheaper, and give them a rempetnb: Fay on their 
at a profit, which is more than some of have done 
considerable time past. Several fair rail contracts are 
being executed Cleveland and the 
number of inquiries constantly coming to hand it 
po Laps wil ree Seas oe 

ills in operation for ater of this 5 
price of ordinary sections is 100. Je. t0 108. 15s. par ton. 

Shipbuilding and Engineering.—The banks of the Tyne, 
Wear, and Tees t an appearance of activity. "On 
the stocks at different extensive shipyards there are steame 
of all sizes in various stages of construction, and although 
all the builders are not overstocked with orders, there is on 
the whole fair reason to believe that during this year the 
shipbuilding trade will bear favourable comparison with 
previous years. Many of the engineers are very busy, es- 
pecially with marines. 

The Coal and Coke Trades.—Both coal and coke are 
abundant and prices are lower. Owing to the severe weather 
during the last few days the household demand has been 
better. 


The Proposed Tunnel Underneath the Tees.—The North- 
Eastern Railway Company, who it will be remembered failed 
to obtain a Bill to enable them to cross the Tees by a bridge 





Boroughbridge, and the Masham and Melmerby branches 
will be completed by June; the Leeds and Wetherby and 
the Hartlepools lines are —.. good progress, as also is 
the Hawes and Leyburn line. Tenders are now being in- 
vited for the York new station and works, and will shortl 
be issued for the works through Sunderland and from 

Eden to Stockton. The substitution of iron for timber 
bridges, estimated to cost 110,000/., has been completed ex- 
cept a small bridge, which will probably coet 25001. When 
it is altered the whole will have been done for 7200/7. less 
than the estimate. 





vice-president, in the chair. A paper was read by Mr. John 


- 





to make a tupnel underneath the river, so that they may 
ect Durham and Yorkshire together by rail at the 
capital of the Cleveland iron . h 








_. | Mr. Thomas Brassey, M.P., has, we are pleased to learn, con- 

Wagon, Banking, §c. Companies’ Dividends.—The British | sented to preside at the twenty- i of 
Wagon Company's report states that during the past six | the London Association of Foremen Enginowe 
months\the suaber et papas has been raised spe ees | men, to be held in the Great Hall of the City Terminus 
the total 2821. The year’s profit is 26161., admitting of | Hotel on Saturday, the 14th of March next, 
a dividend of 10 per cent. The Sheffield Wagon Company — 
has now 3347 w and has 2713. available for distribu-| Dgarn ov Sim Faascis Pstitr Surta.—We to 
tion by a dividen oe poe. The Sheffield and Rother- | announce the of this well-known inventor which took 
ham Railway Company declares a dividend of 124 per cent. on Thursday last. Sir Francis was born in 1808 at 
with a bonus of 31. per share. ‘The reserve fund amounts to ye, end wes Core oe of his age. In 
84,9351., and the bank is to be registered as an unlimited | the 1855 a Civil pension of annum was 
company. The | York Union Bank declares 10 per cent. condecved upon his by the Geese, is esatigection of bis 
which with an inteates Sines of 6 Py eet om exertions x out the of ie Pang A sae 
bonus, makes 20 per cent. for the year. ne guaran peller to . A a ae 
7 TP pina ype Ke me A AS as an un- tte time of bis death he’ ied he flo curator of the 
limited com , where inability of shareholders ceases | Patent Office Museum, South Kensington, which appoint- 
after the Sine sfene year hem the transfer of their shares. | ment he received in 1960. 
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them until it is seen if there is to be any further re- 

ni es. Some merchants are able to execute small 

st much easier terms than the manufacturers, and 

» latter there is a good deal of competition for 

r: as are urgent. Notwithstanding the present 

ss and the consequent unsettledness in the trade, there 

ident expectation in various quarters that before long 
will be good trade 

Wire Mill.—Mr. Thomas Ellis, of the North British 

Works, Coatbridge, is making rapid progress with his 

r for the manufacture of iron wire. He has 

1 a pair of coupled engines for driving the mill, and 

forward that it is expected that steam will be 

e course of a week or two. The mill proper is also 

ward state, and it is probable that by the beginning 

the process of manufacture will be actually com- 

This, it may be mentioned, is the first attempt at 

making on the large scale in Scotland. In the first 

the arrangements only contemplate the manufacture 

for fencing and for telegraph purposes. There are 


wire 


ready numerous inquiries for finished wire, and doubtless 
very considerable to meet those in- 
ither the prospective demands which the in- 
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Coal Trade.—Much anxiety at present exists among 
regarding the accumulation of 

n various mining districts, and the prospect of a 
In Fifeshire and Clackmannan- 
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ith edge runners. The concrete mixer, devised by 
y a 3 horse power engine, would turn out from 
" The mixer was a fixed hori- 
ined trough, open on the top, with a longita- 


and the first few blades incorporated the 


r believed the application of the new system of 
. blocks to the construction of breakwaters would, 
nany cases, be cheaper, more rapid, and more permanent 
rdinary methods of construction. 


since the date of last report. 
tuated between 100s. 6d. and 101s. 9d., closing at 
On Monday the market opened 


14 


Iron Trade.—There is no improvement 


Ord 


works are doing but a small business. 
erous, but there is a marked indisposition to 


if any, the miners intend to take 

There is no mining district in 
resistance—assuming it to be resolved on— 
ly to succeed, owing to the universal 
f union principles throughout the two counties. 
» districts coal can now be had at about one-half 
at was paid twelve or fifteen months ago, and 
discreet leaders among the miners are 
their men for a general reduction of wages, not in 
rin Fife and Clackmannan, or Airdrie, or in 
ver Scotland 
ing to stave off the fall of wages by restrict- 
or day’s work, or by proposing to come to 
ut with a falling market, coalmasters 
willing to compete with 
hence miners’ wages are bound to come down 
prevails among the men, however, that instead of 
z strikes on the one hand, or lockouts on the other, it 
much better that the rate of wages should be 
joint-committees or boards 


tlish Soc iety of Arts.- 
h Society of Arts was held on Monday might 
George-street, Edinburgh, the presi- 
Archer, F.R.S.E., in the chair. 
m Mr. T. Claxton Fidler, C.E., Richmond, Surrey, 

n bridges and arches, and particularly on a new 
f rigid suspension bridge, was read to the meeting by 
Sang, the secretary, and its peculiarities explained by 
It was afterwards remitted 
~e a number of donations were 


A paper was read by Mr. John 


1. 
ne down to 97s. 3d., from which a smart re- 
ace, and at close of early "Change there were 
On late ‘Change the tone was steadier, 
i with buyers at 98s. 3d., sellers 98s. 6d. 
iron have been so irregular that correct quotations 
The latest official quotations vary from 
Li2s. 6d. for No. 1, and from 190s. to 104s. for No. 
t week's shipments amounted to 7303 tons as against 
rresponding week last year 
market was flat, and business was done at 98s, 6d., 
n business was done down to 95s. 6d, 


at short intervals, 


qed the materials 
et on gradually 
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Last week the 


Yesterday forenoon 
cash, and a large 


The prices 


This fore- 


ers are still scarce, and 
Inquiries 


coal, which is 


It is not pub- 


In some districts the 


each other to secure 


of coal- 


The stated meeting of 


A communi 
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rgh and Leith Engineers’ Society.—A meeting cf 
lety was held last week—Mr. Alexander Leslie, C.E., 


Buchanan, C.E., on railway construction, and com | 
of the cost of the 4ft. 8}in. with the 3ft. gauge. The | 
writer first directed attention to the present system of rail- 
ways, and showed that no reduction of outlay, consistently | 
with the safe carrying on of the traffic, could be attempted | 
on them, by making them of a lighter construction. He | 
then entered upon a review of the reasons which have been | 
advanced for and against the narrow gauge, and strongly | 
advocated its adoption on railways intended effectively and | 
economically to develop the traffic of rural districts, describ- 

ing as instances the Festiniog and Isle of Man Railways. 

The narrow gauge line, by admitting of quicker curves, and | 
being thus able to follow the contour of a district more easily, | 
was stated to be capable of being constructed at nearly one- 
half the first outlay of a standard gauge line. Mr. Bu- 
chanan detailed estimates of the cost of constructing bridges, 
&e., suitable for the two gauges, and made the following 
comparisons: —A three-span viaduct for 3ft. gauge cost 
16207, while a similar one for standard gauge cpst 30491. ; 
one mile of permanent way standard gauge, with 75 lb. rails, 
cost 28861., whereas the 3 ft. gauge, with 451b. rails, would 
only cost 1863/. The paper concluded with a comparison of 
the cost of maintenance and working expenses. 


New Railways at Johnstone.— An engineer representing the 
Glasgow and South-Western Railway Company, accom- 
panied by a number of contractors, went over the ground 
that has been fixed upon for the formation of new railways 
and etations at Johnstone, for which Acts of Parliament have 
been obtained. The works to be undertaken are to be di- 
vided into sections for the convenience of contractors, and 
comprehend a new railway to Linwood for passengers and 
minerals from a junction with the Glasgow and Ayrshire 
tailway, at the north of the River Cart, with a station 
at Linwood, a new station for Johnstone, near the Johnstone 
gasworks, and a goods station on the north side of Johnstone, 
near Milliken Park, with railways from the Ayrshire line at 
the south side of the Cart to both of those stations. There is 
now a certainty, therefore, of the important mining village 
of Linwood, which hes hitherto remained isolated, being ad- 
mitted at an early date to a participation in the advantages 
of railway communication. 


Premiums to Caledonian Railway Servants.—Mr. Smithells, 
the general manager of the Caledonian Railway Company, 
has issued a circular in which he says :—“ Referring to m 
circular of the 25th of November, 1873, it has been found, 
after two months’ experience, that to restrict the payment 
of premiums to those servants only who have not been 
directly or indirectly connected with any accident will, in 
certain cases, operate with undue severity by depriving them 
of their premiums in consequence of their having been con- 
nected with accidents in regard to which they have not in 
any respect been blameable; and as it is the desire of the 
directors to award the premiums fairly and impartially, 1 
have been authorised by them to amend the regulation by 
substituting for the words ‘who shall not for one year have 
been directly or indirectly connected with any accident,’ the 
words ‘who shall not for one year have caused, contributed 
to, or by his neglect failed to prevent, any accident.’ This 
amendment will have a retrospective effect. That is to say, 
it will be adopted as from the Ist of December, 1873.” 

NOTES FROM SOUTH YORKSHIRE. 
Suerrie_p, Wednesday. 

North-Eastern Railway Company.—The report of this 
company, to be submitted to the shareholders on Friday, Fe- 
bruary 13th, presents several features of interest. In new lines 
134,8491. have been laid out; 827,721/. in providing addi- 
tional station, &c., accommodation, and 391,808/. in new roll- 
ing stock. The dividend on North-Eastern Consols is re- 
commended to be 10 per cent. 60,0001. additional has been 

aid for coal and coke owing to the increase in prices. A 
fine is proposed to be constructed from Middlesbrough to 
Greetham, the River Tees to be tunnelled where it passes 
over a solid bed of clay. A line is recommended from Pie- 
kering to Seamer, 16 miles, and from Hull to Kirk Ella, 3 
miles. Branches will be made to the York cattle market, to 
the new docks at Tweedmouth, and others for connecting 
purposes, With the London and North-Western Company 
the Leeds new station is to be enlarged, and to construct a 
line from Knottingley, on the North-Eastern, to Swinton, 
on the Midland line. There are also various minor altera- 
tions to be taken in hand. The engineer of the company re- 
ports that the line from Helmsley to Pickering been 
opened as far as Kirbymoorside and to Knaresborough and 
Boroughbridge, and the Masham and Melmerby branches 
will be completed by June; the Leeds and Wetherby and 
the Hartlepools lines are making good progress, as also is 
the Hawes and Leyburn line. Tenders are now being in- 
vited for the York new station and works, and will shortly 
be issued for the works through Sunderland and from Castle 
Eden to Stockton. ‘The substitution of iron for timber 
bridges, estimated to cost 110,000/., has been completed ex- 
cept a small bridge, which will probably coet 2500/. When 
it is altered the whole will have been done for 72001. less 
than the estimate. 


Wagon, Banking, §c. Companies’ Dividends.—The British 
Wagon Company's report states that during the past six 
monthsithe number of wagons has been raised by 384, making 
the total 2821. The half year’s profit is 2615/., admitting of 
a dividend of 10 per cent. The Sheffield Wagon Company 
has now 3347 wagons, and has 27131. available for distribu- 
tion by a dividend of 10 percent. The Sheffield and Rother- 
ham Railway Company declares a dividend of 12} per cent. 
with a bonus of 31, per share. The reserve fund amounts to 
84,9351., and the bank is to be registered as an unlimi 
company. The } York Union Bank declares 10 per cent. 
which with an interim dividend of 6 per cent., and alike 
bonus, makes 20 per cent. forthe year. The guarantee fund 
is now 67,646/., and the bank is to be registered as an un- 
limited company, whereby the liability of shareholders ceases 





after the lapse of one year from the transfer of their shares. 


The York Gas Company declares 10 per cert. dividend, atid 
the York Water Company 71. per cent. 


A New Railway Station.—The new passen 
Peniston, on the line of the Manchester, She , and Lin- 
colnshire Railway was last week opened for traffic. It com- 
prises a station-master’s house, first and second class refresh- 
ment rooms, the usual waiting-rooms and offices, &c. The 
up and down platforms on the main line are each 5(0 ft. in 
h, and there is an additional covered “dock” to accom- 
modate the branch trains which work the Lancashire and 
Yorkshire Company's branch to Huddersfield and district. The 
station has been built by Weatherby and Co., of York, and is 
much nearer the town than the old one. 


Water Su, E'¥ of Mexborough.— At the last meeting of the 
Mexborou al Board, Mr. Tomlinson, C.E., stated that 
water might be obtained from St. Helens and Luddle springs 
to supply Mexborough, Swinton, and Kilnhurst. If no op- 
position were started it might cost 5000/., but in case of op- 

ition, the cost might possibly reach 10,0007. or 12,000/. 
‘urther action will be taken in the matter at once. 


station at 


— 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
MippLessroven, Wednesday. 
The Cleveland Iron Market.—Yesterday there was an 
average attendance on ’Change at Middlesbrough. It was 
noticed, however, that several gentlemen largely interested in 
the iron trade were absent in consequence of the county elec- 
tions in Durham. The market was flat, and little or no 
business was transacted. Pig-iron makers quoted No. 3 
2s. 6d.— 6s. per ton less than they have been quoting for 
some time—and it was sold at less than that price. 


The Cleveland Ironmasters’ Association Returns.—There 
returns, which clearly indicate the true position of the trade, 
have been issued, and they show that at the end of January 
there were 135, out of 140, blast furnaces in operation. 
New furnaces are being built as follows: Bolckow, Vaughan, 
and Co. are building one new furnace at Eston. Thomas 
Vaughan and Co. are building two new furnaces at South 
Bank. Hopkins, Gilkes, and Co., Limited, are building two 
new furnaces. Bell Brothers, Limited, are building four new 
furnaces at Port Clarence. George Wythes and Co. are 
building one new furnace. Rosedale and Ferry Hill Iron 
Company are building two new furnaces. The Weardale 
Iron Company are rebuilding two furnaces at Towlaw. 
Robson, Maynard, and Co., are building two new furnaces 
at the Redcar Iron Works, Coatham. The Loftus Iron 
Company are building two new furnaces at Skinningrove. 
C. and T. Bagnall, junr., are building one new furnace. 
Bulekow, Vaughan, and Co., Limited, are building one new 
furnace at Witton Park. 


The Finished Iron Trade.—The prospects of the finished 
iron trade are brightening. Pig iron and fuel being reduced 
in price will enable the manufacturers to buy materials 
cheaper, and give them a chance of carrying on their works 
at a profit, which is more than some of them have done for a 
considerable time past. Several fair rail contracts are now 
being executed by Cleveland makers, and from the great 
number of inquiries constantly coming to hand it is expected 
that there will soon be sufficient orders secured to keep the 
mills in operation for the greater part of this year. The 
price of ordinary sections is 101. 10s. to 101, 15s. per ton. 

Shipbuilding and Engineering.—The banka of the Tyne, 
Wear, and Tees present an appearance of great activity. On 
the stocks at different extensive shipyards there are steamers 
of all sizes in various stages of construction, and although 
all the builders are not overstocked with orders, there is on 
the whole fair reason to believe that during this year the 
shipbuilding trade will bear favourable comparison with 
previous years. Many of the engineers are very busy, es- 
pecially with marines. 


The Coal and Coke Trades.—Both coal and coke are 
abundant and prices are lower. Owing to the severe weather 
during the last few days the household demand has been 
better. 


The Proposed Tunnel Underneath the Tees.—The North- 
Eastern Railway Company, who it will be remembered failed 
to obtain a Bill to enable them to cross the Tees by a bridge 
at the west end of Middlesbrough, are now seeking for power 
to make a tunnel underneath the river, so that they may 
connect Durham and Yorkshire together by rail at the 
capital of the Cleveland iron trade. The Middlesbrough 

ration are formally opposing the scheme, but it is con- 
fidently believed that their local requirements, which apply 
to drainage and the depth of the tunnel, will easily be 
arranged, and that the railway company will be able soon to 
proceed with the making of the tunnel, the plans for which 
are prepared by Mr. Thomas Harrison, their able engineer. 











Tae Loxpow Association or Forsmex Exoinerns.— 
Mr. Thomas Brassey, M.P., has, we are pleased to learn, con- 
sented to preside at the twenty-first anniversary dinner of 
the London Association of Foremen rrr Draughts- 
men, to be held in the Great Hall of the City Terminus 
Hotel on Saturday, the 14th of March next, 





Dears ov Sie Francis Peritr Surta.—We to 
announce the death of this well-known inventor which took 
_ on -neninpn her ~ ewe was aw Beg nahn 

ythe, and was consequently in 7th year of his age. In 
ne ot 1865 a Civil List pension of 200L- per annum was 
conferred upon him by the Queen, in consideration of his 
exertions in carrying out the lication of the screw pro- 
peller to Her Majesty's Navy. He was knighted in 1471, and 
at the time of bis death he filled the office of curator of the 
Patent Office Museum, South Kensington, which appoint- 
ment he received in 1860, 
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PRESSES 


FOR YEAST 


AND 


SUGAR. 


CONSTRUCTED BY M&. A. L. G. DEMNE, ENGINEER, HALLE-ON-THE-SAALE, 


en ee) Mhonich Feat. 
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We illustrate above two more examples of the filter 
presses constructed by Mr. A. L. G. Dehne, of Halle-on-the- 
Saale, and shown by him at the Vienna Exhibition. 

The press represented in Figs. 1, 2, and 5, is used for 
the manufacture of yeast in distilleries and breweries, 
and is, as will be seen, of the type first introduced in this 
by Messrs. Needham and Kite. This press consists 
ool a system of chambers made of cast iron, with cloths 
{drill placed between them. The fluid yeast is forced into 

chamber by a hand-pump fixed to the apparatus, when 
the fluid matter runs off, whilst the solid stuff or dry yeast 
becomes by the continued supply of new fluid yeast so hard 
that after the apparatus bas been emptied, the yeast is 
The chambers are secured in 
isual manner, and brass rods are placed at the top of 


: or end plates (Fig. 2) for the fastening of the filtering 
the 





ready for immediate sale. 


the 


h ss = a 
The remaining Figs. 3 and 4 represent a press for 
ation used in sugar manufactories. Cloths are also used 


a this press, but it is besides provided with chambers 
which dk 


, ) not communicate with each other, and which con- 

“in perforated plates, through which the fluid matter 
= off, whilst the cakes or solid matter remain in 
‘he intermediate chambers without central web, as shown in 
ae i . The cakes are taken out with these chambers, and 
fluid ror a takes place in the usual manner; the 
1 matter is forced in at the top through the valve. 


The chambers ; ; 
~ “Bambers are fastened to the two end plates in the same 
Manher as in the other presses. 


THE DISINTEGRATION AND UTILISATION 
OF SLAG.* 
By Cuarizs Woop, Middlesbrough. 
(Continued from page 118.) 
ae j Discussion. — 
wits EAIRMAN :— Gentlemen, I thiok you will all agree 
a when I say that Mr. Wood has read before us an 
seams ’, valuable and interesting paper. While listen- 
4 Pethe have come to the conclusion that in this, as in 
abe ° 7 inventions of yalue, it is not one man who has 
oak it to perfection, but several. A certain time 
lovelen. .1r@ When improved processes are ripe for 
7 - tent, end then a great number of men turn their 
thee * in the same direction, and by their combined efforts 
Y produce something of great public utility. 1, for one, 


: zathes 
— read before the Cleveland Institution of Engi- 












































shall greatly enjoy a perusal of Mr. Wood's paper, when it 
appears in print, as there are many details which are apt to 
escape the notice of the most attentive listener. We must 
not forget that we had before us last April another paper on 
the subject, one which was as interesting and as important as 
the present one. I refer to the paper read by Mr. David 
Joy, of Coatham. Mr. Joy has been an investigator in the 
same direction as Mr. Wood, as the latter gentleman has 
several times publicly acknowledged, both in print, and, I 
believe, in a still more practical way. We must not there- 
fore forget the very great credit that is due to Mr. Joy. Mr. 
Joy, however, seems to me to have been rather working with 
a somewhat different object to Mr. Wood. His aim was to 
devise a method of getting rid of the slag, by carrying it 


out to'sea, instead of allowing it to accumulate on shore ; and | 





he found that to handle it with ease, it must first be disin- | 


tegrated. But for a change in the plans of the Tees Con- 
servancy Board, a change which transformed them into con- 
sumers of slag, instead of desiring to get rid of it, I believe 
Mr. Joy's plan also would 
We heard that many people have given attention to the 
utilisation of slag. In addition to Mr. Joy and Mr. Wood, 
Mr. Gjers, one of our vice-presidents, made some important 
experiments. In Belgium, they disintegrate slag, but b 
machinery, which is, I think, inferior to that of Mr. Wood, 
because of the large amount of water it consumes. Mr. 
Wood is clearly right in using his water over and over again, 
instead of allowing it to run to waste. The cost of water by 
Mr. Wood's plan, amounts, I reckon, to one-thirteenth of a 
penny per ton of slag disintegrated ; while, by the Belgian 
method, it amounte, I make out, to 1}d. per ton. Probabl ’ 
this alone is sufficient to give the preference in favour of Mr. 
Wood's plan. Mr. Crossley, also, we must not forget, read 
a paper before us some years ago, on the utilisation of blast 
furnace slag, and he pointed out certain directions in which 
it might be used, which have not been mentioned to-night. 
Amongst these was the mauufacture of porcelain and of p 
phorus. I see several gentlemen present, who are, without 
doubt, able to contribute experience from various different 
points of view. Before I sit down, I wish to call attention 
to one thing. According to our invariable custom, we, — 
a scientific institution of inquirers, discuss appliances ap 
progesses of manufacture alone. Where there are more than 
one inventor concerned in the invention, they do not 
always quite agree as to the respective amount of credit 
Gue to each. Such questions are cf real importance, 
and well worthy of discussion, but they must not be dis- 
cussed here. Altogether, we believe, there is eredit due to 
everybody who contributes in any way, however slight, to 
uce new and useful results, but we do not believe it to 
ince to determine the exact amount of credit 


our province 
which may be due to each. I therefore trust that all 











U 
gentlemen, who may take part in this discussion, will bear 
this distinctly in mind. I shall now be glad to hear any 
gentleman who may like to make any remarks, and, by 
way of commencing the discussion, I will call upon Mr. 
Joy, who is entitled to an opportunity of making any addi- 
tional remarks upon the paper read by him before us last 
session. 

Mr. David Joy: I have nothing to add to the paper which 
I gave you last April, and which you have in your hands, 
illustrated with beautiful drawings, except to draw attention 
to the originals of these drawings, which hang before you on 
the walls; and by them, to show you the course I went 
through, in arriving at what I believe to be the best form of 
machine for the simple disintegration of slag. I began first 
with the vertical wheel, as shown in the drawing, receiving 
slag in recesses on the outside of the wheel; but this did not 
fulfl the conditions I had laid down, namely, to lift as weil 
as cool the slag. Next, I designed the vertical wheel, to 


| receive slag on the inner surface of the rim. Thirdly, I 


robably have been carried out. | 





came to the inclined wheel, which was eugene to give a 
higher lift; and did so, with part of the slag, but not with 
all. The lower portion dropped, being all in the form of 
slag sand. Indeed, under some conditions, the machine 
made only slag sand. But from the experience of the work- 
ing of this machine, I came back to the vertical wheel ; 
aud this is the form I believe the machine will be used in, 
when the time comes round again, that slag will be re- 
quired to be disintegrated for shipment, merely to get rid 
of it; which will be the case when the slag-tipping 
unds are covered, and the production exceeds, as it must 

‘o, the requirements for utilisation purposes. And this 
brings me naturally to notice the remark of our chairman, 
on my reason for suspending action, as to the removal of 
slag by sea. It was, that the Tees Conservancy Commis- 
sioners, requiring oleg for their breakwater, offered to take 
all the slag produced by those ironmasters who were already 
“ in extremes ;” and my requiring the services of the company, 
in conjunction with w I made the arrangements, for 
the removal of slag by a In answer to Mr. 
Wood's remark on “ slag wool,” I must explain, that though 
with my second order of machine for removing slag, I made 
some slag wool, it was mere accident of a non-adjustment 
of the machine, which was made to earry away slag in o 
solid and hard form, or small spheres. And this it did efli- 
ciently, and with it I produced, ad libitum, either solid 
spheres, which packed together in a very favourable form for 
shipment, and subsequent dropping, or hollow spheres, 
which required little more than Sothg together, to make 


them fall to pieces and form sand. ; 
Mr. John Gjers: I do not know that I have any particular 
remarks to e, further than that I think, if Mr. Wood had 


mentioned less about the agricultural utilisation of slog, it 
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would have been better. I do be snd hope, he will d 
something with it in the way of making bricks, but I fancy 
that, for agricultural purposes, it has not much chance. As to 
the silica im it, that w not of 1 h use, as the clay smi] about 
here contains in itself ab per cent. of silica. The slag 
could only be useful upon the land, as far as the lime is con- 
cerned, and only where the slag has an excess of L could 
it be of much use for this purpose. I believe one ton of slacked 


w for land, will go as far as several tons of 
it becomes a question whether it would be 
use a larger quantity of the cheaper sub- 
juantity of the more expensive, seeing 
and working it into the land, is an 
In the making of 
Although he cann 
le in the district, st: 


lime, as used 
slag ; and then 
more ecopomuical to 
than a lesser 
that carriage ea ling, 
important item of the ultimate cost. 
bricks, I hope Mr. Wood will succeed. 
use a very large proportion of slag, ma 





etance 





there is no doubt, this will do something towards removing 
the.difficulty of the slag question. lam glad to find that 
Mr. Wood has diseovered that the only way to utilise slag 
is by making what he calls slag sand. Running a stream of 
slag into a body of water, was substantially a patent, wh 
l,as Mr. Wood mentioned, took st in 1°62; but he was 
not correct in saying that my patent was to run siag int 
shallow water, and then crush it It was to run it intosa 
body of water. I carried it out by running it from the furnace 
into a rectangular cast-iron bosh, with a sloping bottom, with 
about 2 ft. of water, simply employing a man to rake it out 
into a barrow, as the slag was disintegrated, and I produced 
an article pre« y similar to what Mr. Wood eshibits. The! 
making of slag sand, by running fluid élag into wate snow 

iblic property, through my having allowed my patent t 
_ snd Mr. Wood's claim is y for a particular machine 
for doing it. 

Mr. Thomas Whitwell, of Stockton: The subject is one | 
that has a very great interest, not only for this district but | 
for all parts of the world. I have seen accounts of it in 
American, German, and French papers; and the [ron and 
Steel Institute have eonsidered a subject of suffi nt im 


portance to be brought before them. With regard to th 
fslag, In ay mention something that was brought t 
The slag was rut 


use ( 
my notice by M. Sepulere, of Nancy. 


into balls. I saw these balls, and the effect was very curious. 
Instead of the slag, as we have it in the ordinary process, 
run direct from the blast furnace, having laminations all 
through it, on account of different layers coming one over 


was run into a hole in the ground, a large ba 
being thus formed. This ball was some 5 ft. deep, and 6 ft 
in diameter. It im found that the s to the bottom, 
the upper part forming a crust. up to the 


“4 


another, it 


slag gor 
This crust rises 


top, and the liquid slag takes its place at the bottom. The 
consequence is that the ball becomes perfectly homogeneous, 
and there is no appearance of “bait.” However, you strike 
the block, and it is perfectly solid, and perfectly free from all 


shot holes or honeycomba, produced by the gas. It is now 
broken) up into “ sets,” and looks exactly like the whin sets 
as prepared in this district. In Hanover, at the Georg- 
marienhutte, under the direction of M. Larmann, I saw 


slag that had been blown into slag wool. It is blown there 


in a close chamber or house, so that none of it can escape 
into the open air, by some process I did not see, but I had 
a German engineer with me who wanted sorely to ferret it 
out. When I saw this stuff a men was wheeling it away, I 
asked him what he did with it and he said, “ Oh, we pack all 


our blow pistons and glands, and cover all our hot pipes with 
it. We have only to do this, and puta bit of wire netting 
all round it, and we get the best non-conductor of heat pos- 
sible. We sell it for 9s. a hundred-weight, and make a very 
good profit too.” The German engineer who was with me 
said to M. Lurmann, “ How do you make it?” He said he 
made it with steam. “How do you make it with steam ?” 
asked my friend. ‘“‘ Oh,” said he, “ We get some steam and 
rub it over the slag!” I found slag made good porphyry, 
in a place called Mauberge, also owned by M. Sepulcre. 
At this place the blast furnace manager was dead, and M. 
Sepulere, curiously enough for a man of his name, had made 
a tombstone to put over him of blast furnace slag, by running 
it into a mould very carefully made. This slag being run 
into a mould and allowed to remain in one mass for some 
weeks in a red-hot state, produced really wonderful results. 
There is one point I would like to have some information 
upon. There is a considerable prejudice against building 
houses of slag concrete, on account of certain houses in 
Middlesbrough, which were built of that material, having 
been condemned by the Board of Health Somehow or other, 
slag concrete has got a bad name. “erhaps some one will 
be able to lighten our darkness on this point. Another thing 
I might mention as to the use of slag, and that is, that sup- 
posing trade should get bad, and no bricks are wanted, it 
may still possibly come in useful for the land toa large ex- 
tent. It is well known there are thousands of acres in 
Cleveland of the heaviest clay land, which will hardly grow 
anything. I have heard it said by Elihu Burritt, that in 
America, when they find land wi!! not grow anything, they 
send a little box of the soil to an agricultural college, to see 
exactly what it contains, and what it does not contain, and 
when they get information from the authorities there, as to 
what is necessary to make it thoroughly good land, they 
then obtain and put into it what is recommended. There is 
one great clement that Cleveland soil does not contain, that 
is stones; but if it had masses of some material that would 
open it, and render it pervious, and let the water get out of 
it, we should find that the land would become lighter, warmer, 
and more fertile. It has been found that there are certain 
gases and acids at work in the soil, which will very speedily 
reduce, by a wonderful chemical process of nature, slag sand 
into a valuable commodity for the land. I would like to 
ask any chemist present to speak a little on that point. I 
suppose there isa certain amount of sulphuric acid in the 
slag, that would be chemically transformed when the slag i 

put over very heavy clay land. From Stockton to Carlton 

a distance of 6 miles, there is nothing but very bad, heavy 
wet clay land, which might be very much improved by 


will merely be i 


| foundations of the 
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| having slag in some form mixed with it. From Stockton to 


Darlington it is also very bad and cold land. There is no 
doubt m my mind, that, either for the purpose of rendering 
the soil less wet and heavy, or for the purpose of giving to it 
certain properties that it does not now contain, this slag 
sand of Mr. Wood's will become exceedingly valuable, and 
very much more so than we have any conception of at the 
pre sent 

Mr. A. H. Whipham: The few remarks I have to make, 
n reference to concrete made with Mr. Wood's 
lisintegrated slag, as adapted for the foundation of heavy 
engineering 





g works. In some of such, which I have had 
charge of ior the North-Eastern Railway Company, I have 
used that slag. At the Dock Extension it was not used, 

ause Mr. Wood did not then makeit. Ihave lately tested 
at the west end of 





its value in the foundations of a bridge, 
|} the town. The total length of foundation was 5v It. For 
the first half, or 40 lineal feet, I used concrete, composed of 
four parts of disintegrated slag, two parts of ordinary sand, 
and one part of Portland cement. This set fairly. or the 
second balf, the concrete was made of two parts of slag, 
broken small enough to pass through a 2 in. ring, two parts 
f Mr. Wood's slag, two parts of ordinary sand, and one 
| part of Portland cement. ‘This madea better concrete than 
the former, and the reason I think is, that the particies ot 
the disintegrated slag being smaller than those we are ac- 
customed to employ, a r surface is exposed to be 
wrapped round with cement. Of course is a limit ¢ 


emze, We find in pra e, that piece whether of slag 


rer than will pass through a 





or gravel, should not be larg: 
| 2-in. ring, otherw got hollow spaces, and « nsequently 
lefective and unreliable work. I should mention that for the 


new Albert Bridge, 1 am using concrete 
made of three parts of broken slag, two parts of disinte- 
grated slag, two parts of ordinary sand, and one part of 
hydraulic lime from Leicester, and a better sample no en- 
gineer would wish to see. 

Mr. Jas. Dowson, of London, 
the remarks which Mr. Whipham had ma 


mixing and using slag concrete. 


said he was able to endorse 
e, with regard to 


The Chairman called upon Messrs. Rushford and MeDer- 
mid, who had both had experience in putting up concrete 
buildings. 

Mr. Jno. Rushford: I certainly have been very much 


ning to Mr. Wood's paper. I may say that 


pleased while list 





one statement scarcely harmonises with my experience. That 
is wilh regard t » the use of this “slag sand for mortar 
Mr. Wood gave us to understand that mortar would cost 
something like 16s. per ton, exclusive of making, by using 
ordinary sand. My experience has been quite different. i 


have found that instead of coming to 16s. per ton, it will not 
exceed 5s. 3d. with any of the town builders. The way I get 
at that, is this; by using three tons of sand to one of lime. 
We will say the sand costs 2s. per ton, delivered—that is 6s. 
for sand, and say 15s. for the lime. That makes 21s., there- 
fore you have four tons of mortar for 2ls., which is 5s. 8d 
per ton. Of course, labour must be added, and, if I under- 
stand Mr. Wood rightly, in both cases; and although it may 
cost the town builders 5s. 3d. per ton, I may say that the 
mortar costs me considerably less, owing to my having larg: 
facilities for the manufacturing of the same. With regard t 

building concrete houses, | cannot say that | have hada 
great deal of experience in that, although I have done a 
It was principally in connexion with some houses in 
Park-street. 1 started these houses with it, and built them 
of concrete to the ground floor only. I used large lumps of 
slag, with gravel run into the interstices, consisting of about 
six parts of gravel and sand, to one of cement. I found the 
next day, when the concrete was set together, that it wasa 
very good substantial job. After the houses were built, I 
had occasion to break through one of the walls, and instead 
of the man breaking through in about half an hour, it took 
him half a day to do the work, it being so hard. I would 
have continued concrete building, had I not found it such a 
very slow process. This defect arose, not as any necessary 
part of the process, but from some defect [in the machinery 
employed, which, of course, can now be remedied, The cost 
of building with this concrete was something like a third leas 
than with brickwork. 

Mr. Colin McDermid: Mr. Chairman and gentlemen, I 
came to this meeting more with the intention of being a 
listener, than with any expectation of being desired to speak. 
But seeing that Mr. Whitwell has asked about these concrete 
houses of mine, which are reported in Stockton as having been 
condemned, it may be as well if I just state the facts of the 
case. The houses of concrete I put up in Middlesbrough 
were my first experience in building, and I was bold enough 
to venture on putting a cellar into one of them, and to put 
in a very thin cellar wall, thinner, a good deal, than the 
borough bye-laws prescribed. Through my inexperience, I 
also neglected to get a proper footing to the cellar wall, and 
I found, about last Christmas, when we had a very severe 
frost, that the cellar floor, as soon as the frost broke up, be- 
came reduced to a very oily substance, and the cellar wall 
began sloping into the centre. I have no hesitation in say- 
ing that had the superstructure been of bricks and mortar, it 
would have come down at once. As it was, we found the 
walls were moving, and we stayed them by means of battens. 
The walls stood overhanging, something like 4} in. fora 
couple of months after that, during which time it was dis- 
cussed between the corporation and myself, whether the 
wall which overhung, was to come down, or the whole of 
that house and the next one were to come dowa. In the 
end, the local board was satisfied by my consenting to take 
down the overhanging wall. I did so, and built it up again, 
and that house is now occupied. The proportions I use in 

ing concrete for buildings are eight parts of the slag 
produced by the machine, a model of which is exhibited in 
this room, to one of cement. I use no sand, and if the ma- 
chine slag is more dusty than usual, I get rid of the dust as 
much as Ican. I believe that for house building purposes 
and for concrete of all kinds, sand is simply an element of 


little. 





a 
weakness: it is simply an adulteration of the cement, and | 
find from experience, that, if I put machine sla throu he 
riddle, I can thus get rid of the dust altogether. Whee fu 
nothing but pebbly or gravelly slag, | can make a mach 
job of it than if it was dusty. It also sets quicker ig that 
form. If there is a large amount of dust or sand in i it 
absorbs the water, and it takes a long time to get that was, 
out, and, if you attempt to lift the apparatus without doing 
this, probably the wall falls down. On the contrary, if you 
have rough slag without the dust, you can lift the apparatn, 
twice a day, if the weather is at all favourable. During the 
last summer I was in the Newcastle district, and I there say 
a large warehouse or factory that a friend of mine had beer 
putting up for Mitchell’s shipbuilding yard. The concrsi, 
was there made of slag, not machine slag, but slag that hed 
gone through one of Biake’s crushers, and had to go through 
a 2-in. ring. It was not all of that size, but a good deal of 
was not much smaller. They found they could make a yer; 
good concrete with slag of that size; at the same time buh 
they and I used as much large slag as we could get into th 
wall. In addition to eight parts of slag and one of cemep: 
we put in as much packing as we could, in as large pieces 4 
possible, leaving room all round for the grout to get to it » 
as to bind it together. So far as concrete building in Middle. 
brough is concerned, I believe it is pretty much at a discount 
owing to the action of the Town Council. They have an ide 
that concrete is not good unless it has a lot of sand in it 
would not like to venture upon a building that was built 
with the proportion of sand that the borough surveyor and 
the streets committee have laid down in their bye-laws, 
should not consider myself at all safe any distance from the 
ground. Asto using more cement, you merely throw the 
cement away and make a dearer job. 

Mr. Wilham Gill: Perhaps Mr. McDermid will tell us the 
cost of concrete as compared with brick building. 

The Chairman: I think it would be interesting to the com. 
pany if Mr. McDermid would state clearly if he thinks thers 
is any practical objection to building houses of slag, in addi- 
tion to answering the question of Mr. Gill. 

Mr. McDermid: I have found some little difficulty im ge. 
ting to know what the cost of brickwork is. 1 have inquired 
at a good many places, and I have been informed that the 
price varies from 3s. 6d. the square yard, of 9-io. work, t 
oa. 6d. As to the total cost of maternal and labour I believe 
5s. is about a fair price just now with the present price of 
bricks. lortland cement is a good deal higher now than it 
was some time ago. We cannot count upon a saving of more 
than one-third. With regard to the adaptability of concrete 
for building purposes, I see no practical difficulty at all in the 
way of using it. I am just finishing two villas at Linthorp 
just outside the borough boundaries. I made up my mind ws 
soon as I got to know the bye-laws passed by the corporation 
that it was useless attempting anything further within the 
borough, until they saw reason to change their minds on the 
subject. 

(To be continued.) 





FOREIGN AND COLONIAL NOTES. 

Water Communication in France.—The department of the 
Pas-de-Calais has offerei to advance to the State 140,00 
to be devoted to the improvement of inland water commun 
cation between Paris and Dunkirk. 

New Zealand Iron Sand.—The New Plymouth Iron Sand 
Company has fixed upon a site for a furnace. Mr. Parrs 
has concluded negotiations with the natives for the purchas 
of the land required for the operations of the company. The 
magnetic iron sand of New Zealand is said to derange the 
compasses of ships sailing along the coast. 


Steam Colliers for the Philadelphia and Reading Rail- 
road.—It would appear that the Philadelphia and Heading 
Railroad Company has not yet got its new steam collie 
into working. Six other vessels of 1500 tons each are being 
built for the company under contract by the William Cramp 
and Sons Ship and Engine Building Company, of Phils 
delphia; the first of these vessels was ) Brn ne in December, 
— it is probable that the whole six yessels will be at work 
before the expiration of the present year. The company bu 
six steam colliers already in operation, and in the yet 
ending November 30, 1873, these vessels earned a net profit 
of 107,185 dols. 

Coal in France.—It is roughly estimated that 16,5! 
tons of coal were raised in France in 1873, as compared with 
14,000,000 tons in 1872. There is no precise definite infor- 
mation upon the subject; but, at the same time, there ¥ 
little doubt that a great impetus was given in France a 
year to French coal-mining industry. 

Pennsylvanian Copper.—Copper is now being produces 
at Pheenixville, Pennsylvania, from Pennsylvanian or 
About 12 tons are produced monthly at present. 


Indian Railways.—An officer has been deputed by ‘¢ 
Government of India to proceed to Rangoon and examine the 
line of country through which a railway to Prome to be 
constructed. ’ 

The French Iron Trade.—This trade is generally heat} 
It is remarked, however, that in the South of France »™ 
quantity of iron has been made recently for the United Site 


American Car Wheels—In 1871, there were 2319 of 
wheels exported from the United States; in 1872, 4660; #0 
in 1873, 7715. The other day the Ohio steamer on ber 
from Philadelphia to Liverpool took out 1200. 


A Despatch Boat for Queensland.—Messts. B. R. Smeb” 
and Co., of Brisbane, have launched a despatch boat pames 
the Laura for the Queensland Government. Her dima 
are as follows: Length, 90 ft; beam, 14 ft. 6 in.; de ded 
hold, 6 ft. The Laura will be fitted with a three- 1 
screw, and she will be propelled by compound engioe 
15 horse power nominal, guaranteed to work up to 0 
power. 
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URBAN RAILWAYS.—No. V. 

We have now completed our preliminary studies, 
prepared our plans, and laid our foundations upon 
the solid basis of Newton's laws, so we may proceed 
with confidence to carry up our superstructure. The 
ultimate object of the work we have undertaken is 
to obtain the means of predicting with certainty, 
and in a logically defensible and not rule of thumb 
manner, what the performance on any urban rail- 
way under any given conditions, will be. Thus 
“wish, when a diagram of the gradients and 


wt 
drawings of the rolling stock are placed in our 
hands, to be able to state with confidence what the 
maximum and mean speeds upon the different 
gradients will be, and what the consumption of coal 
per train mile. We wish also to qualify ourselves to 
give an opinion as to the suitability of the proposed 
engine for the work it will have to do, and to justify 
our opinion when given, not by wild assertions but 
by arguments of the ‘* two and two are four’’ type, 
which cannot be gainsaid. We wish to doall these 


d many other things, and at the same time what 
we particularly wish to avoid is, entangling ourselves 
ina maze of unreadable figures. Upon considera 
tion of the whole case we have arrived at the con- 

ion that the investigation may be most con- 
veniently carried on for the present, by taking 
certain things as granted for the time, reserving the 
justification of our assumptions for a subsequent 
stage. ‘Thus, we shall assume a certain type of rail- 
way—which we shall hereafter show to be practi- 
cally identical with one already constructed—and we 
shall adopt certain values for the tractive force, 
brake power, and frictional resistances. By so 
doing we shall avoid any break in the continuity of 
our argument with reference to the accelerating and 
retarding forces, and there will be no accompanying 
drawback, since the several assumptions may be as 
conveniently justified hereafter as now. 

Our type urban railway will be one with stations 
at half-mile intervals, and the lines joining the 
several stations will be either horizontal throughout 
or on arising or falling gradient of 1 in 100 through- 
out. The other conditions assumed will be referred 
to as they arise. ‘To attain simplicity we shall in 
the conduct of the investigation deal as compre- 
hensively as possible with the (different conditions 
lved, and we shall ignore all the minor disturb- 
ing influences to which urban railways, in common 
with all other things, are subject. Sir John Her- 
schel has aptly compared,the meaa results of an in- 
vestigation to ‘‘ the mean or average height of water 
in a harbour, or the general level of the sea unagi- 
tated by tide or waves. The larger fluctuations 
may be compared to the daily variations of level 
produced by the tides, which are nothing but 
enormous waves extending over the whole ocean, 
while the smaller subordinate imequalities may be 
assimilated to waves ordinarily so called, on which, 
when large, we perceive lesser undulations to ride, 
and on these again, minuter ripplings, to the series 
of whose subordinations we perceive noend.” ‘The 
same thought was evidently feelingly present in the 
mind of the poet, quoted by Professor De Morgan, 
when he warbled, 

Big fleas have little fleas, on their backs to bite ’em, 
The little fleas have littler fleas, and so ad infinitum! 
We shall neglect, as we have already observed, all 
the minor disturbing influences. 

Let us glance now at our “time and speed” 
diagrams and consider what our next work must be. 
The base line of each diagram represents the time 
in seconds occupied in the half-mile run between 
stations, and the ordinate at any point represents the 
speed in miles per hour at the time corresponding to 
the position of that ordinate on the base line, It will 
be noted that the speed increases and decreases at 
certain uniform rates per second, when the steam 
power and the brakes are respectively in action, and 
that when the train is running free without brakes 
or steam, the velocity increases or decreases at 
similarly uniform rates according as the gradient may 
be assisting or opposing the progress of the train. Of 
course in practice some engine drivers “ notch back” 
when their engine has fairly got hold of the 
train, and shift the regulator about during the time 
steam is on, each of which operations would create 
abend in the diagrams. The brakes also would 
seldom be applied in the quickest ible manner, 
which would create another bend. But these are 
all minor disturbing elements, which will have no 
influence at all upon our final result, if we discount 
them beforehand, as we shall do, in the values as- 
sumed for tractive force and brake power, whilst, 
by adopting the latter course, we secure to ourselves 


ry 





all the advantages pertaining to a very simple form 
of diagram. 

We will now consider in detail our first case~ 
Fig. 1—on the ‘‘time and speed” diagram. 

Section I.—Ratts Horizontat.—(See Fig. 1). 


Hails Horizontal 


Fig. 1. r San 


ge 7 \ 





to a0 60 oO 
Fieriz Le, | ae ee Seconds 
; 10 20 30 
Vert P eben ie «Miles per Hour 





Our data and desiderata are respectively as fol- 
lows: 


Data. 
S =.5 miles=distance between stations. 
/f =501b.=tractive force of engine per ton of train. 
|7 =1!121b.=mean friction per ton of train. 


r= 1001b. = brake power - +“ 
|r, =0 and +22.41b.=effect of gradient per ton of 
train. 
Desiderata. 
T =time in seconds occupied in the half-mile run. 
|¢, and s,=time and distance respectively during 
which steam is on. 
|/, 4) S==time and distance respectively during 
which train is running free. 
f; 4, & time and distance respectively during 
which brakes are on. 
p =maximum velocity in miles per hour. 
v, =velocity at the point so marked on the dia- 
grams. 
V =mean velocity during the half-mile run. 

We must first transfer some one of the preceding 
desiderata to the class of data before we can deduce 
the values of the remainder, and to effect this we 
must assume a value for the one to be transferred. 
Let us fix upon some value for the maximum ve- 
locity ». We are governed in our assumption by 
two conditions ; First, the speed assumed must be 
something less than the utmost to be got out of the 
engine, regardless of cost, as expressed by equation 
(8) in our last paper; and, second, it must not be 
greater than the safe conduct of the traffic on 
a line with sharp curves and frequent trains will 
admit. 

Applying the equation last referred to, we have, 
for the maximum value of », when the engine is 
pressed to its utmost, 

rd SFR_ |.5 (60—12) (1004 12) 
= ane oe (00 —12)+ (100+ 12) 
=51.66milesperhour . =. (1) 

The maximum velocity attainable being under 32 
miles per hour, we may assume that a fair com- 
promise will be effected between the requirements 
of the traffic manager as to speed, and the sensi- 
bilities of the locomotive superintendent as to the 
appearance of his coal sheets, if we adopt 28 miles 
per hour as the value of v, or the maximum velocity 
| in practice. Our expenditure of power will then be re- 

duced in the ratio of the squaresof the maximum velo- 
| cities, whilst the mean speed, whichistheone governing 
| the time of our journey, will be reduced to an in- 
| finitely less extent. We shall see hereafter that by 
| adopting 28 miles per hour in lieu of 31.66 miles 
| per hour, our loss in speed will be little more than 
lone per cent., whilst our saving in power will be 
|upwards of thirty. No wonder, then, that with 
| such sensitiveness in the relationship existing be- 
| tween power and a the consumption of fuel on 
| differeat urban railways should occasionally lead to 
| false inferences being drawn as to the comparative 
jmerits of the respective engines in use on those 
lines. 

Adopting, therefore, 28 ae hour as the value 
of », we may now proceed to deduce the value of s, or 
the length of /ine—not time—during which steam 
|must be on. This is readily arrived at. We have 
seen that a pull of 1021b. per ton will initiate a 
| speed of one mile per hour in one second, hence the 
time during which the steam must be on will be: 


t= 102 » a - (2) 


-—F . 
We have seen also that the mean velocity per second 
| will be one-half of the maximum velocity, hence, 














since there are 3600 seconds in an hour, the space 
traversed during the time steam is on will be: 

ot, 
ae Sow: kl lO 
Substituting and reducing we have therefore : 





v? 28? : 
"\=F0R fr) 108 x ja= 292 miles . (4) 
Considerations as to the amount of work done by 
the engine in traversing the preceding distance will 
enable us to arrive at once at the length of line over 
which the brakes must be in action. It is obvious 
that when the train comes to rest at the end of its 
half-mile run, the whole of the work done by the 
engine must have been absorbed by the frictional 
resistances and the brakes. Estimating the units of 
work (U) expended by the engine, and ahesbed by 
friction or brakes, in mile pounds, we have: 
units. 
Work done by engine U=s,f = .292x50=146 (5) 
Absorbed by friction U=Sr = 6 xiv= 60 (6) 
” brakes U=s,f—Sr=146 —6 = 86 (7) 
And we can now tell by inspection that the brakes 
will have to be applied for a distance of .086 mile, 
for their retarding force (r,) being taken at 100 lb. 
per ton, they will require to be applied for that dis- 
tance to absorb the 8.6 units excess of work done by 
engine over the frictional resistances. 
As general equations we have therefore : 
af-S8r .292x650—5x12 . 
= _ = iw =.086 mile. (8) 
82>=8— 6, —s3=.5—.292 ~.086=.122 mile. (9) 
Having thus ascertained all we require to know 
with reference to space traversed, let us now con- 
sider the questions relating to time and velocity. 
The relationship between space, force, and ve- 
locity exhibited in equation (4) informs us at once 
that the velocity v, at the time of application of the 
brakes will be expressed by the formula: 
%=/70.6 3,(r +7, )=V 10.6% UBOX 112 
=26.076 miles. - « (10) 
Nothing further is required to enable us to solve 
all our problems referring to time and speed, for 
remembering that a plus or minus force of 102 lb. 
per ton acting for one second involves a corre- 
sponding change of one mile per hour in the speed, 
it will be at once seen that the time during which 
the steam is on, that during which the tram is run- 
ning free, and that duriog which the brakes are on, 
will be expressed, respectively, by the following 
equations : 











#22 10? 9102 X 2875.1 seconds. . (1) 
S-r 03 
t = 102 (ov, ) _ Wd x L246 _ 9g ds (12) 
r ia 
f= 108 Os _ 108 x28.078 _ 997 seconds. 18) 
r+r, liz 


Hence the total time occupied in the half-mile run 
between stations will be, T=115.1 seconds, and 
the mean speed : 

Veen 6, SOx S 

ome 115.1 

It will be obvious that the values of 4; and /, may 
also be at once deduced from the distance traversed 
as follows : 


=15.64 miles perhour. (14) 


4, 220 $1 75.1 secondeas before. (15) 
v 

4 = 72 237 seconds. es Ce 
vu 


We have now before us all of the elements re- 
quired for the construction of the first of our ‘ time 
and speed” diagrams, and we have in addition 
elicited other information which will be of service to 
us in a subsequent portion of the investigation. Our 
next work will be to advance to a like stage the two 
other cases, illustrated by diagrams Figs. 2 and 3 on 
the next page. ‘This must be deferred until our suc. 
ceeding article, but in the mean time ample food for 
reflection will be found in some of the results attained 
in the present paper, One only will we here refer to : 

We have seen —— 5, 6, and 7) that of the 
14.6 units of work performed by the engine, 6 are 
absorbed by the frictional resistances 8.6 by the 
brakes. What is the irresistible inference? Simply 
that under the given conditions of level line aud 
moderate speed some 60 per cent. of the power of 
the engine is absolutely thrown away, and even 


worse than thrown away, since it is engaged in the 
mischievous work of ing away the blocks. 
It matters not what the of the engine may 


be, or whether she burns 2 Ib. or 20 Ib. of coal 
horse power. Units of work are directly convertible 





into pounds of coal per train mile, if the con- 
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sumption in any given case be 35 lb. per mile the 
preceding investigation informs us beyond all dis- 
pute that of this amount but 15 Ib. will be expended 
in the useful and necessary work of overcoming 
frictional resistances, whilst the remaining 21 Ib 
will be engaged simply in warming up the tyres and 
brake blocks, or, in collusion with the steel rails, in 
carrying on that well-known pyrotechnic display 
which is the admiration of the small boy patrons, 
and the horror of the superintendents of our chief 
metropolitan lines, 


Fig 2. Rails 7 in 200 Falling 
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This 21 lb, of coal per mile is, we have said, abso- 
lutely thrown away, and we have ample grounds for 


80 Saying, since it is expended in doing work which | 


the natural force of gravity would perform equally 
well and without putting in an appearance in the 
half-yearly accounts. : 
services of this powerful ally no further solicitation 
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WESTCOTT’S LATHE CHUCK. 


Fig.4 








is required than would be offered by the substitution 
of a dipping gradient between the stations for the 
horizontal line assumed in our calculations. If this 
cannot be done our course is clear ; we must simulate 
the action of such a gradient as far as practicable, 


| and we have already seen that high tractive force 


and powerful brakes are the only agents by which 
this can be effected. Our permanent way may be 
as true as a lathe bed, and our carriages as free run- 
ning as a gyroscope, these will affect only the 15 Ib. 
of coal, the 21 Ib. will remain untouched, To attain 


| economy in the working of urban traffic there is no 


alternative but to attack this 2] Ib. of coal. The 
necessity is so imperative, and the line of attack so 
obvious, that every engineer who lays out an urban 
line should be called upon to show cause why his 


| rails do not dip between stations, and every designer 
| of the rolling stock to show cause why the tractive 


force and brake power should not be greater than 
they are. 





Tue Cayrrat Astas Rattwar.—M. Victor de Lesseps, son 
of the great constructor of the Suez Canal, and Mr. Stuart, 
have arrived at Bombay. M. Victor de Lesseps is on a tour 
of inquiry respecting propored Central Asian Railway. 








WESTCOTT’S LATHE CHUCK. 

We illustrate above a very convenient form of lat 
chuck designed and patented by Mr. John H. West 
and now being introduced here by Messrs. C. Church I] and 
Co., of 28, Wilson-street, Finsbury. Referring to the en 
gravings it will be seen that the body of the chuck has 
three radial grooves formed on it, these grooves receiving 
sliding blocks C, having at their backs grooves which are 
geared into by a spiral thread cut on the face of the ring 
D. This ring turns on the boss F of the body of the chuck, 
and is held im position by the nut E, as shown. By tura- 
ing the ring D on the boss F it is evident that, by the acti a 
of the spiral thread just referred to, the three blocks © wi! 
be drawn towards the centre or forced outwards simw 
taneously, according to the direction of the motion of the 
ring D. ? 

Each block C is also fitted with a dog A, this dog being 
capable of being adjusted radially, relatively to the block to 
which it belongs, by means of a screw B, as shown. The 
dogs can be placed on the sliding blocks either in the posi- 
tion shown in Fig. 2, or reversed, and this fact, together 
with the power which the arrangement affords of adjusting 
each dog independently, as well as the whole sim ultaneously, 
renders the chuck an exceedingly convenient one capable of 
being used for a great variety of purposes. It is evident 
also that the chuck is one which can be adjusted quickly 
and readily. 
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INDIAN RAILWAYS. 
Witt the exception of the Oudh and Rohilkhund, 
and the Carnatic, and Great Southern of India lines, 
the extent of railway authorised to be constructed 


by the guaranteed companies at the commencement | 
of the past year, has been very nearly completed. On | 
| gress of the several 


some of those lines, however, that are at present 


completed, negotiations are in progress with the | 
rovernment of India for further concessions; the | 


two companies most desirous of making extensions 


being the Bombay, Baroda, and Central Indian | 
| laid with a double line of rail; and the 


Railway Company, who are desirous of extending 
their line through Rajpootana to Ajmere, to join 
‘he northern systems of railway at Agra and Delhi; 
and the Scinde, Punjab, and Delhi Rai 

pany, who are anxious to be intrusted with the con- 


lway Com- | 


Struction of the “ Missing Link,” by which name > 






































































































































Fre. 2. 


the Indus Valley Railway is familiarly known. On 


| some of the lines considerable works of restoring 


and rebuilding of bridges have been in progress 
during the past year, which were rendered necessary 


in consequence of the injuries done to the several | 


lines by floods of past seasons. We shall now pro- 
ceed to notice more particularly the works and pro- 

Sass during 1873, passing them 
in review seriatim. 

East Indian Railway.—This system of lines is now 
complete throughout its entire length. It consists 
of 1280 miles of main line, of which 414? miles are 
ubbulpore 
line, which is 2233 miles in length, During the 
rains of 1872 the river Ganges made encroachments 
on the loop line at Monghyr, and it was at one time 
apprehended that at mile 258, between Ghoga and 
Bhangulpore, the railway bank would be cut. This 

















| danger was for the moment averted, as, when 
within a comparatively few feet of the line, the river 
fell. The exceptionally heavy floods which took 
place in that year opened out, in certain places, old 
channels of the river, and in September a strong 
stream, navigable for steamers, was running close 
to Bhangulpore, two miles from the main stream of 
the Ganges, and at a place where the main river 
flowed in 1857, but which since that date had been 
a minor stream, comparatively closed for boat 
traffic. As it was impossible to foresee to what 
extent these changes of the river channel might take 
place, a slight diversion of the line was made in 
order to be prepared for any casualty that might 
arise during the rains of 1873. During those rains 
the river approached so close to the railway that 
passenger traffic had to be ped over the threa- 





tened point; and as the new banks of the diver- 
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- | t Ganges at Cawnpore will, it is expected, be the | town of Coimbatore, was completed and opened for 
ke ther sal ’ s were. for a t completed; the chief engineer r marks that “itis! traffic on the Ist of Fel ruary last Che entir. 
: “ fi if ‘ ‘ f at present impossible to stat with certau ty branch has since been complete d and was opened on 
. : ‘ tra ‘ r j ste by which this etrnucture will be completed the lst of September. Although this « npany 
of r t | tr i t pr y two full working seasons, those of undertaking is, in a certain measure, c Inpiete, thers 
part | Duy 1874 1 1875. should see the work finished and still remain to be finished the new bridges oy 
f of “the r of } y tl idg nened for traffic.’ I} Ramgunga| Cheyaur and Huggry, and additions to the bridg 
; ul ( f Ig 4 { lg nea B r vy, wl ] sist I } opening over the P Nney, Gariattum, Palar, and Naggs 7 
acai S what was j y , , of ft. in the clear. and 1 of 71 ft. 104 , ON | rivers, Pending the construction of the new 
f 2 I} king ex] | founded on wells of 16 ft. i dian ter, is| over the Cheyaur, the communication betw 
for ' iw per | rea to receive the girders, and w probably be} Madras at l Bombay is effectually kept up by tt 
" " : 79: 1 ; opened for trafic by J 1874. The bridge cross-|old bridge, which was repaired in a tem; 
- , fr 41 ‘ ae tl Ganges at Raighat, on the Allyghur branch nner after thi vere accident in Oct r 
" I} ‘ +} ntly | « ts of 33 openings of 85 ft. 4in. int clear passe traffic on this line conti: t 
r ers, « r t | f led on wells of 16 ft. diameter, sunk e; owing to the dulness of trade, t goods 
: half had ft + mu lepth of 65 ft. below low water. The c would have shown a decrease, but f 
: ‘ . 1 fa rders are all rivetted p on either f the river, | exceptional circumstance of the carriage of 
, , t ready for ling, and ther every | *t of this| rials for the Nizam’s State Railway 
w t - R ly } g cor eted befor t! floods of 1874 fy it Indian Pe ula R. y ~The tot 
li ; ‘ } ra it t same time as the Ramgunga bridge. | tioned line of this co ipany are 1278 1 
K ut . . ft It is reported tl t previously to the opening of the length They were completed in 1872, ar 
ut ft , a to Fyzabad, and until 1 ntly, large four-! miles are laid with double lines of rail. TI 
f : f per vl ] } k wagons for the carriage of goods} line is 1266 miles in length, and there is, | - 
f . ‘ \ et Eng were run on the public road between that city and} branch 12 miles in length to the Mhoy 
vreat ' en the | Cawnpore, but that the adoption of low rates on| mines. On the 9th of October last, the vy 
f to te y in favour of | t railway gradually reduced the number, and has| across the river Kistnah was completed and 
y ! f now caused their removal, the goods being all car- | for public traffic, thereby perfecting the through ra 
} | which has a/ ried by rail | way communication between Bombay and Mad 
f : WAS pleted, with t } th, and Delhi Railway.—This com- | This important work is of a similar character to that 
fab two n eth, to tl pany’s system of lines comprises together 676 miles | last erected over the river Taphes both of t 
IR r at ( hefore t comme! of railway, wl is % | completed. Lowards the lucts were designed by Mr. G. Berkley, C.] 
year. This br was opened f end of June, 187], the Guggur and Sirhind bridges, | the company's consulting engineer. It was at first 
partially 95th fA at 1} on the Delhi section, sustained considerable damage | proposed to span the river by fourteen 142 ft 
t 2 Se] r he Easter by } which the traffic was, for a short time, | girders, support 1 on mas nry piers, with fourteen 
Ra y for now ted. |i rrupted ; and s after the Beas, Jumna, and 30 ft. land arches; but after a visit to India. M 
t! 72. t k the r ertain of the minor bridges sustained serious injury, | Berkley submitted the present plan of an nv 
Goa d to be i BA piers of the Beas bridge being carried | duct, which has been now successfully carried out, 
nd it 11 t ct | away by the floods, which also damaged the railway | whereby a large saving to the « mpé has be 
work t é of the mbankment veral places. Most of th damages effected. The viaduct consists of thirty-six 103 { 
\ of t G g It | were speedily restored, but in some cases the repairs Warren girders, supported on concrete piers. It is 
st tl as, for gt ywn a required considerable time and expenditure for their in length between abutments 3848 ft., with a max 
t ur t npletion rhe Guggur bridge was reopened for mum height from rail level to summer water | f 
ana / y tra »on the 97th of June last, and a new bridge 62 ft., the minimum height bei g SU tt ] h pier 
lesig lw ! l ay y | erected at the 178th mile from Lahore, for the pur- | consists of two circular columns of « f 
0 tead of exer¢ " | pose of providing additional water-way, was opened 1] in. apart from centre to centre, encased 
f wing year a “ apidly the 30th idem. At the Sutlej, through communi- | wrought-iron cylinders of jin. plate. TI : 
f t t t ution was reopened for traffic on the Ist of June, by are 10 ft n diameter at bottom and 7 ft. a 
: ' thed " tl fa temporary bank of earthwork filled in each column being designed to carry one | 
extent red y t f f the | acre t gap and protected with stone, and arrange- | railway According to the latest returns the t 
| re ye ’ "W , ts have since been made which will, it is believed, of this railway had been less, both in passenger 
1 by the « f July. | e the through communication to be uintained and goods, than in the corresponding period of 1472, 
t it were found ‘ ry ] t interruption during the completion of the but it is explained that 1873 was ‘‘ an unpro} 
f ‘ W tood the eff f the | permanent work. ‘The new girders for the restora-| year in the Hindoo calendar, and the indu 
I t of t work w pwards | t und extension of the Beas bridge were tested to travel are below the averag No Hind 
| bject of protective worl the 15th of October, and trains commenced run-' riages among the better classes are celebraté 
l rat tl g over the bridge on the following day. There year. ‘This of itself will account for no little falling 
' R ether y f ks remains a considerable amount of work to be’ off in the passenger traffic, particularly in the second 
x a reas ne with stone at the Beas and Sutlej; and all the and third classes.” The interests of the undertaking 
| w tl tra irge bridges will require careful watching for the are further prejudiced by the absence of pr 
; that next two or three years, that extrastone may be put roads of communication with p!aces adjacent 
t ur! n wherever there is any scour, as the full quantity railway; but it appears that steps are being I 
(5 ( y t yet been put around several of the piers. for the purpose of removing this cause of com 
& rd iD 7 S ern of India l Ca tic Railu -- Bombay, B la, and Central India Rai _ 
D) i | lines l have therto belonged to two total length of this line is d595 miles, of w 
l I ff nt ipanies, are about to 23 miles are laid with a double line of rail. It w 
of t f ! e management At the completed throughont its entire length in 1872. 0 
report of the Government Director the 12th of May last the Patree Salt Branch, f 
r) ys, the combined length sanctioned by theseu Veerungaum to Patree, was opened, ‘This br 
ly ! lf ( y " was § miles, of which 186? had been com- | has been constructed by the company under a t 
f ! fy 2 pleted at that dat rhe projected works of the united arrangement with Government, and it is t 
f 72. O ] f Mar ‘ I s will, however, be of greater extent than | worked by the company. The narrow gange bra 
| {4 f the | had bef been anticipated, and they will embrace | of 20 miles, from Meagaum to Dubhoi., the propert 
y t t import fia contin 3 e, 353 mil n length, extending | of the Guicowar, but worked by the compar y, wi 
1 Sha O1 fd Madr via Belpur, Tanjore, Trichinopoly, | reopened for traffic on the 9th of April. The lit 
t were op l< f I vd | Dindigul 1 Madura, to Tuticorir Hitherto the | has been extended to a terminus at Colaba, and t 
i f { - pleted | f both companies have been con- passenger station there was opened for traffic on t 
{ou f I t f Sep ted upon t lard broad gauge of 5ft.6in.;| lst of October last: much work, however. 
\ é § e constructed by the Great Southern of India | remains to be done at Colaba in making due pr 
2 miles, and it waa expected | Railway Company are now being converted to the} vision for the accom traffic and the la 
a tions 12 m W 1 be xdiy for | new metre gauge, and all the extensions of the united | ing of stores, &c with the railway 
th se of last year. Of tl panies’ operations will be carried out on that) that important tern er branch | 
tem of liu as at present rmiz gauge Of the new lines, works are now in pro-|from Anund to the vicinity of Dakore, a 
tion of tl main | ext yg in| gress on the line from Madras to Cuddalore. 17 miles in length, is about to be constructed 
to Buxar, 101 miles, and otl ‘ V ilway.—Tl anctioned lines of the| this company on the 5 ft. 6 in gauge, and with ra 
m Morad i to Ra orgs 71 Madras Railway Company are 857} milesin length, | of 60 Ibs. to the yard, so as to enable it to be worked 
| n abeyar g gy int f which 832 miles were open by the end of 1872.| with the ec: mpany'’s present rolling stock ; surve} 
: I rge bridges, t Cawny rhe only work then remaining to complete the|are also being made for the extension of the « 
ut G | l g nsid line was the Neilgherry branch, which would have pany’s system from Saburmuttee to Ajmere, 
v t w and | s has/| been earlier opened to the public, but from the fact | miles, with the view of bringing Bombay and D 
ntly e work wv n|that the iron bridge girders which were sent out,| and Agra, into direct railway communication W 
1 is ay re and! could not be landed at Madras, owing to stress | each other, via Rajpootana, by which 340 miles 
“ h have t ink to dey below | of weather, and they were consequently carried on} be saved over the existing Toute, The Bombay 
r mark, varying f to § l ev to Calcutta, In the meanwhile, however, one part of | Baroda, and Central India Railway suffered severe!¥ 
are invaria based ir ! er firm | the branch, three miles in length, establishing com- | during the monsoon of September, 1871, by which 
being ted Fhe brid ssing | munication between the main line and the important | the bridge over the Par river was swept away, and 
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the bridges across the Orunga and Damaungunga 
were very much damaged. The traffic was of course 
topped, but temporary communication was restored 
across these rivers within 45 days, and the per- 
manent bridges were opened on the Ist May, the 
éth March, and the 3rd April last respectively. 
There has been a falling off both in passenger and 
yoods traflie as compared with last year ; the reason 
assigned for the former being, as stated in regard 
to the Great Indian Peninsula Railway, that the 
« half-year under notice fell in the periodically 
recurring twelfth year, which is deemed by the 
Hindoo community as unpropitious for marriages 
and festivals.” 


rHE MACHIN 


ERY AT THE NEW POST 
OFFICE. 
Tue machinery of the Post Office” is a term which has 
for so long a time been considered to refer to that gigantic 


staff which constitutes one of the largest and most perfect 
organisations connected with the public service, that it 
ult to conceive of it as having any other ap- 
lication. And possibly it might still bave referred 
y to the administrative and executive of this depart- 


it, but for the establishment of the postal telegraph 
m, which has involved the adoption of some very 
powerful machinery, A recent visit to the New Post Office 
in St. Martin’s-le-Grand, made by permission of Mr. Culley, 
rr cineer-in-chief to the department, brought under our 
notice the most powerful, complete, and extensive appliances 
t raphing in the world. ‘So extensive, however, is 
e machinery which aids in the working of the system, that 
t will not be possible in a single article to do it justice. 
e therefore propose in the present notice to refer briefly 
e general arrangement of the pneumatic machinery, 
and to describe in detail the source of motive power, the 
ines and boilers, leaving the telegraphic apparatus for 
escription on a future occasion. 
The new building has now become the centre of the tele- 
zraph system of the United Kingdom, and the whole of the 
ent and the upper floor, as well as a portion of the 
floors, is occupied almost exclusively by the tele- 
A perfect network of wires 


irst two 
raphic staff and machinery. 
terminates in the building as a common focus, whilst no 
less than thirty lines of subterranean tubes radiate from it 
to various parts of London in connexion with the pneumatic 
system of transmission, which forms an important part of 
the telegraphic system. The machinery for working these 
tubes consists of three compound air-compressing and ex- 
hausting engines, each of 50 horse power, space having been 
ft in the engine-house for afourth. These engines are sup- 

{ with steam from four 50 horse power Cornish boilers. 
The engine-house occupies one quadrangle or courtyard, 
formed in the construction of the Post Office, and the boiler. 
e another. Situated between these quadrangles, and 
forming part of the main building, is the battery-room, a 
spacious apartment 80 ft. long by 70 ft. wide. In this room 
are the batteries, containing 30,000 cells, from which the 
wires are carried in thick cable-like groups up a shaftway 
tothe telegraph room at the top of the building, whence 
hey radiate to their destinations. This room is com- 
sed of three galleries resembling in plan the letter }, 
and measuring 200 ft. in one direction, and 115 ft. in 
ther. In this instrument room, which is well lighted 

and ventilated, are placed the electrical instruments, and 
the pneumatic transmitting apparatus. The battery of 
1atic valves is connected with the engines in the base- 

t by two air mains, one for pressure, and the other for 
ust. These mains are 18 in, by 9 in. flat pipes, which 
carried down the outside of the building in the quad- 
rangle in which the boiler-house is placed. At the bottom 
t continued under the battery room to the engines, 
ere their form changes from square to round pipes of 
18in. in diameter. The reason for these pipes 
having so large an area is that friction may be reduced, and 
also that they may form containers, and so destroy the 
ns caused by the strokes of the pumps, The traas- 
g instruments are connected with thirty ranges of 
and 3 in. lead pipes, which pass down a recess from 
the instrument room to the basement, where they are carried 
along the corridors upon two seta of wooden galleries sus- 
led from the ceiling by iron ties. These tubes pass 
nee out to the streets, and diverge to various parts of 
London. The transmitting instruments, which will form 
the subject of a subsequent notice, are of very simple, but 
construction. They are the invention of Mr. 
Cailey’s assistant-engineer, Mr. J. W. Willmot, under 
bose immediate superintendence the machinery at the New 


v are 


cast iron 


iDgenious, 


Post Office was designed and fitted up. 
‘urning to the main subject of our present notice—the 
“ir-compressing engines—we must refer to the two two- 


page engravings published one with the present and the 

ther with our last week’s number, these engravings repre- 
senting a side and an end elevation, and a plan, all in part 
tion. From these views it will be seen that the engines 
~which have been constructed by the well-known firm 
of Messra. Eastons and Anderson—are beam engines of the 
Volff type, the high-pressure cylinder being 17 in. diameter, 
‘ha4it. 1} in. stroke, and the low-pressure cylinder 
’) ‘0. diameter with a 5 ft. 6 in. stroke; the cylinders 
ré hot steam jacketted. The beams are each composed of 


ee 


| 


‘ 


ur wrought-iron plates placed as shown in the sections, 


ried on pedestals resting on entablatures, each supported 
by six columns, resting on massive bedplates. These bed- 
plates are in their turn supported by heavy cast-iron frames, 
resting on lower bedplates, bedded on and secured to a 
layer of concrete 6 ft. thick, which underlies the whole 
building. The foundation bolts are 6 ft. long, with foot- 
lock plates on their lower ends, and are let into holes 15 in. 
in diameter formed in the concrete, and filled in with 
Portland cement grout. This is no doubt a ready mode of 
fixing foundation bolts, but in the event of a bolt being 
broken in screwing up—an accident which we have known 
to happen on more than one occasion—it could only be re- 
placed with considerable difficulty. For this reason we 
prefer a form of foundation in which the lower ends of the 
bolts are accessible without disturbing the foundation 
proper. 

Upon the lower bedplate of each engine, and immediately 
under the beam, are two exhausting and compressing pumps 
each 35 in. diameter, and 3 {t. stroke, one of the pump rods 
of each engine being coupled to the back links by the ordi- 
nary parallel motion belonging to the piston rods, while for 
the other rod a special parallel motion is provided. Each 
pump is arranged either to draw through leather flap valves 
from an 18 in. vacuum main laid between the pumps, or to 
force through similar valves on the opposite side into two 
15 in. pressure mains, which afterwards unite and form the 
18 in. main already referred to. Each pump can be shut 
off from either mains by screw slide valves, and by means 
of similar valves air can be taken in from or discharged into 
the atmosphere instead of from and into the vacuum and 
pressure mains, The leather valves are 3 in. by 4 in., and 
are arranged in groups of four; they have iron backing 
pieces, and beat on gun-metal seats, so arranged that they 
can be easily removed and replaced by others when out of 
order. The arrangement of these valves is not one that we 
ean regard favourably, the top suction valves especially 
being so placed that the current of air will interfere with 
their prompt closing. The area through the valves also 
appears to us much too small, and as a result of this we 
should anticipate much noise in working. The air pumps 
of which we have been speaking are intended to produce in 
the mains a vacuum of 20 in. of mercury or a pressure 
of 10 lb. per square inch, and it appears to us questionable 
whether as such a pressure has to be worked against, it 
would not have been better to have employed piston slides 
instead of ordinary flap valves. At all events the ex- 
perience at our leading Bessemer works tends to prove 
that these piston valves with a positive motion are the most 
economical which can be used when the air has to be 
pumped at a high pressure. Of course we are not forget- 
ting that the pressure required at Bessemer works is 
more than twice as great as that necessary for the pneu- 
matic despatch ; but although for this reason the advantage 
of the piston over the flap valves would not be so impor- 
tant as in the latter instance, it would still be great. 

Steam is used in the high-pressure cylinder at 70 Ib. 
pressure, and is distributed by double slides adjustable 
by a right and left-handed screw, arranged so that the ex- 
pansion can be varied without stopping the engine. The 
condensers are placed on the lower level nearly under the cy- 
linders, and the trunk single-acting air pumps, 18 in. dia- 
meter, 2 ft. stroke, are under the outer ends of the crank- 
shafts, and are worked by crank discs keyed onthem. The 
connexion with the condensers is formed by inclined pipes 
8in. diameter. We have ourselves an objection to plunger 
air pumps on account of the facility they afford for air 
leakage unless the packing is well looked after, a defect 
from which the air pumps with submerged buckets are 
free. ‘The latter may really be ran with the bucket pack- 
ing in a very doubtful state without any great loss of effi- 
ciency. The injection water is, in the engines we are de- 
scribing, taken from a tank under the battery room, suplied 
either from a deep well, or from the water company’s main. 

The engines are fitted with centrifugal governors of the 
Porter type, and they are also controlled by the diffe- 
rence of pressure between the vacuum and pressure mains 
acting through pistons working in small cylinders arranged 
as shown in the longitudinal section. Both the governors 
and pistons actuate rocking shafts by means of levers, 
which, turning freely on the shafts, move them by stops so 
as toclose the throttle valves against weighted levers tend- 
ing to open them. Thus, if the speed or the pressure in- 
creases, either regulator is free to act on the throttle valves, 
It will be seen from our engraving that the floors, both of 
the beam and engine room proper, are formed of cast-iron 
plates of an open pattern, so as to allow of the diffusion of 
as much light as possible. The access to the different levels 
is by iron staircases of similar design. It is to be re- 
gretted that the necessity of not obstructing the light to 
the windows of the buildings surrounding the quadrangle, 
obliged the Office of Works to build an engive-house of 
rather contracted and ungainly proportions, and which is, 
in faet, unworthy of the machinery it contains. 

The engines we have been describing are admirable pieces 
of work, and no pains appears to have been spared by their 
makers to render them a first-class job. Notwithstanding 
this, however, we cannot regard them as fairly representing 
modern blowing engine practice. The whole experience at 
our leading iron works and Bessemer works is in favour of 
vertical direct-acting engines, such, for instance, as the types 
which have been so largely used in the Cleveland district. 
Such engines take up less than half the floor area of the older 
beam engines of equal power, while their first cost is mate- 


The boilers which supply steam to the engines of which 
we have been speaking, are placed in a house built in a 
quadrangle corresponding with that occupied by the engine- 
house, from which it is separated by the battery room. The 
boilers are of the Cornish multitabular type, 6 ft. 6 in, dia- 
meter, and 20 ft. 2 in. long, each having two fiues 2 ft. 6 in. 
diameter, 14 ft. 6 in. long, and terminating in 74 3-in. 
tubes 5 ft. 9 in. in length, and fitted with Vicars’ self-feeding 
furnaces, the hoppers of which are supplied with coal by 
screw creepers from the coal store. The boiler flues com- 
municate with a lofty shaft which carries up the products 
of combustion above the level of the roofs of the sur- 
rounding buildings. In one corner of the quadrangle 
is a well sunk into the chalk, this well terminating in an 
Artesian boring. Two sets of threethrow pumps with 
barrels 8} in. diameter, and 2 ft. stroke, will raise 210 gal- 
lons per minute from this well. The pumps are worked by 
three-throw cranks actuated through mortice spur gear by 
either of two 14 horse power condensing beam engines, du- 
plicates of each other, and each having a cylinder 14 in. 
diameter, with 2 ft. 6 in. stroke. These engines are also 
fitted with air-compressing pumps 12 in. diameter, 1 {t. 2 in. 
stroke, which are intended to supply air to the machines 
used for preparing|the paper slips for the automatic traus 
mitting instruments whenever the main engines are not 
working. 

Connected with eash engine are three pumps, each 4 in. 
diameter, and 9 in. stroke. These pumps are used for feed- 
ing the boilers, for circulating the warm water from the hot 
wells into the passages of the main building for warm- 
ing purposes, and for the high service cold water sup- 
ply required throughout the establishment. The flywheels 
of these engines are turned up, and over them are belts, 
which drive a main lay shait, which transmits motion by 
means of mortice mitre gear to an upright shaft. This 
shaft in its turn actuates by a half-turn belt a shaft hung 
to the ceiling of the corridor under the large operating room, 
through the floor of which it transmits its motion to the tape 
carriers employed to carry the message papers across the in. 
strument room. From the main lay shaft a belt is carried to 
a small room in the basement of the main building in which 
are arranged a number of lathes for cutting up rolls of paper 
into the discs which form the strips used in the recording 
instruments. At the end of the shaft is a worm gearing into a 
tangent wheel, which actuates a cross shaft running over 
and in front of the boilers, and by means of eccentrics work- 
ing Vicars’ furnaces. By means of pitched chaius it also 
actuates the 9-in. screw coal creeper which brings the fuel 
from a coal store situated in the main building and accessible 
from the street. 

The two small engines are duplicates of each other, 
but ordinarily they will be employed doing different work. 
Thus one engine will usually be employed to raise water 
from the well into the tank from which all the engines draw 
their injection, the speed of the engine thus employed being 
regulated by a float which shuts off steam when the water 
supply has risen to its proper level. The other engine 
will, under these circumstances, drive the shafiing and 
the smaller pumps. These engines are intended to work at 
a high rate of expansion, and are fitted with double slides, 
80 that in the event of one being disabled there wil] be power 
enough by giving more steam in one engine to do the whole 
work, while to provide for the independent working of the 
boilers there isa donkey engine with feed pumps and rig- 
ger for driving the shaft actuating the stoking apparatus. 
Before concluding, it may be interesting to notice the 
rapidity and precision with which the transfer of the instru- 
ments and staff from Telegraph-street to the New Post 
Office was effected. It took place on the night of Saturday 
the 17th of January last, under the superintendence of Mr. 
H. Eaton, and upon that occasion a number of groups of 
wires were successively disconnected from the instruments 
at Telegraph-street and connected with those at St. Martin's. 
le-Grand. Every circuit was working to Telegraph-street 
at 10 o'clock, but so perfect were all the arrangements, and 
so precisely had all the preliminary operations been carried 
out that at five minutes past the hour they were all working 
te the new building. A telegram in course of transmission 
from Manchester was stopped en route, one half being de- 
livered in Telegraph-street and—the wires having been 
shunted—the other half in St. Martia’s-le-Grand. But a 
few years since this transfer would bave occupied several 
days, but to such perfection have all the working details of 
the telegraphic system been brought, that it was but the 
work of a few minutes. The whole of the transfer was 
effected without one mischance or hindrance, and reflects 
great credit on the staff of the telegraphic department of the 
Post Office. 





Coat 1x Peyysyivast4.—The Philadelphia and Reading 
Coa: and [ron Company now owns and controls about 9v,.00U 
acres of anthracite cal-lands. The tonnage from those 
lands last year was 3,218,376 tons, and the re t aceount 
amounted to 1,117,262 dele. The quantity of coal raised in 
Pennsylvania in the first three weeks of current year is 
computed at 749,482 tons. 
—— wer se AP Bombay ager age yoga to 
ve strongly su: an application made by agent 
of the Bombay, Baroda, and Cavtral India Keilway Company 
for permission to construct on the standard gauge the first 
rection of the Rajpootana line from Ahmedabad north«ards. 
The opening of the Wurdha Valiey (State) Ratiway to 








‘Se main-centres, which are of wrought iron, being car- 


rially less, and their expense of maintenance very small. 





H ghat, whence a considerable quantity of cotton of 
goal quillty is sent to Bombay, will shortly take place. 
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TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. XIX. 
By Dr. H. Grorue. 
Scnorennerr’s Looms.—( Continued). 

Tue arrangement of the weft-catcher, referred to | 
1t the end of our last article, was stated to offer | 
several disadvantages, which are obviated in Schoen- | 
herr’s new patented apparatus, full illustrations of 
which we publish on the present page. The advan. 
tages of a weft-catcher are only fully attained if by 
its means the loom is stopped in such a position 
that the shed is fully opened thus before the for- 


| 


i 


of the pin takes place the loom is stopped 
shall explain presently, and thus a stoppage takes | of the stuff, nothing will prevent the roller of the 
| place each time a thread is missed. 


as we 


In Figs. 1 and 2 on the present page, the needles a 


| are arranged on both sides of the stuff, and it will 

be seen how on the right-hand side the thread preases | 
the needle against the list of the fabric. 
is fastened to the spindle ¢c, which is connected at | 
| the other end with a lever 4; this latter is drawn in- | 
wards towards the selvage of the stuff through the | very ingenious manner of steel, so that it takes in a 
twisting of the pin in such a manner that it comes | com 


The needle 


nto contact at B with the screw d, which is pushed 
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| of a shuttle, and is thus not drawn towards the list 


| lever 4 from coming into contact with the curved 
part of the lever i, whence, as stated above, the 
working of the loom is stopped. ‘This weft-catcher 
is the best and most trustworthy apparatus of this 
kind now in use, and it deserves the full attention 
of the manufacturer, 

Schoenherr’s shuttle for cloth looms is made in a 


t form a large spool ; this shuttle is shown 
in Figs. 10, 11, and 12 of the two-page engraving 


' forwards through the spring g at the lower end of published with our number of January 30th. In 
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ward motion of the batten. This end is attained 
by the new weft-catcher, whether the loom is pro- 
vided with one or with several shuttles. 

The new weft-catcher consists of a needle a (a 
bent wire), Fig. 1, movable in two directions, 
this needle being (by suitable mechanism drawn 
from the main shaft) brought into such a ition 
during the backward motion of the batten—but still 
before the shuttle has finished its travel—that it 
catches the thread of the shuttle, By this thread 
it is drawn to the list of the stuff, that is to say, 
through a distance of about three centimetres, the 
consequence being that the pin to which the needle is 
fastened, is slightly twisted. Unless this twisting 
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the lever 4, and which acta as soon as the rod i is 
lowered through the lever #, and the disengaging of 
the cam /. By means of the shaft /, which 
connects the lever 4 and the arm ¢, the spring ‘4 
acts also upon the latter, the upper end of whic 

carries the screw d, The screw d acting against B, 
the roller at the upper end of the lever 4 is prevented 
from coming into contact with the curved and 
tapered of the lever i, otherwise the central 
part of the lever would touch the end of the disen- 
gaging pin m, which falling upon the pawl of the 
ratchet wheel, would stop the working of the loom. 
If now one or the other of the needles a does not 
catch a thread at the commencement of the travel 


4, 


this engraving Fig. 10 is a vertical longitudinal sec- 
tion, Fig. 1] a vertical cross section, and Fig. 12 a 
plan of the shuttle. The vertical sides aa are 2} 
milimetres (0.09 in.) thick, and are connected with 
the bottom part 4—which forms at the ends the 
hollow itions c—by means of the bolts d, as 
shown in Figs. 10 and 11. The partition ¢ has 
rivetted to it an iron hoop ¢, carrying the spool- 
holder /, the point of which presses against the inner 
side of the partition. A pressure upon the feather- 
ing joint g facilitates the putting on and taking 
off of the 1. Each point of the shuttle is 
provided with a strong annular piece of vulcanised 
caoutchouc &, and the piece /m moving round the 
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joint /, which touches the back a of the fork o turn- 
ing round the axlep. The arms of the fork carry 
the roller g, made of leather and brass discs. ‘The 
front side of the shuttle is provided with a curved 
projection r, which acts upon the movable front part 
of the shuttle-box, and by means of which the 
shuttle may either be arrested in its travel, or, if 
the shuttle does not arrive at its place, the working 
of the loom is stopped through the pin of the shuttle- 
catcher. 

Recently the Sidchsische Webstuhlfabrik has de- 
signed another new shuttle, the construction of 
which is shown by Fig. 5 annexed. A peculiarity 
of this shuttle is the body 4 provided with serrations 
like those of a saw ; this body 4 facilitates greatly 


tion near to the reed by the serew k; by means of 
the end of this hook the list of the cloth, which is 
bent upwards, is brought into contact with the 
chain, and is drawn off in the manner indicated by 
the dotted line. The axis of the back roller is ex- 
tended, and carries the small rope pulley /, whence 
is led the string o, which passes over the roller m at 
the end of the lever #, and which being stretched 
by a weight, produces a turning of the rope pulley, 
and thus facilitates the moving forward of the warp. 

Having now concluded the description of Schoen- 
herr’s loom, we may state that on account of its 
regular and safe manner of working, of the small 
amount of wear and tear of the material to be 
woven, and of the uniform finish of the stuff, we 
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the fastening of the spool, and it forms, together 


with a, the spit for the spool A. The arrangement 

of connecting a 4 and ¢ into one joint is very in- 

genious, as it facilitates, as shown in dotted lines, 

the fastening of the spool. For a and 4 being 

wedges, and sliding upon each other, they only 

fill the bore of the spool A, when the latter oc- | 
cupies its proper place in the shuttle, whilst the | 
spool becomes loose at once, when it is in the posi- 

tion shown in dotted lines. 

Motion is given to the shuttles by the arrange- | 
ment shown in Fig. 9 of the two-page engraving 
already referred to. The arms or levers #, there 
shown, run loose in the bearings T, fastened to the 
central wooden partition, but they are firmly con- 
nected with the bell-crank levers W W', the} 
one of which W pulls, and the other W’ pushes 
the lever or arms ¢. ‘The bell-crank levers W W/ 
are connected with each other by the rod e’, which 
communicates through the rod »' with the crank z 
fastened to the pin ¢''. Two pawls a’ and 3’ 
are also fastened to the wooden partition, and if 
the crank z moves the arms W towards the one 
or the other side, the one of the arms i: approaches 
the pawl a‘ so far, that, as shown in the figure, the 
latter catches the pin 4'' at the back of the lever 4, | 
whence each lever acts asa fixed point of attach- 
ment for the spring g' alternately. Simultaneously, 
however, the other lever W’ has raised the pawl 4’ 
by means of the pin ¢, whence the second lever j is 
disengaged, and pushes the shuttle through the shed 
on account of the action of the spring, and by means 
of the belts Z and Z’. 

According to the quality of the stuff, Schoenherr’s 
looms are provided with various temples. For cloth 
with long and strong lists, and especially for the list 
of the left-hand side, the temple shown in plan in | 
Fig. 3, and in elevation in Fig. 4 on the preceding 
page has been adopted. This temple consists of the 
rail a, which is screwed to the breastpiece F’, and 
which serves for the fastening of the adjustable slide | 
6, to which the bush ¢ is connected by means of the | 
screw d. The bush ¢ receives the pin /, which can | 
be fixed by the screw ¢, the end of this pin / carry- 


| while steel has been adopted as the material for many 


| of the reversing plunger to a minimum, and the time re- 
| quired can be regulated to suit the varying lash of the} 


5,400,000 tons in 1871. To last year’s im 
tributed 2,400,000 tons (in round figures) ; Belgium, 3,900,000 
ing a casing g, with two rollers for the chain 4, the | tons; and Germany, 600,000 tons. The exports of coal 
links of which are made of brass with projecting | *°™ hay = — SS 900,000 tons, against 700,000 
steel points. ‘The boss of the front roller carries a | oan et ’ 


hooky, which can be fixed in a corresponding posi- | rose in 1878 to 270,000 tons. 


NOTES FROM SOUTH YORKSHIRE. 
SHerrigtp, Wednesday. 
New Colliery, near Dronfield —The new colliery situate 
at the Ridding’s, Dronfield, called the Gomersal Colliery, jg 
now in working order, some coal having this week been sent 
into the market. The seam worked is the well known Silk. 
stone, and is of excellent quality. 


Water Works Extensions at Sheffield.—It is understood 
that the Sheffield Water Works Company is about to extend 
ite mains or service Pipes for the supply of the newly-built 
district of Wincobank. Large quantities of pipes aro at 
present being sent there. 


Coal Traffic to London by Rail.—The usual returns just 
issued show that the West Yorkshire collieries sent a consider. 
ably diminished tonnage to London during January, the 
figures being 6081 tons in that month, and 9035 in Decem- 
ber. The tonnage of the Silkstone coal also dropped con- 
siderably, being 13,805 tons in January, as against 18,957 in 
December. Of the other, or thick Barnsley, coal sent from 
this district, 18,016 tons went to the metropolis, a marked 
falling off as compared with the 30,072 tons despatched in 
December. The total conveyed from the Derbyshire coalfield 
is also sensibly less, being, in fact, 106,304 as against 124 145 
tens in the months named. Of the former total Langley, 
contrary to all precedent, led with 17,150 tons, closely fol- 
lowed, however, by the usually foremost Clay Cross (this 
time rendered partially inoperative by a dispute with the 
miners) with 16,915 tons. hese figures demonstrate very 
clearly that there is a great falling off in the coal trade, not- 
withstanding the fall in prices, which must inevitably come 
yet lower. 

Horbury Water Supply, Sewerage, §c.—The Horbury Loca! 
Board have decided to proceed with a measure for the water 
supply, sewerage, drainage, &c., of the district of Horbury. 








NOTES FROM THE SOUTH-WEST. 


London and North-Western Railway.—This company pro- 

ses to construct a warehouse and branch line at Cardiff 

lock, at a cost of 40,0001, A new engine shed is also con- 
templated at Abergavenny Junction. The goods station at 
Cardiff will be erected on land leased from the trustees of the 
Marquis of Bute. 


Midland Railway.—Un the Bristol Junction lines very 
great progress has been made, and the lines will be ready for 
traffic in June. The Berkeley and Sharpness line has 
pe carried on very well, and.is expected to be finished in 

une. 


Devon and Somerset Railway.—This line was opened for 
public traffic throughout to Barnstaple, November 1. It 
was then in an incomplete state, and additional sidings and 
crossing places are still required, which will have to i = 
vided by the Devon and Somerset Company in order to afford 





consider Schoenherr’s loom to be one of the best, | proper accommodation, and insure the development of the 
if not the best, mechanical looms now in use, an | traffic, which has thus far come up to the expectations of the 


especial 


advantage which it possesses being the | directors of the Bristol and Exeter Company. 


facility with which it may be adopted for various| Bristol Joint Railway Station.—The offices and platforms 
materials. | of the down line of the Bristol Joint Station are likely to be 





completed for use in the course of the ensuing summer. A 


ROLLING MILL ENGINE. j contract has been let for the erection of the booking and 


Tue subject of one of our two-page plates this week is a | 
fine pair of rolling mill engines lately constructed by | 
Messrs. Robert Daglish and Co., of St. Helen's Foundry, 
St. Helen's, for the Mersey Steel and Iron Works. The 


| engines, which were constructed from the designs of Mr. 

| Richard Moon, junr., the manager of the works, have | 
| cylinders 86 in. in diameter and 4 ft. stroke, and their | 
| general arrangement will be readily understood from the} 


engravings. The slides are piston valves driven by Allan’s 
straight-link motion as shown by the elevation. The | 
engines are handled from a staging conveniently placed | 
above the guide bars, | 

The engines have been specially designed for rolling steel | 
rails in long lengths from a reheated bloom 9 in. square. | 
The time available for the operation being necessarily | 
very short—only about 14 minutes for a flange rail 60 ft. | 


| long, owing to the low temperature at which steel alone can 
| be worked—requires the engine to run at a very high | 


speed, and be reversed with great quickness. About 250 | 
revolutions per minute will be made when rolling in the 
five finishing grooves, the reversal being effected in balf a 
second. On this account both the sections and surfaces | 
of the working details require to be very generously dealt | 
with, and this has been done in the engine we illustrate, | 


of the moving parts. 

The reversing is effected by an hydraulic apparatus con- 
sisting of two single-acting plungers, by which means the 
expense of cup leather failures and renewals is avoided. 
The Allan link-motion with a box link reduces the stroke 


pinions, by simply adjusting the stops of the reversing | 
handle. A skilful engine driver can run the finishing | 
grooves without shutting the steam valve, and that without | 
wasting a revolution of the engine 
- —— —! 

Coat ry Frasce.—The imports of coal into France last 
year were 7,100,000 tons, against 8,800,000 tons in 1872, and 
England con- 





000 tons in 1871. The most remark- 
le increase occurred in the exports last year to Italy, which 





other offices of the up station; and various other works, in- 
cluding interlocking apparatus and signals, are in hand. 





Tue Ivstitetion oF Crvit Exoryerrs.—We are asked 
to state that Supplemental Meetings, for the reading and 
discussion of papers by students of the Institution, have been 
appointed for the following Friday evenings: February 2th, 

arch 6th, 13th, 20th, and 27th. The pers to be read on these 
—- are respectively, “ On Coal Gas,” by Mr. G. E. Page, 
“The Lisbon Steam Tramway,” by Mr. M. Curry, Junr., 
“The Sewage and Drainage of Towns,” by Mr. W. 
Cobley, “ The Construction of Tanks,” by Mr. J. C. Inglis, 
and “On Setting out a Line of Railway,” by Mr. J. C. 
Fergusson. The chair will be taken at 7 o'clock on each 
evening, and successively by Dr. Pole, F.R.S., Mr. Bruce, 
Mr. Bazalgette, C.B., Mr. Bateman, F.R.S., and Mr. W. H. 
Barlow, F.R.S. 





CievetayD Ixstirvrion or Exotyeers.—The fourth 
meeting of the session was held in the Workmen’s Social Club 
Room, on the evening of Thursday last, Mr. Jeremiah Head, 
President, in the chair. The proceedings were to have opened 
with a discussion upon “ Coal-cutting Machinery and its 
Effect upon the Future of the Coal Mining Industry,” being 
the paper read at last meeting by Mr. J. S. Jeans, of Dar- 
lington, but as Mr. Jeans was not present, and Mr. Firth, 
the inventor of a coal-eutting machine, mentioned in the 
paper, had, in a letter to the president, strongly objected to 
the treatment his machine had received from Mr. Jeans m 
his paper, the discussion was adjourned till next meeting 
allow of both gentlemen being present. The discassioa 
upon the “ Utilisation of Peat Fuel for Heating and Lighting 
Purposes,” by Mr. Bainbridge, of Middleton, in Teesdale, 
was then taken up, but as Mr. Bainbridge was not present, 
and the members goons had not perused the paper 2 
consequence of its late issue, the discussion merged into 40 
interrogation of Mr. Robert K. Aitchison, of Redcar, wh° 
cahnaehe cpectenens of fuel of his own make, and also 
read a brief paper on subject. Mr. Alfred Dowson, of 
London, then read a paper on the “Construction of Tram- 
ways with Special Reference to a System for the Cleveland 
District.” paper was well written, and illustrated by 
coloured diagrams and a model. The discussion upon the 
paper takes place at next meeting, when Mr. Dowson bas 
consented to attend. As an addition to the above Captem 
Bodmer's paper on “ Machinery for Making Slag Bricks 
will also be read then. An animated ing is fully ex 
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and Exhausting Engines, just erected at the New General 

Post Office for working the Pneumatic Despatch. Of 

the former, a description will be found on page 142, and 

of the latter upon page 139. 
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THE LOADING OF MERCHANT SHIPS. 

IN our former article on this subject we drew 
attention to the enormous loss of life and property 
which occurred last year through the bad stowage 
of vessels in the mercantile navy, especially those 
*ngaged in the grain trade. We showed that those 





‘osses were chiefly brought about by the vessels 
cased owing to their cargoes shifting while they 
were j 


g at sea, and that the losses were chiefly 





among vessels fitted with double bottoms, which 
are held up in the Royal Navy as being almost in- 
dispensable to the safety of iron ships. The result 
is somewhat startling when we remember that the 
principal contest regarding the loss of the Captain, 
was whether she capsized owing to having a low 
freeboard, or to her being fitted with a double 
bottom, or, as it is termed, having empty air cells at 
the bottom, tending to rise to the surface when she 
was inclined, and so capsize her. Another point 
which was brought prominently forward during the 
discussion on the loss of the Captain was the dif- 
ference between sailing ships and steamers carry- 
ing no canvas, as regards capsizing. It was held by 
the Admiralty officials that had the Captain been 
unrigged she would have been safe from the danger 
of capsizing, whereas the merchant ships which 
capsized at sea last year, were all, or nearly all, 
steamers without canvas. But at the same time 
they all, or nearly all, were fitted with double 
bottoms. We are somewhat surprised that Admiral 
Fishbourne, in the volume he has recently pub- 
lished, did not make use of this important fact to 
support his argument that the Captain met her 
doom through having a double bottom, and that the 
remainder of the modern ironclads of the Royal 
Navy are in danger of a similar fate, because they 
also have these objectionable empty air cells under 
them. We suppose, however, that the admiral was 
unaware of the fact. Another striking circum- 
stance is, that nearly all merchant ships have low 
freeboard in the sense in which the Captain had 
a low freeboard, for whereas she had a clear side 
amidships of 6 ft. 6in. when she left port on her 
last fatal cruise, very few of the steam ships which 
cross the Atlantic with grain cargoes have this 
amount of freeboard, and many of them have not 
much more than half the amount. 

The answer, however, is quite complete, and it is 
important that it should be pointed out in the in- 
terest of science, and to anticipate the use which 
will doubtless be made of the facts relating to grain- 
laden steamers, when it is known that most of those 
which have capsized had water-ballast tanks, or 
double bottoms, fittedin them. The chief points of 
difference.are these : In the first place the merchant 
vessels which have capsized have done so because 
they were loaded with grain cargoes of the nature 
of semi-fluids, which during a heavy roll have shifted 
to one side, and given the vessels a list which further 
shiftings have tended to increase, whereas in the 
Captain the only heavy weights which could pos- 
sibly have shifted—the guns—are known to have 
been perfectly secure at the moment of her loss. In 
the next place the principal weights in the Captain, 
as they must necessarily be in all low freeb iron- 
clads, were chiefly concentrated near the water line, 
and in heavy guns and turrets above the deck, 
whereas in the merchant vessels to which we allude 
they were stowed in almost uniform density through- 
out the whole depth and bulk of theship. Thecon- 
sequence of this latter material difference is that 
whereas the ironclads have to obtain their initial 
stability by increasing the beam of the vessels, and 
so raising the metacentre into a high position, the 


#|merchant steamers obtain their initial stability 


through the weights being low, comparatively speak- 
ing, and therefore are able to resort to a low 
metacentre and little beam. This makes the ordi- 
nary merchantman far less dependent upon high 
freeboard to insure stability at very large angles of 
inclination than iron-clad ships, and it would not be 
difficult to show that one of the former having her 
hold packed quite full of a homogeneous —_ 
would, if she had beam enough to make her stable 
in the upright position, retain her stability through 
very large angles of roll, and even return to the up- 
right after being thrown on her beam ends, however 
low her freeboard may be. In practice the case of 
an ordinary merchant vessel is even better than this, 
because the usual tendency is to stow dead-weight 
cargo towards the bottom and ee measurement 
cargo towards the top. In ironclads, on the other 
hand, the preponderance of weight is towards the 
top of the vessel, and although by giving sufficient 
beam they may be made as stiff as possible in the 
upright position, they lose it very rapidly when their 
gunwales ¢ immersed, and can scarcely ever 
recover from their beam ends. It has been proved 
abundantly by scientific jee ae that es 
atability on increasing nearly in proportion 

their inclination, until their gunwales reach the 
water, and soon after this they arrive at their posi- 
tion of maximum righting moment, hence the ad- 
vantage or even necessity for their having a high 
freeboard, because the higher the freeboard, with 





the same beam, the greater the angle of maximum 
stability, and this almost independently of the 
amount of their initial stability. Not so a well- 
stowed merchant ship having a moderate amount of 
initial stability obtained a low weights and com- 
paratively small beam, Her stability of 
the character of the hydrometer or the lifeboat, and 
is much less influenced by lowness of freeboard and 
the gunwale becoming immersed, 

When, however, such vessels are fitted with deep 
watertight double bottoms~—and we have known 
some vessels of a thousand tons with double bot- 
toms from five to six feet above the outside 
plating—the capacity of the hold is materially les- 
sened for cargo. ‘The whole cargo is raised bodily 
-to this extent, and much light cargo, which would 
otherwise have gone into the hold, is stewed in 
long poops or other erections on deck. The result 
is, that these vessels are found extremely tender 
unless provision has been made to meet this in the 
design by increasing the beam. ‘The important 
point here, to which we wish to draw attention, is 
that, although by giving somewhat greater beam, 
the initial stability of the vessel may be maintained, 
the character of the vessel's stability at large angles 
of inclination may have been entirely changed, 
and she may have been brought to resemble the 
ironclads whose condition we have briefly explained, 
and so be in much greater danger when loaded 
deeply than she would have been in without a 
double bottom, It is obvious that where the cargo 
is thus lifted up and accompanied by crankness in 
the vessel, the + Baas arising from a cargo liable to 
shift is extreme, And that great disasters have 
arisen from it can scarcely be doubted in view of 
the long list of missing steamers which we gave in 
our former article, It should be noticed that the 
effect of a double bottom in raising the weights of 
an ironclad is small compared with its effect on a 
merchant ship, because the great weights of the 
ship, such as the armour turrets, gaz, &e., are un- 
affected by it, and the engines, boilers, coals, and 
other stores are but slightly raised, or need only be 
slightly. For this reason alone double bottoms in 
such vessels are by no means a source of danger, 
although it may appear that they contribute in 
some degree to the danger of a merchant ship, espe- 
cially when they are made deep. 

It is interesting to note that in the Royal Navy 
they are fitted chiefly with a view to increased 
safety: in the mercantile marine the question of 
safety is scarcely ever considered in connexion with 
them. They are fitted solely as water-ballast tanks, 
in order to save time and expense in taking in and 
putting out ballast when being handled in port or 
proceeding light from one port to another, It is in 
most cases not even thought to be worth while to 
work them in specially as part of the structure of the 
vessel, or to extend them through the engine-room, 
so that we very frequently see the anomaly of a 
vessel having great additional longitudinal strength 
in the fore and after holds without any in the 

idshi of the vessel, where longitudinal 
strength is most required. 

In the foregoing we have shown that in merchant 
vessels properly stowed with a homogeneous 
cargo, and with a heterogeneous one with the 
heavier portion of the cargo below, there is little 
or no jam of capsizing, even with the vessel 
so deeply i as to have but a small free- 
board—provided the stowage has been so conducted 
as to remove all possibility of the — ag 
We are, however, at the same time, from ad- 
vocating the deep loading of merchant ships, and 
from thinking that much good would not be effected 
by legislative measures to — overloading, For 
a from the question of stability and the danger 
of capsizing, there are many perils connected with 
overloading, such as the straining of the ships, the 
danger of the sea making clean sweeps over the 
deck, and so effecting an entrance into the ship, 
and other questions of unmanageability which have 
to be considered. It is sometimes argued that be- 
cause two ships of similar forms may put to 
and the q* of the two, owing to a difference 
stowage, behave the best, that therefore it would be 
undesirable to fix a ” line. Mr, — F. Mackie, 
whose et on stowage of grain cargoes 
wn seinen ethene ie mig a Alam 
promised to recur, adopts this view, argues 
the existing rules for regulating freeboard, because 
they do not embrace all the principles of stability 
‘are not a cure for all the ills of bad loading an 
bad stowage ; on the contrary, they can at best 
only be regarded as temporary expedients 





which 
should be at the earliest moment supplanted by 
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more perfect methods.” We entirely concur with 
the reply made to Mr. Mackie by Lloyd's surveyors. 
] he y nay 

“If we assume avy degree of excellence in stow- 
ing the cargo, there is obviously a limit to the 
amount of weight which can safely be put intoa 
vessel, Good, therefore, must result from prevent- 
ing too much cargo being put in, as well as prevent- 
ing bad stowage, and the removal of one evil will 
undoubtedly have a beneficial influence on the 
other. ‘To prescribe definite rules for the good 
stowapye of vessels of all type 6 with all de scriptions 


of cargoes is, as stat d, not poasil le without investi- 


yations so elaborate as to render their application 
hopeless, but something will be done to improve | 
the stowage generally if the amount of cargo the 
vessel can carry when fairly stowed is defined 
Where this has a fixed relation to the vessel's bulk, 
suitable to the size and form of the ship, the onus 
of any bad behaviour she might exhibit at sea would 
rest with the stowage, not with the amount of cargo 
and this would influence the weighta being stowed 
higher or lower on future occasions of loading, as 
the case might require, having regard to the expe- 





rience gained on former voyages, whether the vessel | 
had been found too ‘stiff’ or too ‘ tender.’ sO 
that to determine a load line would seem not so 
1 what is termed ‘a temporary and imperfect 
expedient,’ as a necessary step towards arriving at a 


lent, | 
‘more perfect method, 

It is obviously out of the question to expe ct} 
elaborate scientific investigations to be performed | 
every time a ship goes to sea in order to determin 
her exact amount of stability. In fact, in many 
cases the ship would have completed her voyage 
before the ce nupletion of the calculations which 
were to determine whether she was seaworthy 
Moreover, it is hopeless to expect to regulate stow- 
age until the question of freeboard has been to some 
extent settled. Given a vessel to carry a certain 
amount of cargo, and it would be possible to inv« "7 
tigate, with some degree of exactness, how that 
amount of weight should be stowed in order to 
insure the vessel behaving as well as possible. 
On the other hand, it would be impossible to ap- 
proach the question of stowage without first deter- 
mining the amount of cargo. 

The most satisfactory basis, to our minds, for re- 
gulating the amount of cargo, or, in other words, 
for determining the freeboard, would be according to 
the strength of the vessel as a structure to carry 
certain weight, subject to a certain limitation as to 
the minimum percentage of surplus buoyancy be- 
yond which the vessel, however strong, should not 
be permitted to load. ‘This, however, appears 
almost insuperable in practice, and the nearest ap- 
proach to it which seems feasible at present is the 
proposal recently made by Lloyd’s Register, to start 
with a basis of spare buoyancy, modified to some 
extent by the proportions of the vessels, and the 
strength of the various types, such as one, two, 
and three-decked, apar, and awning-decked vessels. 
‘The adoption of such ascale by the Board of Trade 
and public bodies, so as to stamp it with authority 
in courts of law, would be of immense importance, 
It would, perhaps, be more effective in preventing 
overloading than the adoption of a hard-and-fast 
load line for all vessels entering or leaving our 
ports. It is well-known that vessels are far more 
overladen, and more losses occur therefrom, on the 
homeward than on the outward voyage; and steamers, 
owing to the rapidity with which they lighten as 
they burn their coals, could systematically overload 
on the homeward voyage, and yet reach port with 
a draught of water sufficient to satisfy any Govern- 
ment provision of load line. But if it was once 
known that there was a scale of freeboard recog- 
nised by which, in the event of loss, the vessel 
would be tested by the law courts, and that, pro- 
vided it could be shown that the vessel sailed with 
much less freeboard than prescribed therein, the 
owner would lose his insurance policy, a very effec- 
tive check would be placed on the evils of over. 
loading, without causing an undue interference with 
fair trade 

We have endeavoured in the foregoing to indicate 
some of the chief features which are involved in the 
loading of merchant ships. ‘To discuss them all in 
detail would extend far beyond the limits of space 
which we can devote to the subject, important as it 
undoubtedly is. Moreover, we fear the day is yet 
far distant when exact calculations, or, in fact. any- 
thing beyond general principles can be brought to 
bear effectively upon the mercantile marine. It is 


only withia the last few years that the Admiralty, 
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staff competent to investigate scientifically the 
stability and other properties of the ships of the 
Royal Navy. But how vastly greater and more 
difficult would be the task of estimating the pro- 
perties of the mercantile navy! Our ironclads 
amount only ‘to a few scores, and the weights in 
them are for the most part fixtures and definitely 
known. For every score of ironclads there are 
several thousand merchant ships, and instead of the 
weights they carry being permanent, they are 
changed each voyage, and composed of goods and 
merchandise of the most miscellaneous kind. Cer- 
tain rules and restrictions, however, can be and 
have been laid down at different times and in diffe- 
rent ports, with a view to obviate some of the most 
manifest dangers, and to these we must recur in 
a future article, 





SEWERAGE, AND SEWAGE UTILISA- 
TION AT IPSWICH. 

In our review of sewage progress at page 24 of 

the present volume, we promised that during the 

present year we should avail ourselves of the 


aid afforded by many authorities in different | 
parts of the United Kingdom, for elucidating ques- 


tions of sanitary matters. We have thus recently 
iad an opportunity of examining into what has and 


I 
has not been done at Ipswich in the way of perfect- | 


ing the sewage arrangements there, and respecting 
these arrangements we propose now to speak. 

The question of the state of the sewers, at 
Ipswich, seems to have especially engaged the 
attention of the local authorities in October, 
1857. At that date an elaborate report was given by 
Mr. Bruff, and this report was recommended by the 
Sewerage Committee for adoption. Its main features 
were to use the river Orwell as the natural drainage 


outfall of a concentrated pumping system previously | 


recommended, and that the plan should be carried 
out by laying down one main sewer on each side 
of the river, intercepting all the sewage, and pre- 
venting its escape either into the Gipping, or the 
Orwell, nearer the town than the points in the 
latter river fixed for the ultimate discharge. This 
plan seems to have found favour in the opinion 
of the then existing authorities. The chief point 
in Mr. Bruff’s plan is plainly stated in his report in 
which he remarked to the following effect: ‘+ 1 would 
not recommend you to incur any expenditure what- 
ever for these purposes (irrigation on adjacent 
land of the sewage), beyond giving consideration 
thereto in the arrangement of your outfall works, 
and the acquisition of the necessary space, to enable 
you to give effect to any operations of the kind, 
when time has proved its value.” Following this, 
at that time, very judicious advice, the Sewerage 
Committee recommended that provisions should be | 
made for the flow of the Ipswich sewage, in the 





== 


after long exertion, have been able to organise a| no definite plan can be prudently —_ *” and 


they resolved to watch the various schemes then 
afloat for that purpose. The passing of “The 
| Sewage Utilisation Act of 1867,” however, gave 
| them a chance of adopting irrigation as a means of 
| disposal of the sewage ; but owing to the uncertain 
reports of the British Association, aad other sup- 
posed authorities on sewage questions, the matter 
} was left in abeyance, until Messrs. Turner and 
| Garwood, in their report of 1870, called attention 
| to the evils that arose in the deposit of silt, &c., 
| which had accumulated through the sewage, adjacent 
}to some of the most important parts of the river 
|} banks. These gentlemen recommended that the 
evil should be checked at its source, by stopping 
the discharge from the sewers, whence the larger 
portion of the deposit proceeded ; and they urged 
the question strongly on the ground that, if im- 
mediate attention were not paid to it, the Dock 
Commission would have to incur a great expense in 
| dredging, as the deposit would have prevented all 
| but vessels of very small tonnage reaching the 
| town, 
| It appears that at the close of 1870 some anxiety 
| was felt in regard to the possible sanitary condition 
of Ipswich, and recourse was had to an analysis 
by Dr. Letheby, who examined several samples of 
| mud deposited on the banks of the Port of Ipswich. 
| This report may be briefly summed up by stating, 
as might have been expected, that the foul con- 
| dition of the Orwell was due to its influx of sewag: 
matter, aggravated, as we have frequently pointed 
out in our last two volumes, by the mixture of 
sewage with sea water (see also page 111 of the 
| present volume), At this period Mr. E. R. Turner, 
who, from 1864 to 1871, held the office of Dock 
engineer at Ipswich, gave a careful report in regard 
to the engineering question that affected the naviga- 
tion of the Orwell, pointing out the accumulation of 
silt, that took place only where the outfalls of the 
sewers existed, Mr, Turner's opinion was fully 
endorsed by a report of Mr. Thomas Miller, who 
showed, towards the close of 1871, that the sewage 
deposit was alike prejudicial to navigation and health, 
and to an extent that could scarcely be credited. 
Eventually the Couneil decided on making. ex- 
tended inquiry into the best plan of disposing of 
sewage, and to make the history short we next 
refer to a report of the Sewerage Committee, con- 
sidered at a special meeting convened for the 
Ist October, 1873. From this it appears that the 
difficulties under which the authorities laboured 
were as follows—perhaps it would be wiser to call 
them a series of dilemmas: The choice of the 
disposal of the sewage rested between discharging 
it at once into the river, at some point below the 
Cliff Bight; or by previously subjecting it to a 
process, either of filtration, precipitation, or utilisa- 
tion; by irrigation on land, or otherwise. Mr. 
Bailey Denton was applied to, who condemned the 
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most expeditious manner, to the sea. 

At about the same time (1857) the question of | 
the disposal of the sewage of London and Glasgow 
was a prominent discussion, and as a matter of | 
history it is very interesting to trace the change of 
opinions that has since resulted. An impetus was 
given, early in 1858, to the idea of utilising sewage 
by way of irrigation, and subsequent to that 
numerous plans have been proposed, advocating | 
chemical precipitation. In 1855-56 Mr. Dover was | 
the first idealist who imagined that he could com- 
bine, in one process, the purification of sewage and | 
its conversion into valuable commercial products, | 

sut unfortunately, up to this date, we have yet to | 
arrive at a satisfactory solution of that problem. 

Returning, however, to the question of the dis- | 
posal of sewage at Ipswich, it would appear that | 
Mr. Bruff anticipated many of the difficulties that | 
have constantly arisen from the discharge of sewage 
into a tidal river ; and, in fact, in his report may be | 
found an elementary plan of our metropolitan | 
sewage disposal at Barking and Crossneas, in which | 
he indicated all the advantages and evils that might | 
result from a course which we have adopted, in re- | 
gard to London, while we are waiting for a turn of | 
events in respect to the utilisation of sewage. 

The history of the sewage question in regard to 
Ipswich from 1857 to 1870 may be briefly stated by | 
remarking that the authorities were simply in a} 
state of expectancy, and in hope of something turn- 
ing up to alleviate the evils under which the town 
suffered. In 1866 the Sewerage Committee came to 
the conclusion, and most wisely, that in “ the pre- | 
sent uncertainty as to the success of the various | 
processes now on trial, for the utilisation of sewage, 


discharge of the sewage into the river, recommend- 
ing irrigation, associated with intermittent filtration, 
as the best mode of disposing of the sewage of 
Ipswich. Dr. Voeckler, on the other hand, ad- 
vised that the sewage should be sent ‘* bodily direct 
into the sea with the flow of the receding tide.” 
This is certainly a pretty specimen of the con- 
flicting ideas that obtain between engineers and 
chemists, in regard to the disposal of sewage. 

The finale of the sewage and sewerage question 
at Ipswich is found in the report of the Sewerage 
Committee, dated 11th of December, 1873. After 
reciting several recommendations that had been 
made, it was stated that on the 24th September of 
the same year the’'Committee had recommended that 
the best mode of disposing of the sewage of the 
towns would be to discharge it into the river Orwell, 
at a point a little below Pilots’ Hard, from chambers 
in which the sewage should be collected and 
screened before discharged, and that a main inter- 
cepting sewer, &c., as recommended by Mr. 
Bruff, should be constructed at an estimated cost 
of 16,0007. It appears, however, that the Local 
Government Board intimated their opposition to 
this scheme, and an intended application to Parlia- 
ment for its sanction for a loan, the repayment of 
which was to extend to a period of some 50 or 60 
years, instead of 30 years, was abandoned. 

It appears, so far as we can learn from all the 
facts before us, that Ipswich is in much the same 
position as Birmingham and many other places. 
Che fact is that the present state of the sewage 
question is still unsettled, and as a matter of 
course a great nuisance, detrimental alike to health 
and the use of what ought to be a navigable 
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river, still exists. 
Commissioners, who are hable to provide for the 
drainage of the town, have threatened to stop the 
sewers if any further addition of water-closet 
sewage be allowed to enter the drains, and thus be 
discharged into the river. Consequently, the provi- 
sion for discharge of house foecal matter has largely 
degenerated into the form of cesspools, and as the 
soil of Ipswich is generally porous, the wells used 
in many cases for domestic water supply, being 
adjacent to such cesspools, may possibly contribute 
to much disease in the shape of typhoid fever. We 
find that several cases of enteric fever have occurred 





It appears that the Dock | 


during the last three months in Ipswich, concurrent | 


with prevalent diarrhcea, all of which may be traced 
directly or indirectly to the present defective 
arrangements in regard to sewage. 


It appears that a general feeling in Ipswich is | 


that the sewers are only needed for the passage of 


fecal matter from the water-closet, while no thought | 


seems to be given to the foul house drainage which | 


runs quietly, out of sight, into the cesspool, satu- 
rating, as we have already stated, the porous soils, 
and consequently poisoning the wells from which 
many of the houses derive their domestic supply of 
water. We unhesitatingly affirm, from long ex- 
perience in most parts of England and Scotland, 
that, if sewage of all kinds, whether domestic or 
manufacturing, or both combined, be at once re- 
moved by proper sewerage arrangements from its 
source, it is without smell, offence, ordanger. It is 
owing to the retention of the sewage in the sewers 
and cesspools that all danger arises; hence, at 
first, after heavy and sudden rainfall, sewers in all 


large towns become exceedingly offensive because | 





the matter previously deposited, and decomposing, | 


is stirred up, and its offensive gases are given off. 
As the rainfall continues this offence is lost, owing to 
all deposited matter being washed out. Hence the 
value of the continued flushing of sewers to which 
we have drawn attention, in an article on the 
z Sewerage of Liverpool,” at page 55 ante in this 
volume. The peculiar danger to which Ipswich is 
exposed is, as already mentioned, that of the mir- 
On this subject we 


ture of its sewage with sea water. 
treated largely in an article on the ‘‘ Sanitary Con- 


dition of Western Africa,” at page 111 ante, and | 


since its publication we have been informed that 
what we there stated has the fullest verification in 
regard to Ipswich. In the emphatic language of 
one correspondent the result **may be witnessed 
(that is the production of sulphuretted hydrogen) 
at low spring tides, more particularly in warm 
Weather, when the stench is sometimes sickening, 
At su h periods diarrhcea is very prevalent in the 
Vicinity of the river, and the mortality among 





Surely this is a lesson much to be 


children great,” 
pondered over. 

A proposed scheme of disposing of the sewage 
of the town is that of irrigation, as land is not far 
distant, and, from its porous nature, seems to offer 
every chance of success, if the plan be combined 
with the formation of an intercepting sewer which 


would afford immediate relief from the great 
nuisance now existing in the New Cut, and remove 
the embargo on the further construction of house 
drains. 

From an examination of the plans and data placed 
at our disposal, it appears that a method of irrigation 
might be carried out on the south-east, or east of 
Ipswich, which seems feasible, whether in regard to 
the sanitary or other conditions of the question. 
We regret to find, as in many other places, that 
Ipswich is in a position of great difficulty in regard 
to the disposal of sewage. From our knowledge of 
the geological position we can see no difficulty 
whatever in carrying out any irrigation scheme, 
simply because the porosity of the soil admits of 
ready filtration, or rather the off-drainage of any 
superfluous water. Starting eastwards from the line 
of the Thames to the north of Norfolk, embracing 
the counties of Essex, Suffolk, and Norfolk, there 
cannot be a better locality for irrigation purposes. 
The watershed of eastern England is characterised 
by a fall from the so-called “ back-bone,” ranging 
from the Cheviot Hills to Cornwall, to the German 
Ocean. Ilence the major portion of our Eastern 
coast, extending from Kent to Yorkshire, affords 
an excellent field for the utilisation of sewage by 
means of irrigation. The alluvial and diluvial de- 
»0sits, are choice beds for the experiment, and we 
en that there may be many wise corporations, 
and local boards, who will take advantage of such 
circumstances. Perhaps, however, if they be suc- 
cessful, others who have not such advantages may 
attempt to gain the same results, and failing to pos- 
sess similar soil, may run irrigation down as a dead 
failure, The entire sewage question as it grows in 
importance is equally increased in its difficulties. 
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PERUVIAN RAILWAYS AND PUBLIC 
WORKS. 

In Encrxeerine for the 9th January will be found 
an account of a mountain railway in Pera; but this 
one work by no means represents the total of rail- 
road enterprise in that country. The Government 
railroads now in course of construction, or which 
have been completed, comprise a total length of 
1007 miles, and their aggregate estimated cost is set 
down at a sum equivalent to 25,200,000/., or at the 
average rate of about 25,025/. per mile. The con- 


tracts for the construction of these lines have all 


been taken by Mr. Henry Meiggs, an American 
contractor. 











Date of 

Namsz oF Rartroap, “— Cost. comple- 
miles. tion. 
Callao to 130 5 176,000 1874 
Mollendo and Arequiba ;..| 107 | 2,260,000 | 1870 
Arequiba to Puno 222 6,000,000 1873 
Puno to Cuzco 230 4,687,500 1874 
Chimbote to Huaraz. 72 4,600,000 1876 
Nlo to cas 63 | 1,256,250 | 1879 

Pacasmayo, Guadaloupe, 
and ore 83 1,831,260 1873 
Total .. 1007 | 25,200,000 














Besides these, the following State railroads are 
under construction by private individuals : 














Length | Date of 
Namsz or Ratinoap. in {| Cost. com ple- 
miles. | | tion. 
£ 
Tacna to Bolivia... ...| 108 | 1,125,000 | 1976 
Lima to Huacho, partly) 
finished ... eee o| 89% | 750,000 | 
Pisco to lea, finished ..., 48 272,812 | 
Paita to Puira j a 63 | 887,500 | 
Lima to Prico | 144 | 1,876,000 | 
Huacho to Sayan es 36 | «= 450,000 
Total .. ...| 4885 | 4,810,812 





In addition to the foregoing the following pro- 
jected railways will shortly be commenced, if their 
construction be not already in progress. 














: Length 
Name ov Rarrgoap Popes Cost. 
£. 

Chancay to Cerro de Pasco (private); 120 |) 
Oroya to Chanchamayo (state 80 
— to Puno (state) ae oo 301 
Salave to Asco state) ... ee 40 ws 
Gunga, dante, ak hanes (state) 240 | (99,875,000 
Oroya and Cerro de Pasco (state) ... 40 
Trujillo to Eten (private)... at ae 
Huacho to Lambayeque (private) ...| 560 

Total 1529 89,375,000 





The Lima and Callao Railway was constructed by 
a native company, and opened for traffic about the 
end of 1851, although it was not finished till July, 
1852. The Callao station is 12 ft., the Bella Vista 
station 48 ft., and the Lima station 480 ft. above 
the level of the sea. This line is 6} miles in length, 
The Lima and Chorillos Railway was made by the 
same company, and was opened for traffic in No- 
vember, 1858. This line is 9 miles long from Lima 
to Chorillos, which may be said to be the Brighton 
of the Peruvian capital. Some few years ago 
Chorillos was a very small fishing village, but now 
it is a most fashionable bathing-place, and owes its 
first rise to General Castillos, who is the owner of 
property there. ‘The Lima station of this railway is 
485 ft., and the Chorillos station 137 ft. above the 
level of the sea. Both these railways were pur- 
chased by an English company under the name of 
the Lima Railway Company (Limited), and came 
into their possession in the beginning of December, 
1865. A second line of railway, from Arica to 
Tacna, a distance of 39} miles, also belongs to an 
English company. The aggregate length of the 
above-named undertakings is 55 miles, and their 
cost of construction was 1,125,000/. 

Other private undertakings, of which the pro- 
bable cost cannot at present be given, are the fol- 
lowing : 


Name oy Ratiway. Length 
—_— in miles. 
Cerro de Pasco to Pasco (silver mines) 15 
Iquique to La Noria (saltpetre district) ... 87 
Pisagua to Sal de Obispo ‘ eso eee 35 
Eten to Ferranafe ove ove eee 28 
Total ove ose oe, ae 


From the foregoing, we arrive at the result that 
there are now in Peru lines traced with an aggre- 
gate length of 2979 English miles, and a total value 
of 71,671,875/. so that to every ten square miles, 
and to each thousand inhabitants, there is one Eng- 
lish mile of line. ‘To the above statement ought also 





to be added the sums required for the ramifications of 
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railways. for which Mr. Meiggs has also con-|man can connect the gear in the morning in a/end which is nearest to the boiler, and at boiler 
tract und which cannot } snoted at less than | minute, and all will go on as before. pressure. The upper part of this nest of pipes wil] 
437 Another arrangement of self-feeding furnace | of course be the hottest. 

7 to the above. 16.! WY ‘ adapted to fiue boilers has also caught our ey: The water having once arrived at the foot of any 
anant efly upon water works |since our former visit. We refer to Messrs. Han- one vertical pipe will gradually have to pass up- 
ow ¢) iwhealthy state of ¢ | worth and Horefall 5 smoke -burner and fuel-eco- wards, and away by the top connexions to the 

' t. of the patients in the |nomiser furnace. A hopper in front contains the boiler. Thus the cold water is always entering the 
| ‘ i; and in order to afford some remedy to | coal to be used, and at the bottom of it there isahori- coldest portion of the pipes, and having become 
this state of things, there was drawn up, in the | zontal grate, made to move forwards and backwards | heated during its ascent, passes away from the 
7) 1 of September following, a scheme for the | at intervais by mechanism ; at the end of this, but | hottest part, and does not again descend 1 ‘ 

f Callao by Mr. T. C. Clarke, C.E. The] overlapped by the first, there is a second grate,| cooler portion below. This is an important « 
temperature of Ca being rarely below 65 deg. | movable in like manner. Beyond these is the fixed | ment in the well-be ing of the joints of “ econo. 
Fahrenheit, or above 77 deg., it ought to be one of| grate or firebar portion of the furnace, sloping | miser” pipes, as all irregularities arising from inter- 
the healthiest towns in the world—more particularly | downwards towards the bridge. These bars are | mittent expansion and contraction, and risks apper. 
as it has almost always the pure wind blow-|tubular, made of wrought iron, with a flat taining thereto, are avoided. The speed with which 
ing into it from the South Pacifi Mr. Clarke’s| top, with sides tapering together towards the bot- | all the heated particles of water will rise in any 
plan ts of :—1. A main outlet for verage ;|tom, which is semicircular. The section is there-| pipe is a matter determined by natural cause; 
¥y. Pumping station for lifting the sewage; 3. Lines | fore between a Y and a U, but with the top closed. | each pipe being free in itself from the effect pm 
of main vers: 4. Branch sewers: 5. Flushing | Round about the ends of these bars the bearers are duced in any neighbour, while sandy deposit ha 
and ventila of sewers. To tl succeeds the | cast, the metal being allowed to flow through the | time to settle quietly down into the bottom er 
estimated (18m if sewers wit] s, | mould tillsuch time as fusion of the iron tube takes | pipe in cooler water. 

i t 1 ventilating fts, 25 flushing| place, and a solid connexion becomes effected. Incrustation, however, will still take place not 
é e 140 gullies with gratings, the whole | Through these the water contained in the boiler is withstanding, but this is found to occur mainly 
at ting to 92.748 Che station for pumping (to | free to flow, the lower, or bridge end, being con- | the upper part of these vertical tubes. A consider 
Ne washed _. 1 with an auxiliary um | nbected with the bottom of the fine, and the upper, able height or length of vertical pipe is therefor 
engin fixed at the Call le of the mouth of the | or fire-door end, with the front of the boiler a little | desirable in order that as great a proportion of good 
River R By these machines culating a pro- | below the w ater level Jetween these tubular fire- and uncoated pipe as possible may be in a regular 
. for 30.000 sbitants, and allowing 25 | bars self-acting scrapers, acting from below, cause course of working exposed to the action of the hot 

; lay for each person, some 750,000} the fuel to be carried gradually towards the fire | air of the flue. Both these economisers are de. 
pa water will be raised } lay bridg: We should expect to find these bars to pendent on being kept free from the deposit of 

[he floating dock Callao Bay one of the | choke up with sediment with most waters used, but upon the surfaces of the vertical pipes, and scrapers 

, rtant titutions on the Pacific coast of | We are told that a four-years’ experience of them are therefore employed to keep them constantly 
. \ . The } ge for t di was |Shows that such is not the case where they have cleaned. Having thus pointed out the general 
pra | by the Peruvian Government on the ]4th! been tried. Of course these bars contain water at similarity, we next rfotice the little details in which 
of April, 1863, to Mr. George Betr manager of | the boiler pressure, and if they do become full differences appear. : 
the Pacific Steam Navigation Company, with the | of deposit they will in time become burnt, and ulti- In Twibill’s “ economiser,” as in Green's, the 
obligation to form a company to carry out its ts, | mately fractured, and the ordinary result arising bottom ends of the vertical pipes are slightly conical, 
Che materials for the dock were all sent out by sail- | from an exploded tube situated in the flue, and turned to gauge, and tightly pressed into sockets on 
ing vesse und amounted to nearly 2900 tons in | under the fire, must necessarily follow the bottom cross pipe, which are bored out to receiv: 

he The dock draws only 4 ft. of water: it is All inspection by which the internal condition of them. ‘The upper ends of Twibill’s pipes have a flat 

ft. in length, 100 ft. in breadth externally, and | these tubes might be ascertained is a matter of ap- flange, by which, with four bolts to each, they are 

76 ft. int 1] measurement. It can be put down | parent impossibility, and the lack of any facility for attached to corresponding flanges on the branches 
tly to take in a vessel of 21 ft. draught, and | this most important duty must, we fear, be con-/| cast on the top cross pipe. ‘These faces are also 

ca ft about 5000 t f dead weight Chis dock | sidered a serious drawback to the adoption of such turned, and the joints made metal to metal. The 
is now perfectly rigid and 18 when first launched | 4” arrangement. Economy of consumption of fuel, top and bottom cross pipes are in like manner 
six years a und is capable of raising any vessel of | 18 important, but safety so far as periodical and | attached to their supply and delivery pipes-by bolts 
any tonnage in from ]4 to 2 hours, according to its | careful inspection of all parts can insure it, is para- and nuts. The roof or top is formed by closing 
- ht j}mount. ‘These remarks will also apply to one or) plates of cast iron laid loosely upon these cross 
Finally. v 1ust refer to the mole and dock works | two other arrangements of fuel-saving appliances, as | pipes. In the event of any one pipe having to be 
being constructed under the superintendence of Mr, | they will come under notice and consideration. removed, one top cross pipe has to be detached 
J. Hodges, C.] Chis work of the mole had been| Proceeding now to the examination of *‘ econo- | from the delivery pipe, anc from all the other pipes 
carried on very slowly, till the original conces- | misers’ we find a large array of fuil-size working of the same set; the defective pipe can then be 
sionaires, Messrs lempk man and Bergmann, of | sets, and several models. It is an undoubted fact | withdrawn, and another be put in, and all be bolted 
Lima, bandeditoverto Messrs. Brassey and Co. on the | that numbers of steam boilers now used allow the | together again. One advantage in this arrangement 


1870, and Mr. Hodges was appointed products of combustion to pass off at a higher tem-;is that all the connecting pipes are cylindrical 


13th of July, 187 

to superintend the work. ‘The area of the mole and | perature than is required to produce the chimney/ In Green's “ economiser,” the top arrangement 
dock over all is 984 ft. by 820 ft., giving a super- | draught, and the excess of heat thus escaping it is is different. All the top cross pipes are made 
ficial area of 806,580 square feet Besides this, | the purpose of ** economisers” to utilise. W hen with bored sockets to receive the upper ends of 
there is a lar; pace of water and an old pier | 4 plied under such circumstances the ‘‘ economisers” | the vertical pipes, which are pressed into them by 
to be reclaimed, approximately 490,000 superficial | Serve a double purpose, for not only do they pre-| hydraulic pressure the same as at the bottom. 
feet The mole and piers are constructed of con- | vent loss of heat, but also by supplying the boiler The top cross pipes are made so as to lie side by 


crete blocks, measuring § ft, 2 in. by 4 ft. by 3 ft,| with hot water, remove one great cause of | side in close contact, and being furnished with pro- 
}in., and their average weight v sries from 8 to| “ fractured plates.” ‘There is a further advantage jecting lugs at the ends are thereby bolted together, 
10 tons eac! At the concrete works at the Punta|also gained by the use of some economisers from and form the top or roof complete. But access to 
from 270 to 285 concrete blocks are turned out | the facility with which preparation can be made for | each individual pipe, and the means for the removal 
per week, and the machinery in sifu is capable of the collection of sediment in the lower portions of | of any one single pipe or any number of them, is 
putting down from 2000 to 2500 tons of material | the apparatus instead of in the boiler itself. provided without any other disturbance of the whole 
per day. This work is to be completed in June next. Chere are two systems of these economisers. In | apparatus beyond the removal of the one circular 
the one the water flows slowly through each indi- | cover immediately above each pipe. The entire top 

es vidual pipe, on its own account as it were, while in | surface of this economiser is open to view, and if 

THE PEEL PARK EXHIBITION.—No. ITI. | the other it is made to pass quickly through the the boiler connexion be shut off any one of thes 
Ber passing on to economisers and feed | entire length of a series of pipes connected end to | small covers can be instantly taken off. If the pip 
heaters, one other of the self-acting dampers} end throughout, and forming one coil. Of the first needs to be removed it can be drawn out by suitable 
own deserves notice on account of its careful | kind there are two exhibits at Peel Park, namely, | hooked bolts and a new one be put in, in a very 
tion. Great attention seems to have been|Green’s and Twibill’s, each showing ita own short time, without the disturbance of any other 
bestowed on this arrangement, which is called | several points of importance in construction. In) joint. Another advantage afforded by these lids is 
Irving's improved Barrett’s patent self-acting | appearance there is considerable similarity, but in | that not only can the internal condition of the pipes 
be easily and periodically ascertained by actual 














damper I} spindle ends supporting the dampe r | detail several differences appear, 

do not run in bearings or work on centres, but roll In general arrangement both these economisers/ examination, but in case of incrustation taking 
on flat surfaces All the joints from the diaphragm | consist of a number of vertical cast-iron pipes stand- | place to a serious extent, the tube can be bored out 
to t! upper are made with knife edges like those |ing in rows upon horizontal cross pipes, which in| from the top without removal. All the joints 
of a weighing machine, so as to « the least | turn are attached at one end to one horizontal supply | formed by bolts and nuts and flanges are in this 
possible amount of friction. The steam acts through | pipe. At the upper ends the vertical pipes are con- | arrangement kept outside of the flue and free from 
the u im of water on the levers according to its | nected also to horizontal cross pipes, which again are| the brickwork, so that all parts are . accessible. 
i in the way d ibed in our last issue, and | coupled to one longitudinal pipe leading off to the | Covers are provided at the ends of the horizontal 
by the movement of an adjustable weight on one] boilers, The other ends of these lower and upper! connecting pipes both at the top and bottom, upon 
l-ver, the apparatus can be set to suit various pres-| cross pipes have blank flanges, or are cast closed.|the removal of which any such pipe may be ¢x- 
sures. The loosening of a simple thumb-screw in a} The whole apparatus is placed in an enlarged por- | amined and cleaned out. A great deal of care haa 
liding socket pert disconnexion of the damper | tion of a flue close behind a boiler or range of | been bestowed by both makers upon the form of 
from the lever gear t at night time, when the | boilers, and the heat of the gases passing from the | the soot scrapers. They are now both made double- 
fires are damped or bi p, it will remain closed, | boilers to the chimney permeates through the! ended, so that the full length of every pipe may %¢ 
notwithstanding that the pressure of steam may | spaces intervening between the vertical pipes. The | seraped, and they are also so made that any one 
fall below blowing-off point. If this be not done, | boiler feed is forced into the end of the lower/can be without difficulty removed and replaced 
the damper w pea and the fires will burn away | supply pipe furthest from the boiler, and passes out | when required. Twibill’s scraper consists of two 


imnecessarily and need to be relighted. The fire- | from the end of the upper or delivery pipe at the | parts, each embracing half the pipe, and have a8 it 
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were knife edges upwards and downwards to suit 
the two corresponding motions that are given to 
them when at work. They rest upon inclined sur- 
faces formed in the carrying bar, so that they may 
at all times be kept in close contact with the pipe. 
By the arrangement of a long part at the top and a 
short one below the point at which they are sup- 
porte d, a certain leverage is brought to bear to in- 
sure @ proper scraping action on the downward 
movement. In Green’s arrangement the scrapers 
are in three sections instead of two (see Fig. 1), and 
it is evident that a pipe can be better embraced by 
three sections together forming a circle, than by 
two, and the longer they are in use the more will this 
be evidenced as wear takes place. 
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Upon the efficiency of these scrapers depends, to 
1 very large extent, the value of the economiser, 
and great stress is consequently laid by the makers 
on the value of the forms they each adopt. It is 


essential that a strictly true scraping action and not 
nere rubbing shall take place, because the sooty 


deposit is easily rubbed intoa kind of black plaster, 


the coating of which upon the pipes of an economiser 


would seriously detract from its usefulness. The 
internal taper shown in Twibill’s scraper does not 
exist in Green's, in which the corners are rect- 
angular (see Fig. 2). 


Mechanical action from some convenient source 
is brought to bear upon the chains supporting the 
transverse bars which carry the scrapers, and by 


a suitable arrangement of frictional attachments to 
the pulleys over which the chains hang, the scrapers 
become self-adjusting. 

The actual effect of the use of a full size econo- 
miser working well is that water fed to it cold leaves 
generally atatemperature of about 300deg., or equiva- 

ut to 60 lb. pressure of steam, while the gases are 
reduced from about 550 deg., when entering it, to 
about 210 deg. when leaving. Where these econo- 
misers are applied, and there are now thousands of 
them at work, the results have most fully justified 
the expenditure of capital involved. 

Oftentimes the adoption of an economiser at once 
permits the discontinuance of the use of at least 
one boiler, which may be sold, and thus defray the 
cost of the apparatus. Tubular structures such as 
these, used as water heaters, with gases at a tem- 
perature of some 500 deg. to 600 deg., if well con- 
structed, properly examined and cared for, fitted with 
proper safety valves, and tested as they may be, 
and often are, by their makers, to 750 1b. or 1000 tb. 
pressure per square inch, are very safe and reliable, 
end should certainly be employed wherever the 
boilers in use do not sufficiently reduce the 
temperature of the products of combustion. Of 
the other forms exhibited, in which the water 
passes rapidly throughout the whole length of the 
pipes, the shapes are various. Some have circular 
coils of cast-iron pipes; one is an inverted f), and 
others take various forms of coils within furnaces. 

Sut, as of economisers proper, the coil, cast-iron, 
and the () pipes are those of which we are now 
Writing. Two objections seem applicable to all 
three of those shown. First, the impossibility of 
access to the inside of the pipes, and, secondly, the 
greater space occupied by them as compared with 
the former class. It is stated that the constant 
flow of water prevents deposit of sediment, but, 
even though this may to some extent be the case, 
still gradual incrustation will surely take place more 


or less, according to circumstances, and some ulti- 
mate trouble must arise. 

It is said that these pipes can be easily taken 
apart for purposes of cleaning, but a (}-shaped pipe, 
or one formin 
clean out properly, nor are they as reliable as mere 
a_ticles of manufacture as straight pipes are. ‘The 
simplicity of the nest of vertical pipes constructed 
of plain straightforward parts, all accessible for 
proper inspection, seems so clearly advantageous 
that one wonders that so much ingenuity should be 
displayed in the attempt to deviate from that which 
is simple in favour of complication, 





INDICATOR DIAGRAMS. 
To tae Epiton oy Exeineenine. 

S1n,—From the letters which have as yet appeared in 
your valuable journal upon the above subject, it does not 
seem to me that the mode of measuring diagrams by a 
planimeter is very extensively known. 

The instrument illustrated in your issue of the 6th does 
not seem to be very accurate, as it has no provision to insure 
that the nut retains the same position relative to the surface 
of the diagram at the finish as at the beginning of the 
measuring. Its use necessitates the ruling of the diagram, 
which of course consumes some time. Further, if the dia- 
gram is very irregular it does not and cannot measure as 
accurately as is desirable. 

It is now nearly eight years since I commenced usin 
Amstler's planimeter for measuring dia; s, and have had 
every reason to be well satisfied with the time it has saved 
me as well as with its accuracy. Any ruling is of course un- 
necessary, and when a set of diagrams is taken, which are of 
same lengths, it is only necessary to multiply the area in 
square inches with a coefficient obtained by dividing the 
“ scale’ with the lengthin inches. For instance, 

Area ase ove oe 3.74 square inch 
Length of diagram _... 5in. 
Seale un ue : 24 lb. per square inch. 


26 _ 4.8 coefficient 
o 


3.74x 4.8=17.96 lb. per square inch. 
The planimeter is easily carried in the pocket, and only 
requires a sheet of foolscap paper on a flat table for using it. 
am, Sir, yours very truly, 


February 16, 1874. W. Scntnneyper. 


UTILISATION OF WASTE STEAM. 

To Tue Epiror oF ENGINgERING. 
Siz,—Reading in ExoineeRinG a paragraph under the 
| above heading, I thought it might be interesting to your 

readers to know what has already been done on the same 
| subject by another experimentalist. 
In 1864 and ’65 1 made a number of experiments by pass- 
| ing steam, at a temperature of 212 deg. Fahr., into different 
| salts, acids, glycerine, &c., and was, 1 believe, the first to 
| show the latent heat of steam converted into sensible heat, 
having raised the temperature of sulphuric acid as high as 
500 deg. Fabr., by passing atmospheric steam into it. I then 
constructed a four horse power engine worked by a boiler 
immersed in a bath of chloride of calcium, the exhaust steam 
being condensed in the salt and all the waste heat from the 
engine being entirely absorbed, thus making a perfect heat 
engine. Succeeding so far, the difficulty arose how to get rid 
of the water absorbed by the salt; this could only be done 
by distillation, and even when quintuple distillation is used the 
coal consumed could not be less than 14]b. per horse power 
per hour, whilst a well-constructed high-pressure compound 
condensing engine (using steam of 240 lb. to the square inch) 
was less than 1 lb. The same thing has since been tried in 
America, where a tram car has been driven by an engine 
worked by ammonia, the bath in which the ammonia boiler 
was placed being water. BE 

Doubting the commercial value of the “ utilisation of 
waste steam” by this principle, I yet believe it could be 
successfully and economically used in the manufacture of 
ice. Yours faithfully, 
Lortvus Perkins. 
Perkins’ Patent High Pressure Steam Co., Feb. 17, 1874. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mrippiessroven, Wednesday. 
The Cleveland Iron Market. — Yesterday there was a 
large attendance on’Change at Middlesbrough. The market 
was flatter and very little business was done. The great in- 
crease in pig iron makers’ stocks has tended materially to 
reduce prices. No. 3 is now quoted as low as 78s. and 7%. 
per{ton. Some makers say that they will not sell this 
quality at Jess than 80s. per ton, and that speculators are 
trying to bear the market. Whatever opinions may be 
held it cannot be denied that pig iron is much cheaper than 
it was a few weeks ago. Any quantity of No. 4 forge can 
be bought at 75s. per ton, and even less than that. The 
tendency of prices is downward, and it is expected that next 


as arule express their belief that with the shipping season 
the de for pigs will increase, and prices will be main- 
tained. 

The Finished Iron Trade.—The prospects of the finished 
trade are not so bright as they were. Welsh firms are 


half a circle, is not easy to| 


week the market quotations will again be reduced. Makers | had been 


= 


| their rices or blow out some of their furnaces. They may 


|} do both. In any case it is believed that the enormous in- 
| crease in the supply of coal and coke without cutting off any 
| channels of consumption will result in bringin wn the 
| sof fuel. With cheaper pig iron and coal the manu- 

‘acturers will have a better chance of competing successfully 
with other rail-making districts, and carrying on their works 
at a profit. There is a good demand for ship plates. 

Portrait of the Late Mr. Joseph Pease. Yesterday in the 
Royal Exchange, Middles h, Mr. Hopwood, photo- 
gerbes, exhibited a beautiful full-sized portrait of the late 

r. Joseph Pease, of Darlington, one of the founders of 
Middlesbrough. The portrait is an excellent one, and has 
been painted by Mr. J. B. Wright, of Birmingham. 

Launch of a Cable Ship on the Tyne.—Yesterday Messrs. 
C. Mitchell and Co., of Walker, i hed a splendid new 
cable ship named the Faraday. There was a large con- 
comes eee See & pany of ladies and 
gentlemen from various parts of the district. This steamer, 
which is 360 ft. long, 52ft. beam, and 36 ft. deep, with a 
gross tonnage of about 5000 tons, has been built to the order 
of Messrs. Siemens Brothers, London, and is one of the most 
perfect of her kind. The iron hull, built under the inspee- 
tion of Lloyd’s agents, will be accorded the highest certifi- 
eate of classification. From her peculiar structure, she re- 
ceives enormous strength. Supporting her sides there are 
three enormous cable tanks, constructed of plate iron, and 
forming a series of double arches. These are united together, 
and attached to the general fabric of the vessel by five iron 
decks. For the convenience of those on hoard, there are the 
usual wooden decks. She is double-bottomed, and fitted 
with every new ripen Messrs. T. Clarke and Co., 
Neweastle, supply the engines, which are compound surface 


condensing 


The Proposed Tunnel under the Tees.—The scheme for 
making a tunnel under the Tees, to which we alluded last 
week, is progressing rapidly. The experienced engineer of 
the North-Eastern Railway Company, Mr. Thomas Harrison, 
has bad an interview with Mr. John Fowler, the engineer of 
the Tees Conservancy Commissioners, and has satisfied that 

entleman that the tunnel will have above it the required 
20 ft. depth of water in the channel. This point disposes of 
opposition by the commissioners. Other points raised will no 
doubt be arranged, and the company wi as soon as 
possible with the desirable work of connecting the banks of 
the Tees at Middlesbrough. 

NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market continues very 
flat, and has receded from 98s. 6d., which was the highest 
= on Wednesday last, to 92s. 6d., closing with buyers at 
atter quotation yesterday afternoon. Business was done 
this forenoon at 92s. Od. to 90s. Od. cash, and in the after- 
noon at 90s. 9d. cash, closing buyers 91s., sellers Gls. 8d. 
The following is a list of prices of makers’ iron, but in the 
present unsettled state of the warrant market, they must be 
considered merely nominal. 








No.1. No. 2. 

sd 6. 4 
Gartsherrie, at Glasgow eee eee 1050 9790 
Coltness Ha aed ins 1080 976 
Summerlee ~ ihe sii 1026 950 
Carnbroe ~ - eve 1000 97 90 
Monkland . eee eco 96 936 
Clyde . a tee 956 936 
Govan, at Broomielaw ove eee 96 936 
Langioan, at Port Dundas... oo 1076 4976 
Calder # ove ove 1050 950 
Glengarnock, at Ardrossan... pen 1026 980 
Eglinton o ove eco 970 9590 


Dalmellington ,, ove ooo 90 960 
Carron, at Grangemouth, selected ... 107 6 - 
Shotts, at Leith soe on ant 1050 976 
Kinnell, at Bo'ness _... ad ove 1000 940 
(The above all deliverable alongside.) 
Last week's shipments a ted to 7188 tons as against 
8050 tons in the corresponding week of last year. The total 
decrease since December 25, 1873, is already 23,428 tons. 

Appointment of Sir John Coode as Engineer for Peterhead 
Harbour.—The “potarhoad Harbour Teemneen’ 00 a special 
meeting held some days ago, unanimously appointed Sir 
John Coode as their engineer. There were also nominated 
Sir John Hawkshaw and Mossrs. Clark and Abernethy. 
A written acceptance of the post has been received from Sir 
John Coode. 

Irvine Harbour—Proposed Diversion of the River.—At 
the monthly meeting of the Irvine Harbour Trustees, held 
last week, Provost Paterson intimated that the proposed di- 
version of the channel of the river could only be carried out 
if the work was executed in accordance with the plans in the 
Act of Parliament. The estimated cost of the undertaking 
is 11,0007., and the remit to the committee on the subject 
was continued. 

The Late Professor Rankine.—At the ordinary meeting of 
the Royal Society of Edinburgh, held on Monday evening, 
Sir William Thomson, the new ident, read an obituar 
notice of the late Professor W. J. Macquorn Rankine, which 

prepared by bis pred in the chair of engineer- 
ng the University of Glasgow, Professor Lewis B. Gordon, 
C.E. 








Sir William Thomson on the “ Kinetic Theory of the Dis- 
sipation of Energy.”—At the same meeting of the Royal 
Society ot Edinburgh, Sir William Thomson submitted an 





quoting cheaper rates for rails than Cleveladtl m 
turers, and are getting orders which would otherwise have 
come to the North of England. Belgium, too, is competing 
successfully with Cleveland. Manufacturers are consoled, 
however, with the fact that pig iron is falling in price, and 
that there is every reason to believe that fuel will be cheaper. 
If the demand for pigs does not increase makers will not con- 
tinue putting iron into stock ; they will either further reduce 





g communication on this subject. In it he referred 
at some length to Joule’s early discoveries in connexion with 
the conservation of energy, and to the fact that by the con- 
sideration of these discoveries he was himself led to the theory 
of the dissipation of energy, on which he \ to 





communicated 
the Society his famous paper entitled “ On a Universal Ten- 
dency in Nature to the Dissipation of Mechanical Energy,” 
twenty-three years ago. 
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TURBINES AND CENTRIFUGAL PUMPS AT THE VIENNA EXHIBITION. 
CONSTRUCTED BY MESSRS. NAGEL AND KAEMP, ENGINEERS, HAMBURG. 


(For Description, see Page 150.) 
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TURBINES AND CENTRIFUGAL PUMPS AT THE VIENNA EXHIBITION. 


CONSTRUCTED BY MESSRS. NAGEL AND KAEMP, ENGINEERS, HAMBURG. 


(For Description, see page 150.) 
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HYDRAULIC MOTORS AT THE VIENNA 

EXHIBITION.—No. IV. 
As mentioned in our last article, the two pumps 
shown by Messrs. Nagel and Kaemp were a centri- 


fugal | unp 500 millimetres (19-f in.) outside dia- | 

meter, with horizontal axis, outside guides, and eccen- 

ir Caainy and one $50 millimetres (17 il in )| 
outed lia ter, vertical axis, and outside guides. 

As regards the firet-mentioned centrifugal pump, we 

may state that it was distinguished from centnf yal | 

pum of t ordinary type chiefly by a propor | 
tionately large casing, and by the adoption of bear 
ings mova i n horizontal direction t wa 

‘ wit! it y foo y Th ing 

required on account of the outside guides, w | 

‘ sidered by tl f bitora to | ned ble 

Ir ler to fill the suction pes and tl ca f 

the pum] [wh " i s kit M ra. Nag 

and Kaen had fitted to it a stea x ‘ 

a tw we shall hav to say fturt 
I} 5 1 centrifugal 7 \ 1 ned 
ha nv ay il axis ‘ ibu re l the | 

ul ! ' e ¢ ik stand, and was 

prov led h a contriva ‘ | water « t- | 
ings apparat I ul of tl ttom val ss 
ou y ha 1 t iy n t I va 
pumps i vertical spindles, and we e that th 

< t " ire @xce ling!y rar wh Ww istily 

th ; : - 

Va now to t jet-] | as they may be 

r lw " speak of an apparat f ty 

ing chambers of turbines, and a water tt ny 

and a steam t exhauster for t] preiu vary filling 

f centrifuga pum pe The first of these arrang 

ments is a contrivance for raising water by utilising 


a jet furnished by an existing fall [his apy | 
ratus, which has been invented by the exhibit | 
und an illustration of which, s! wing its appli ation | 
for general purposes, we give on page 145), was used | 
at Vienna for emptying the brick-built chamber | 
containing the partial turbine, an illustration of 
which we gave on page 389 of our last volum 
Aa regards the application of this apparatus at 
Vienna, we may state that the water was taken fron 
the upper to the lower reservoir (see illustrations 
on pages 148 and 149), through a system of coni 
cally converging and diverging pipes, and at th 
narrowest point of this system, that is to say, wher: 
the convergence and divergence met, and where a 
negative pressure existed, the system of pipes com- 
municated with the chamber of the turbine to be 
emptied by a suction pipe of 4in. inside diameter 
A few minutes were sufficient for the apparatus to 
empty the chamber of the turbine, the bottom of 
which was 4 ft. below the level of tl tail water 
The exhibitors have applied this apparatus to} 
a variety of purposes, and we shall hereafter have 





more to say about it, 

Passing now to the steam ejecting apparatus, we 
may state that, as has been previously mentioned, it 
has been constructed for filling centrifugal pumps, 
whence it has had to be rendered efficient for all 
heights of suction for which centrifugal pumps 
can be used, In the example exhibited the opening 
of the «team jet | 
this is according to the statement of the exhi 
bitors sufficient, even for the largest centrifugal | 
pumps, for long suction pipes, and for sucti m | 
heights of 20 ft. and more. The steam jet enters | 





only one-eighth diameter, but 


into a conically diverging pipe, the narrowest point | ]. For the centrifugal pump with eccentric casing : | 
f 
. / 


of which communicates with the highest point « 


the casing of the pump. At this narrowest point, | 


however, the steam jet produces an exhaustion and 
draws the air from the casing of the pump and 
the suction pipes, the delivery pipes being mean- 
while shut off by a float. The apparatus is very 
simple, and may be used for all sizes of pumps ; 
it was patented in England in 1868, but so far as 
we are aware has been little used in this country. 
As an example of the usefulness of this ay paratus 
the exhibitors state that centrifugal pumps with 
suction pipes several hundreds of feet long, and 
with a suction lift of more than 20 ft., have had 
the air exhausted from them and been filled with 
water exclusively by such an apparatus, thé pumps 
not being provided with bottom valves. 

In all cases now where water pressure instead of 
steam pressure is at hand, Mesars. Nagel and Kaemp 
effect the filling of the centrifugal pumps by means 
of a water-jet exhauster, which differs from thesteam- 
jet exhauster, described above, simply by the sub- 
stitution of an of course stronger jet of water for 
the steam jet. ‘The water-jet apparatus shown at 


the Vienna Exhibition was used for filling the vertical 


| given above, and in a previous article, we publish 


i through the funnel-like tube 5 metres (16 ft. 4} in.) 


lthrongh a height of 5 metres, ‘The water supplied 
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centrifugal pump mentioned above, the water of the 
upper reservoir being used for working the apparatus, 
whilst the vacuum produced by the latter, shown by 
a vacuum gauge, was exceedingly good, although 
the head of water available was 24 metres (8 ft. 


2; in.) only. Altogether the result was highly 
satisfactory. 
For the better explanation of the particulars 


m pages 148 and 149 illustrations of the exhibits of 
Messrs. Nagel and Kaemp, which give a full view of 
the whole group. In our illustrations E is the 
entrifugal pump with eccentric casing, which, as 
already mentioned, was driven from the shafting 
inder the floor of the Machinery Hall ; this pump 
took the water from the lower reservoir, raised it 
iigh, whence it fell 1 metre (3 ft. 3f1n.) into the 
upper reservoir, $ is the turbine, 930 millimetres 
,.61 in.) outside diameter, with full delivery for 
the water, and a complete arrangement of sluices. 
C is the vertical centrifugal pump driven by the 
turbine B; this pump also takes the water from the | 
lower reservoir, and forces it through another fannel- | 
shaped tube into the upper reservoir, altogether | 





y the two centrifugal pumps was used for driving 
the turbine B, the available head being 4 metres 
(13 ft. 14 1n.). 

Phe available cubic contents of the upper reser- | 


»| voir, up to the level of the semicircular overflow 


weirs, amounted, after deducting the two funnel- 
haped tubes, to exactly $01.44 cubic feet, and this 
reservoir was filled by means of the centrifugal 


|pump E in exactly 101 seconds, whence this pump 


t 


| delivered, at its normal speed, and to a height of | 
i 


“ ‘ | 
7.935 cubic feet of water per | 


801.44 
101 


5 metres, 


second. This quantity fell over the funnel-shaped . 
. | fall 4, and A,, whence a very convenient calculation 


shown in the annexed figure, the 


tube 


’ D Ws57> ‘ 


end of the 





ffective diameter of which was D=1.055 metre, or 
$1.54 in., whilst the measured head of the discharge 
}, =0.089 metre, or 3.5 in. 

Phe quantity of water Q,, flowing per second 
over overflows of this kind, is found by the known 
formula 


Qi= Fb bhya/Z2 gh, 

in which ps represents the coefficient of discharge, 4 
the width, or in this case the circumference D, of the 
verflow, this width being in the present instance 
D + =3.315 metres, or 10.876 ft. 

h,=3.5 in., or 0.2917 ft., and 

27 = 64.4 ft. for the acceleration due to gravity. 
According to this formula we get, in the present 


Case 


or “= as 
7.935= 34 x 10.876 x 0.2924/ 64.4 x 0.292, 


| whence § * =0.576, which shows that, for such over- 


flows of 1.055 metre diameter, the coefficient of out- 
flow is almost exactly the same as that found by 
Eytelwein for well rounded.-off weirs. ‘ 
For the further calculations, we shall use the fol- 
lowing symbols: 
|} Q,=7.935=the quantity of water per second in 
| cubic feet. 
IT, = 16.4 ft. (5 metres) =total height through which 
the water is lifted. 
5=Dxr=10.876 ft. circumference of overflow. 
kh, = 0.292 ft. effective head. 
7, = percentage of effect. 
| N,=effective working power of the pump. 





; 4 . . . 
rherefore, taking the weight of water at 62.4 Ibs. 
| per cubie foot, 
| 
> 1 _624x60Q, H 
Vis —»™ 1” ho ; 
| e. 33,000 ii 
2. For the centrifugal pump : 


| Q,=quantity of water per second in cubic feet. 
H,=16.4 ft.—total height through which the water 
is raised, 
4 = De=—10.876 ft. width of the overflow. 
4, = 0.2362 ft. effective head, 
"* = percentage of effect. 
N, =effective working power of the pump, therefore 
62.4x60 Q, H 
Ns 33,000 


3. For the turbine (B): 





* 2 horse power. 


a. 4 
3 5 


Q.=Q, +Q==quantity of water per second in eubje 
feet. 


H,= 13.12 ft. (4 metres)=total available height of 
fall. 


7,= percentage of effect. 
N,=effective working power, therefore 
, 624x60 Q, H 
33.000 
The whole effective power developed by the tur. 
bine having been used in driving the centrifugal 
pump with vertical spindle, we find that 


* horse power, 


N,=N,, or by substitution that 

624x600 Q, A, 1 62.4x 60 Q, H, 
33,UU0 %, 33,000 

Q,=—Q: + Q,, and H,=13.12 ft.; H, 
62.4* 60 x 13.12 (Q,+Q,)_ 1 624 60x 16.4Q, 


n; ; but 


16.4 {t., whence 


n 
. 33,000 Ny 33 ,UUU 
£ 
: ¢ 
or, "s "= 
t Q,+ Q, 


We also find under the same conditions and for 
the case where the total amount of water (Q.+Q. 
supplied by the two centrifugal pumps has been 
exclusively used for the working of the turbine (B 
that the height 4, of the effective head at the top of 
the funnel-shaped tube for the pump C is 

hy 0.2362 it., 
whence 
Q.=F4b4W zgh, 
=0.576 x 10.876 x 0.2362 64.4 0.2362, 
therefore Q,=5.77 cubic feet per second. 

‘The same result is obtained in a shorter manner 
by division. 

QQ gusavigr avi 

oS - = wae § 
“? G4 bhAWV igh, hyVa, 
in this equation the relative values of Q, and Q, are 
expressed simply by the corresponding heights of 


of the quantities of water by means of the easily 


| measured heights h, and A, is obtained. From the 
above equation we get: 
' - 
aWh, 0.2362 2362 | __ 
Q,= Q,— — ==7.935 tO WwW =0.44 
h, Vi, 202 / 2y2 


cubic feet per second. Substituting the values of 


Q, and Q; into the formula given above, 


5 Q 
i; 4.= : . 
| 44+, 
we get 
5 5.77 
7 22 , 
4 7.93545.77 
or 


— 59 
%, %,=0.52, 


that is to say the real effect produced by the tur- 
bine, and by the vertical centrifugal pump togt ther, 
18 52 per cent, of the theoretical power of the water 
which is available for the turbine, or the per 
centage of effect from the gross power of the tur- 
| bine water to the power represented by the effect 
of the pump, is 52 percent. This, it must be ad- 
mitted, is a very favourable result, for supposing 
that the percentage of effect of the turbine 1s equa 
to that of the vertical centrifugal pump, we get 





4,=9,= / 0.52—0.72, 
that is to say both turbine and centrifugal pump 
| work with a useful effect of 72 per cent. It may be, 
| however, safely admitted that the turbine produces 
la greater percentage of effect than the centrifugal 
pump, al if we suppose, for example, and in ac- 
cordance with the greater probability that 
: a 52100.» ; 
4,=0./9, we get 4,= on = 69.0 per cent. 


iv 

that is to say, the turbine apparently gives 75 pet 
lcent., and the vertical centrifugal pump about /! 
| per cent. of useful effect. : 

| It should be borne in mind that this result 5 
|obtained with a turbine of small dimensions, which 
|represents but a power of 15 horses, and the slaices 
lof which for the admission of the water were but 
two-thirds open. Altogether, Messrs. Nagel and 
Kaemp’s exhibits of hydraulic motors and machi- 
nery were of a most interesting character, and from 
the general excellence of their proportions 4% 
workmanship they fully deserved the Diploma of 
Honour which was awarded to them. 


Brazitiay TeLeGRaPHy.—A submarine cable, connecting 
the important Brazilian ports of Para, Pernambuco, ; 
and Rio de Janeiro has been opened for business. The capital 
of Brazil is thus in instantaneous communication with ri 
principal ports of the empire. The cable has been laid is * 
manner which may be pronounced creditable to sii 0 
cerned. 
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rrRARATTAw aw tr 7 | valuable , h it i 
THE DISINTEGRATION AND UTILISATION | free tn the salt Bet ae fhe eee 
By Cuartes Woop, Middlesbrough. 
(Concluded from page 134.) 
Discvussi1ow.— (¢ ‘ontinued.) 
Tue Chairman asked Mr. Reid, representative of the Cleve. Cloda of Cleveland and cementing them toget 
land Slag Working Company, for any remarks he might care 
to make. 


and came to a different conclusion, and I fear—as 


count of the lateness of the hour 


on the subject under discussion to-night. | have certainly got 


ioe ; . e thanks of this meeting have been fairly earned by 
honour of turning this effort of utilising @ waste product to | that the t ? ! 4 ; 
peaeti al and commercial account. The attempt with which | Mr. Wood will kindly signify the same in the usual way. 


the Chairman has associated my name, has been so far very The motion was carried by acclamation, 
successful. We have organised a company, and within the Mr. Wood, in reply, said: I have Very few remarks to 
last week or so, I believe the greater part of the capital has | ™ake, gentlemen, as I think, in the diseussion, one gentle- 


been subscribed, not by outsiders, but chielly by leading | man has answered the questions of another to a great 
manufacturers of the district. That, to my mind, is the | ¢xtent. Mr. Rushford questions my estimate of the cost 
strongest proof which can be produced, that, at least, there is | Of making ordinary builders mortar. Now, Ia ee with 
an earnest desire to see this effort carried to a successful issue, one remark made by Mr. McDermid, ve oF hat it is 
and to give the practical aid thatis required. I will not enter | ® Very difficult thing to know what cost is.” I am much 
upon the subject which bas been raised to-night, although [| surprised to hear Mr. Rushford, as @ builder, say that 
have recently read much on it, and have come to some very | mortar costs only 21s. for 4 tons, with lime at 16s. per 
decided conclusions. There is here an array of products before |ton. Why! He gives us only two items out of the cost, 
us, indicating a concentration of creative genius which I hope whilst 1 have endeavoured to include everything. Mr. 
and believe will lead to great results. | Rushford knows as well as I do that there are many things 

Mr. Joy: Our chairman has very politely, but very de- | to add, which will send the cost much above that. For 
cidedl y, reminded us, that, in the discussions of this Society, no | stance, it will take a bricklayer s labourer a whole week to 
recognition whatever is taken of priority of invention. I am make up a truck of lime, ready for use. Then, again, there 
too loyal a member of our Society to infringe this rule, I | is the waste. In making up ordinary mortar, the lime has 
have heard Mr. Wood's paper with great interest; my aim | to be tifted, and the sifting amounts to a considerable per 
was somewhat different, as I set betore myself what at the | centage. So here you have two items amounting nearly to 
time was the crying need, “The removal of slag in a com- | the cost of the material. And recollect, that even with the 


mercial form;” yet I went through many of the stages which addition of the water, you are short of 4 tons weight. All 
Mr. Wood has described, with a view to the utilisation of a | these points I went fully into, and I don’t think I am far out 
part of the slag. And I am glad to see that in this line Mr, | 12 my statement. Mr. Thompson asks me where the diffe- 
Wood has evidently arrived at some very practical results, | Tence lies between my machive and that shown on Sheet 


which I trast will prove also commercial results. | No. 3. I explained in my paper that, in this ease, the water 
Mr. J. Thompson: { have listened with very great interest | all runs to waste, and amounts to about two tons of water to 
to the paper on the utilisation of slag. The machine laid | the ton of slag; whe reas, in my machine, = the — 
before us to-night is very ingenious, and it is working re- used is what passes off in evaporation, and what "85 to 00 
markably well, no doubt. There is one question I should | away with the sand, amounting to not more than = a 
hke toask Mr. Wood. I am at a loss to understand why he | galions per ton, when on very grey slag, and much less than 
uses so little water in comparison with the machine shown in | this, when on black slag. It Mr. Thompson does not call 
Sheet No. 3. I think, if I understand Mr. Gjers aright, the | the 2 tons of water used, waste, but prefers to - up a 
an was very similar to No. 3 in working out the detail. | separate pumping machine to use the water over an vy 
f should lke to ask Mr. Gjers what quantity of water he | again, then the consumption or waste will be brought to 
uses for his machine. In passing on to the discussion, which | about a level with my machine, but with Se ee 
has been very interesting, I must candidly confess that the | Tatus, and with 4 times the wear and tear, and — ity to 
information I have derived from several speakers is very | choke. Mr. Thompson made some remarks upon slag eon- 
different from my own experience. I have on different oc- jerete. He has told us that some foundations which were 
casions used slag for concrete. I have used it in large blocks, | put in a few years since, were not found large enough, and 


, . ¢ i d the old foundation, so as to 
and also in pieces similar to those moulded by Blake’s ma- | that he had made a ring roun ’ 
chine, and I have never yet got a good piece of concrete | make it big enough. All I have to say to ies one 
‘rom slag with lime. I have tried it in comparison with | be sorry to attempt to build upon it. 1 am sure there wou 
grasel, and as far as my experience goes, conerete made | " oy orn a and as sure would there be a splitting 
with gravel is at least three times as strong as concrete made | of the builc Ing. , 
with sag. I used, perhaps, one of lime to four of gravel or} Mr. Rushford: In defence of my cn, peeoy pm 
sing. I have found, when I had occasion to pull a furnace | to manufacturing the lime, I may say that lime can be made 


*“2—as many in this district have had to do during the | up at 3s. per ton. Any way, to make lime, ae Mr. Wood 
last few years—that when I have had conerete made with | makes his, costs no more than any other way of manufac- 
slag, it was very easily removed; but when the concrete was turing it. P ; 
made with gravel, it was very difficult to remove, so much Alter a vote of thanks to the chairman, the proceedings 
#0, that on one occasion I had to give it up. I wassosatisfied | terminated, 
with this concrete, that, in rebuilding the furnace, I left it peta ee ad . 
mand put 6ft. more round about the old foundation of the | Zo the Secretary of the Cleveland Institution of Engineers. 
furnace, upon which it is now standing, without the least Sir,—Attending as a visitor, by invitation, = tuceting 
symptom whatever of its going wrong. I certainly would | of the Institution, on the evening on which Mr. ood read 
not have dared to do this with slag from the experience 1 | his paper on the “ Utilisation of Slag,” and not being a 
bave had. I would not like to say that, if I hed used member, I did not believe myself entitled to the pee 
cement in place of lime, it would not have made strong con- | of taking part in the discussion following, a should 
erete, but certainly with slag and lime I have never been | have made a few remarks in reply to some of the points 
able to get good concrete. in the discussion, relating to the ‘application of pes? as a 
Mr. Whipham; One remark I wish to make with regard manure. Perhaps you will permit me to do so by letter. 
to what Mr. McDermid said in assertion of his new theory | The application of slag as a manure has been ae gee 
that sand is an element of weaknees. It is notorious with | and even patented, repeatedly, a long a ta ain 
engineers that it is a source of strength. You must fill up | especially at a time when the chemical — . its = , 
with sand. It may perhaps do to make a conerete building | and use as such, was least eee ractical oa this 
—eight parts of slag and one part of cement ; but in such a | its application alone must therefore hh given ten b 
wad you must have hollow spaces, and these hollow spaces | suggestion. The large percentage h ry oe oq 
are sources of weakness. If you do not fill up with sand, you | been considered the active principle o “per cacy. oes 
must Gil up with Portland cement or lime. Mr. McDermid Wood himself even, in his former pees, mes - rd of lien 
says he puts large lumps of slag in his buildings. We could Society, stated that on account we 4 my wal bs pong 
never attempt to put large lumps of slag in for engineering | slag (contained, it must be considered of grea ~aene 
work. manure, and in @ paper shown to me by Mr. Wood, since 
Mr. Gjers: As to the quantity of water used in the pro- | the reading of "his paper, Dr. Volkner, the a 
ecss, I have to say that it is just the quantity that is thrown | chemist to the Royal Agricultural ag ap made to say 
away in steam, and which the sand absorbs. The same olag appeared to be a good substitute for lime 2 gt 
quantity of water must necessarily be used in all the arrange- eleving as I do, to have been instrumental - he ee 
ments. Ido not see how Mr. Wood's revolving wheel uses | Mr. Wood’s attention, previous to the seading of his 
any lees water than the other arrangement. In Sheet No. | paper, to the real source of value of slag as a manure, viz., 





to some de- 

hitwell thought it might be 
| well to put it upon heavy clay. I tried it many ge ago, 
r. Wood 


| has found—that, slag making good cement, it will have a 
| tendency towards clogging up still further the heavy clay 
her. 


The Chairman: I am very sorry, gentlemen, that on ac- 
oo now * you to 

G. Reid: I do not know that I can throw any light bring to a close this most interesting discussion. I have the 
Ms. H. G. Rei 4 Anny r ord honour, in conclusion, to propose from the chair that a most 
large amount of definite information from the paper which | hearty vote of thanks be given to Mr. Wood for the very 
ter at eed and the remarks that have followed upon it, | Valuable paper he has read before us this evening. In his 
Whatever may be said as to different patents and rival claims, | Teply, Mr. Wood will be able to make any remarks he may 
I think we must all agree that Mr. Wood can claim the | Ws in answer to the discussion. Thoso who are of opinion 





source of silica. Silica, in its form as free eilica, 
gelatinous and otherwise soluble state, seems to be of little 
i: 4 cate One, —_ in i ggeesem A with bases 
especially lime, alumina, a potash), separable therefrom 
by weak acids, seems to'be the form in which can 









t position of 
animal and vegetable matter.) There is also a most re- 
markable difference in the degree of solubility of silicates of 
equal compositions in the above named re-agents: some are 
utterly insoluble therein, whilst others are. Others again, 
some clays for instance, at first little soluble in highly 
diluted acid, when mixed with cream of lime, thicken, and 
are found to become much more soluble after such treatment, 
hence the explanation of the utility of burnt lime, as a 
manureal agent. Burnt lime is not so much @ manure in 
itself (for there is plenty of carbonate of lime in most soils), 
as in acting by dissolving and opening out to the use of 
plants the silica, in combination with alumina, and the 
alkalies. 

Plants containing in their ashes, and requiring for their 
growth large quanuties of silica, cannot be grown successively 
m the same field. The land has to be laid in fallow, in order 
to accumulate the amount of soluble silica, as the process of 
dissolving it, being in the ordinary course of things a very 
slow one, does not keep pace with the requirements of the 
plants, which take up other mineral constituents in the 
mean time, much more quickly. 

Lands, otherwise well manured, but deficient in soluble 
silica, will grow, for instance, good and rich-looking crops of 
wheat, with even well-fiiled ears, but the straw is too weak 
to bear up the ear, and it therefore lies down on the ground. 
A remarkable instance of this was shown to me by a farmer 
in Yorkshire, about twelve years ago. 

A rich-looking field of corn, in tull ear, was all laid down 
on the ground. in the midst of this stood @ square patch 
of equally rich-looking ¢orn, pertectly erect. The straw 
of the latter was found to be richer in silica than that of 
the former. This peculiar occurrence could not at first be 
accounted for, but on closer inquiry it turned out that two 
years previously a clamp of bricks had been burned on the spot. 
When silicates are intimately mixed with lime or alkalies 
and then submitted to the action of strong heat a change 
takes place in the condition of the silica—it enters into that 
condition which makes it more quickly available for plants. 

is is exactly what had taken place with the soil on which 
the brick clamp had stood, and in the Middlesbrough slag 
we have this action to perfection. 

Liebig, who was the first to show the importance of the 
part played by silica in this soluble form for the econom 
of plants, says in one of his works (t forget in which), that 
the time may come, when the agriculturists will import as 
& manure the mineral “ Palagonite” from Iceland, in the 
composition of which the silica is held in 80 loose 4 state of 
combination that it will readily become separated even by 
weak organic acids. 

In this respect it resembles closely Cleveland slag, which 
also gelatinises easily with weak acids. But our siag has, 
besides this chemical property, most valuable physical 
qualities, which especially fit it tor a manure, and these it 
obtains when it becomes disintegrated by being run into 
water whilst in a fluid state. 

As Mr. Wood stated, it becomes thereby converted into a 
mass of finely walled hollow cells, which offer innumerable 
points of attack to the plant feeding upon it. 

I consider it for this reason @ most valuable silicious 
manure applicable for almost every kind of soil, and it is 
my opinion that by the proper use of it, consecutive crops of 
wheat could be grown, year alter year, on the same 5 
provided the other supplemeutary manures ate supplied 
abundantly as well. 

I recommended the spongy water-disintegrated slag, two 
or three years ago, to a firm of owners of sugar plantati 


for their use, after having been consulted by one of the per- 
sons connected with the firm as to the possible causes of 
disease in the cane, which had shown itself to be steadily on 
the increase during the last few years. 


The sugar cane requires large quantities of silica for its 


growth, and it has been the practice for years past to burn 
the spent cane as fuel, and to waste the ashes. The land had 
thus me so impoverished of assimilative silica, that it no 
longer did its duty. 


1am sorry to say, they did not avail themselves of my 


recommendation, else Middlesbrough might now be doing a 
good trade in slag with the West Indies. 
The 


other conditi V 
the growth of plants, the discussion of which would, how- 
ever, be too lengthy for a letter. 


ly porous form of the water-run slag offers 
ta ble to the subtle agencies at work in 





Allow me in conclusion, and in self-defence, to say @ word 


or two in reference to the statement made by Mr. Wood, 
when showing the specimens of tiles and slabs made by my 


were splendid 





» the water is pumped back and used over again, but it | to the silica in its readily soluble, and for plants, easily 
Certainly entail tas thats water, but simply uses the ba Sy eg ar — I feel bound to second the statements made 
thrown away by steam. As to Mr. Thompson’s remar , | by biz in sense. 3 
that concrete made from slag is not so geod I quite endorse} In doing so I shali attach my remarks on the > 
What he has said. It is my own experience that you can | the assertion by Mr. Gjers, during the —— t ~ oe 
hever get concrete from slag to set as well as from silicious already containing 60 per cent. of silica, required, not | 
gravel. We know that what makes mortar set is a combina- addition of another silicious substance like ——s 
ton of lime and silicain the sand. So does « combination only 88 per cent. ), as 4 manure. I beg to oe nat - 
of lime with silicious gravel. As slag has much less silica is perhaps no soil more needy of silica, in the form in w 
than ordinary gravel, it is natural it should not set so well. | it exists in slag, a soil consisting of pute quartzy g~ 
- think Mr. Whitwell also wished to have some further in- | and Se we will say, for the sake of illustration, 
rmation as to the value of slag manure. As a manure, r cent. of silica. : es 
there is nothing that can be very valuabi init: there is no Pot any more logically, than that a bag full - — 
Phosphorus in it. There is some sulphurinit. That may be clay, lime, and soda constitutes so many — £ 
of a little value, but sulphur is not generally recognised as | bottles, does it follow that the existence of per cent. 
- winatiomh —_————— | of silica in soil, is sufficient o the ee aes mrs 
* Pape ‘ ituti ingi-| There are several forms of silica, some of w as 
Pay t read before the Cleveland Institution of Engi pany quostey cami aap wtely uneaidie te daeen ase 

















patent eH from slag. ile said they 


mix intimately disintegrated slag with 

brick clay), mould and press, and then dry in the air for two 

or three weeks. Where now is the difference in cost, except 

in the burni ? As offset against this 1 have common clay 
inst their mm. 





t I will receive with thanks, but 


8p , W u 
he said also that the process of facture was expensi 


ing that the materials and operations connected 


therewith are so much like those in the process by which he 
se bricks can be made for 12s. per 1000, I cannot see 
w 


he can find the source of ex > 
I mix disin i 


mon brick clay intimately, mould the mass in a brick ma- 
chine or by hand into bricks, and, if pressed goods are 
Panted, press them, then dry for two or three days, and 


In the 5) Working Co: 'S process, 
iaterte i liane (intoteed Sad 


Yours truly, 
C, OLaus 
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URBAN RAILWAYS.—No. VI. 

We have now to consider the two cases in which 
the half-mile of railway between the stations is on a 
gradient of 1 in ]00, and we shall deal first with the 
descending grade illustrated by Fig. 2, which dia- 
gram, a8 well as Fig. 3, we republish from our last 
number for convenience of reference, 


Fig 2. Rails 1 in 100 Falling 











es 
t/ « 3 
= 2 
e/ = 
¢ A ° 
s \2 
Ss 2 
i | ; 
P A ts} tz) ae 4 
kK T score 
ul SCALES. 
) , 6 
Hori vamttal cacute a fete Seconds 
nae ; 10 20 30 
Ver ticctgnmbasmb i Miles per Hour 


Following as far as possible the order and notation 
of our last article, and adopting a limiting speed of 
32 miles per hour, we have the space traversed 
during the time the brakes are on: 

v 32? 
O_o —— == 
70.6 (r+ry—-Ts) 70.6 X 39.6 
We have also the space traversed under steam : 


s,7,—8 (r,—r)_-162 x 100—.5x 104 __ 22 miles (2) 


=.162 miles (1) 


a= oe 
f 50 
Hence, 
#,—S—s,—#,=.5—.22—.162= 118 miles . (3) 
The units of work performed and absorbed will be 
these : 
units. 
Work done by engine U=s, f=.22 x50 =1L0 (4) 
- gradient U=Sri=.5 x224-113 (5) 
Absorbed by friction U=Sr =.6 x12 = 6.0 (6) 
- brakes U=s, m=.162 x 100=16.2 (7) 
The velocity v, acquired at the moment of shutting 
off steam will be: 
ee f _ miles. 
o= V7.6 a (f—r+r,) = 70.6 x .22 x 60.4=80.626 (8) 
And the time oceupied in traversing the several 
spaces will consequently be as follows: 


102% _ 102 30.626 


t- - ==51,7 seconds (9) 


; f—rtt, 60.4 
102(e—2,) 1021.37 . 
t, ~ap = jag = 185 seconds (10) 
% ’ 


102¢ 102 x 32 
t,== ~—7 One =36.4 seconds . (11) 
Hence the total time occupied in the half-mile run 
between stations on the descending grade of 1] in 
100 will be: T=101.6 seconds, and the mean speed ; 

3600S 3600.5 
i; ae 
We have now to advance to a similar stage our 
third case, illustrated by Fig. 3. 


=17.71 miles per hour (12, 
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Fit. 3. Raads 1 in 100 Rising. eb * 
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Adopting a maximum velocity of 20 miles per hour, 
we have: 

_ - = “ -_ oan 20° —— 
"70.6(f — r — rs)” 70.6 x 15.6 
att - S(r+r,) .863x50-—5x344_ goose il (2) 


& 


=.363 miles (1) 


r; 100 
6, —S—s,—s, =.6—.363—.0095=.1275 miles (3) 
The units of work will be as follow: 
; units. 
Work done by engine U=a, f =.363 x50 =18.15 (4) 
» absorbed by gradient U=Sr,=—.5 x 224=11.2 (5) 
’ 9 Fiction U-=8r -—.5 “12 = 60 (6) 
” ~ brakes U=se,,= 0095 x 100= 0.95 (7) 
The velocity at the time of applying the brakes, 
t=V/70.68, (r+ritrs)=4 70.6 x OU9S x 132.4 
=9.43 miles : ° 





Hence the time occupied in the different portions 
of the run will be : 


t=, 1092 _ _102X20 130.7 seconds. (9) 
foe fot) _ 102510 
U2 (0—#,) «102 X10.57 51.8 seconds (10) 
r+r, 34 J 
oS a hs mi = 12x 94873 seconds . (ul) 
_ EMT, 1324 
The total time occupied in running over the half- 
mile of lin 100 up gradient will consequently be 
169.3 seconds, and the mean velocity : 
> 86008 86005 P 
V2 - 10 

: Tie 10.83 miles perhour (12) 
Since on an urban railway the same train plies 
backwards and forwards many times during the day, 
it is obvious that in an average day's working an 
equal length of ascending and descending gradients 
will be encountered by the engine, for a rising grade 
of 1 in 100 on the up journey will of course be a 
falling grade on the down journey. Hence the true 
influence of gradients of ] in 100 on the power and 
speed will be represented by the mean results of 

our last two investigations, We have therefore: 


Units of work done by engine: 





. units. 
pat +18.15_ 14.58 . . (13) 


Units of work absorbed by friction : 
U= = ~it 6.0 ° ‘ (14) 


> 
~ 


Units of work absorbed by brakes : 

v='62 : ese. . (18) 
Mean speed : os 

Va NTE 108 = 14.17 miles (16) 


On the horizontal line, it may be remembered, 
the pe go by the engine _ 14.6 ome, cnet 
mean § was 15.64 miles. Hence it wo’ 
that under the conditions as to power of on es 
and brakes assumed in the calculations, the substi- 
tution of a gradient of 1 in 100 for a level 
portion would entail no increase in the consumption 
of fuel per train mile, but merely a loss of 1.47 miles 
per hour in the mean s , 

This identity in the consumption of fuel is 
obviously not a theoretical necessity, but a mere 
coincidence arising from the values assigned to the 
maximum speeds in each instance, These values, as 
we stated at the time, are, within certain limits, 
elastic elements which the engineer may strain or 
relax at his pleasure, and the consumption of fuel 
will vary accordingly. In practice, when the up and 
down gradients alternate at short intervals, there 
will be an advantage in adjusting the respective 
speeds, so that the work to be done by the engine 
may be as uniform as possible, Otherwise there 
might be a great quantity of steam blowing off on the 
down grades, and a serious fall in pressure on the 
up grade, unless a much sharper blast were used 
than is permissible on any underground urban rail- 
way. 
it will be seen, on reference to the diagrams, that 
the interval of time between shutting off steam and 
putting on brakes is much longer in the instance 
of the rising gradient than in either of the other two 
cases, As a consequence, a larger percentage of 
the power exerted by the engine is utilised in that 
instance, and desirably so, since the power of the 
engine is then being most severely taxed. Whilst, 
on the horizontal line, the waste of power, or that 
employed in grinding away the b , 18, as we 
have already seen, 59 per cent. of the whole power 
exerted by the engine, on the 1 in 100 up gradient 
the waste is little more than 5 percent. Our per- 
formance on the up gradient, therefore, is far nearer 
theoretical perfection than that on the horizontal, 
where the percentage of loss is 12 times as great. 
The explanation of this will be found in the fact 
that we have not forced the pace up hill—that we 
have, in short, acted upon the advice not unfre- 
quently proffered by the experienced gillie to the 
ardent initiate in deer-stalking, and have taken it 
“canny up the brae.” ‘To compensate for the re- 
sultant loss of time, we have made the running in 
going down hill, and have only allowed a few 
seconds to elapse between shutting off steam and 

utting on brakes. The consequent waste of power 
is necessarily enormous, no less than 17 times 
greater than on the up-hill trip; but even then our 
steam pressure will be rising as we tear along the 
down gradient, and falling as we slowly pull up- 
hill. 

In considering our three cases of gradients, and 
the ‘time and speed” diagrams, we have been 
compelled to string together a goodly array of 


figures, notwithstanding our avowed intention to 
avoid doing so as far as possible. We shall be 
obliged to offend again, but we must first assure 
ourselves that the work already executed is firm 
enough to bear ar. additional weight of superstruc- 
ture. We must see that our theoretical conclusions 
do not involve some practical absurdity, such as a 
consumption of 60 lb, of coal per train mile instead 
of 30 Ib., or necessitate the remodelling of existing 
time-tables to any formidable extent. ‘To apply the 
test of consumption, we must know something about 
the performances of locomotives. ‘I'he time-bill test 
may be applied at once, and we will now proceed 
to try the validity of our conclusions by that test. 
Our only requirement is an existent railway ana- 
logous to our hypothetical line. ‘The Metropolitan 
Railway is such a line. 

Every one knows the Metropolitan Railway— 
‘Fowler's underground railway.” ‘I'wenty years 
ago no one believed in the Metropolitan Railway, 
save Fowler and a few who believed in Fowler. 
History repeats itself. Who would now ciedit that 
any bigots would be so benighted as to object to 
the construction of common roads? Yet such 
was indisputably the fact. An officer engaged in 
the construction of the first Highland roads observes 
in a letter to a friend, dated exactly 120 years ago: 
“The middling order say, the roads are to them an 
inconvenience, instead of being useful, as they 
have turned them out of their old ways; for their 
horses being never shod, the gravel would soon 
whet way their hoofs, so as to render them un- 
serviceable. Whereas the rocks and moor stones, 
though together they make a rougher way, yet con- 
sidered separately, they are generally smooth on 
the surface where they tread, and the heath is always 

to their feet.” 

‘The objections urged twenty years ago against 
the Metropolitan Railway, now appear no less 
grotesque, tho at the time they were esteemed 
plausible enough. Not all were so deluded ; but it 
is to the keen penetration and indomitable energy 
of one man, that the public are chiefly indebted for 
the facility of transit, which has now become so 
familiar as to a almost indispensable. The 
public are not slow to acknowledge obligations of 
this sort, and the name of John Fowler is indelibly 
and honourably associated with that of our first 

reat urban railway. Detractors of course are to 
found in every case, and there are needy specu- 
lators and other camp-followers in the train of a 
great railway engineer as in that of every other 
general. Attacks upon Mr, Fowler might, there- 
fore, be expected, but in a few recent instances, the 
rsoualties indulged in so far transgressed the 
imits observed in the present day by those who have 
a care for their reputation as gentlemen, that to 
parallel them we must hark back to the earlier part 
of the present century, when silent contempt had 
not yet been recognised as the only fitting weapon 
with which to meet such assailants, and when even 
Tom Moore, stung by an unworthy attack upon a 
friend, condescended to honour by his notice an 
offender of the class we refer to, in some lines which 
appeared in the Times of January 10th, 1828: 
’Tis indeed as good fun as a cynic could ask, 
To see how these under-sized setters of rabbits 
Take gravely the lord of the forest to task, 
And judge of a lion by puppy-dog habite. 

But we must plead guilty to a slight digression, as 
our present business with the Metropolitan Railway is 
not of a polemical nature, nor are we called upon to 
decide whether it be mala mens or malus animus that 
is actuating its critics, We are interested in the 
line only so far as it resembles our hypothetical 
urban railway, ‘Turn we then te a map of London, 
and let us trace the extent of the resemblance. 

Twenty-two stations may be counted on the 
11¢ miles of line between Moorgate and Mansion 
House Stations, hence the average distance apart of 
the stations will be somewhat more than the half- 
mile assumed in our calculations. But, on the other 
hand, signal stations are interpolated between certain 
passenger stations, at each of which the train is liable 
to be pulled up, and if these be included, the average 
distance apart of the stations will be less than the 
half-mile assumed. There can be little error then 
in concluding that the average speed upon the Me- 

itan Railway, exclusive of stoppages, will be 
ically the same as if the stations occurred 
regularly at half-mile intervals. But this mean 
speed, though chiefly dependent upon the distance 
a of the stopping places, is also influenced by 
the gradients, so we must consider those on the 





Metropolitan Railway. We understand there are 
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STEAM CULTIVATING MACHINERY AT THE VIENNA EXHIBITION. 
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some one hundred and forty gradient posts on the 
main line between Moorgate and Mansion House, 
so we will offer no apology for dealing with the 

uestion of gradients in a somewhat general manner. 
The levels of rails at the two terminal stations differ 
but 10 ft., which is inappreciable in the length of 
1l¢ miles. The actual gradients range from hori- 
zontal to 1 in 70, and the mean reduced gradients 
between station and station consist of about « jual 
length of ] in 250 up and down gradients. If th 
inclination of ] in 100 were the only one occurring 
on the line, it is obvious that to « 
gradient of 1 in 950, three-fifths of the line must 


tain this mean 
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SIX-FURROW BALANCED PLOUGIL WITH KENT BREASTS, BY MESSRS, JOHN FOWLER AND CO., LEEDS. 


be on the horizontal, and the remaining two-fifths 
on the 1 in 100 gradient. Such a line would closely 
resemble the existing one; the points of difference 
would have no influence at all upon the consump- 
tion of fuel, and no appreciable influence upon the 
speed. We may therefore safely effect the substitu- 
tion, and deduce the mean speed as follows: 


miles per hour. 
Speed on horizontal = 15.64 x # 9.38 
down linl0O = 17.71 x } 3.54) 
» Uuplin 100 = 10638 x 2.12 >(17) 
Mean speed ; 15 


Now 15 miles per hour is equivalent to a mile in 














EL 
> 
4 minutes, hence the time occupied in running the 
114 miles will be 1]1}x4=44} minutes. Again, 
since there are 20 intermediate stations and two 
junctions on this length, the allowance for stoppay¢*; 
at the rate of 30 seconds for each station, aud 
15 seconds for each junction, will be 10} minutes. 
Adding this to previous quantity, we obtain 55 ml- 80 |i 
nutes, which is precisely the time allowed for the heral 
performance of the journey in the published time- — 
tables of the Metropolitan Company. equ 


. Warer Surety or San FEaxaxpo.—The city dn 
Fernando has been supplied with water under # cont 
with Mr. J. Simpson. 
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i ae pars there so few steam ploughs? ‘There certain] 1 terion 
rma c “ Ly aaa bee imposing display of Messrs. Fowler's doable. quent 5 Mase ae a aes ona i Zoy, 

tN} > a. engine tackle of the largest type, and there were | from Nancy, and M. Gavignan, from Paris? Was 


How was it, that the Vienna Exhibition, so enor- | the well-known implements of Messrs. H 
,ously rich in every kind of human produce, and | There were a few secdals belonging to Mesarn 1 Bar. gunok on foie sae see page ay hap- 
especially in every class of engineering works, had | ford and Perkins, and there was an Italian tackle of ceptionally sell-moving pa a py yoie 3 saidioe 
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}HREE-FUBROW BALANCE PLOUGH, WITH GERMAN MOULD BOARDS, CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO., ENGINEERS, YEEDS. 


snatchblock, which fixed itself for life in the trial- 
field? Were the Americans, with their world- 
whipping ingenuity, not showing at last to Europe 
how they do it on the other side of the waters? 
Was steam ploughing being abandoned, as we once 
read in a serious and scientific foreign periodical, in 
consequence of the invention and tremendous suc- 
cess of Pirie’s two-furrow horse plough ? 

Not quite, we should say. But a certain lack of 
exhibition enterprise, or rather of new men and 
new ideas in the branch referred to, could not help 
striking the attention of the observer, and could { 
not wholly be explained by the distance of England 
from Vienna, and by the cumbrous nature of the 
exhibits. Up to now the international shows of 
the world had given a remarkably complete and in- 
structive a of the rise and gradual develop- 
ment of the invention. At the first Exhibition of 
1851, in London, the only thing in the shape of 
steam ploughs which could be found, was a few 
bold schemes on paper, the most prominent being a 
French double-engine tackle, which then was consi- 
dered about the wildest plan conceivable. The 
question apparently lived yet entirely in the world 
| of ideas. But in 1856, at Paris, these ideas had 
Ow oe teres > already taken shape. There appeared Mr. Fowler 

‘ 
a 










with one of the original roundabout tackles, and 
’ with the first form of what afterwards became his 
ae AE 1 NS clip-drum set—the implement being worked by a 
i : Fe self-moving engine and anchor, and an endless 
rope. Between 1856 and 1862, these two main 
systems developed themselves, and were shown at 
London in 1862, in Fowler's clip-dram and Howard's 
roundabout tackles, both of which had reached 
(barring trifling details) their final form, Bat in 
the same year, the search for novel and improved 
systems being in full swing, Mr. Savory (through 
Mesers. Garrett and Sons) and Messrs. Fowler 
built both their first double-engine tackles, the 
latter introducing a system which, at the Paris 
show of 1867, had gained in its main features its 
present development and a practical importance for 
the whole question of steam cultivation, which a 
few years before could scarcely be anticipated. 
Parallel with the growth of these few practical 
forms of steam ploughing apparatus we perceive, 
during the whole period from 1856-67, a profuse 
activity, resulting in innumerable trials, experi- 
ments, and partially successful starts of new forms 
and principles, which all, more or less, dropped out 
of sight again after a short period of existence, but 
giving for the time to exhibitions the sanguine life 
of hopeful competition, always so amusing to spec- ; 
tators and full of interesting information to the ini- / 
' little to show in a special branch which ge-| antediluvian proportions. But what about Mesers. | tiated. — ' ee te 
‘erally managed to display itself prominently | Fiskin, Ransomes, Garrett, Burrell, Robey, Cole-} At Vienna there was nothing new in principle, 
“eugh on former occasions? ‘The question was | man, persevering Mr. Hayes, and Father Smith? | and scarcely much improvement in details. Is it 
‘Tequently asked and rarely answered: Why were who had all, at one time or another, betaken them- | that the practically possible forms of steam plough. 
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BEETROOT LIFTER, CONSTRUCTED BY MESSRS. JOHN FOWLER AND CO, ENGINEERS, LEEDS. 
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ing machinery, based on wire-rope tra art 
really exhausted? Has that exuberant flow of new 
ideas, characteristic to the first stage of every im- 
portant invention, ee used, so as to permit the set- 
tling down of acquired experience into re ally per- 
manent pract s] forme? Looking at the same 
time at the increasing commercial success f steam 
ploughing all over the world, we certainly are in- 
clined to think that this is the case, and that the 
want of new and striking exhibita in steam cultis 


tion, of new names of exhibitors, and « f many of} 


the old ones, is explained by the fact that we have 
reached the end of a period in its history: that 
engines and unplements are now successfully pro 
duced, which perform the work they are intended 
to perform, which are adapted to the hands to which 
they have to be committed, and that it is now—at 
least for the moment—the commercial development, 
the practical introduction, and the adaptation to 
varying local circumstances, which will be the main 


| archduke possess 


| 
| 


| 


business and duty of the active and persevering | 


pioneers of steam cultivation. 


rhus we find;that the Vienna Exhibition, like its 
predecessors, fairly repress: nted the present state of 
the «speciality under consideration The old cham- 
pions of ate am ploughing, Messrs. John Fowler and 
Co., exhibited a set of their imposing 20 horse power 


machinery with implements complete, of which we 
I iblish engravings on the two pre ceding pages and 
which excited naturally enough considerable atten- 
tion by the very size of the different objects. The ordi- 
nary form of the engine has so often been described at 
different opportunities, that it is searcely necessary 
to do so now, especially as, since the Paris Exhibi- 
tion, it has been altered solely, although consider- 
a vy, in details The steam engine proper has bee n 
turned r it | on the top ( f the I ouer, 80 that now 
the cylinder is at the smokebox end, thus permitting 
the steam to be taken from the drier portion of the 
bevel gear 


team space,$ and to dispense with the 
communicated 


and slanting shaft, which formerly 
the motion of the crank to the hind wheels lhe 
Ww Cc ymnabi t lin 


cylinders are steam jacketted, bei 

one casting with a spacious steam dome, which car- 
ries the safety valve The introduction, to a very 
large extent, of singlé-cylinder engines, has been 
tried, and found exceedingly successful, showing a 


considerable saving of fuel. ‘The increased ditli- 
culty of handling them, as compared with two- 
ceviinder ones, bas been found to be trifling, as with 
the present positi m of the flywheel the driver is 
able to move it slightly by hand, without leaving 
his place, whenever the engine sticks on its centres, 
The he rny lates of the firebox are elongated, and 
used as supports of the bearings of crankshaft and 
road-gear shafts, thus dispensing with the cumbrous 
cast-iron brackets formerly required, and not only 
lightening and simplifying the engine, but saving 
at the same time the boiler from undue strains, 
arising between the different shafts. ‘The hind 
wheels are now exclusively moved by spur gearing, 
whilst a ‘* double-speed pinion” is always applied, 

» as to facilitate the movement of the tackle for 
vreater distances. ‘The road wheels themselves are 
made broader, and extra rings are employed, wher 
the ground is particularly soft, so as further to in- 
crease the bearing surface of their circumference. 
[he coiling gear has been improved and strength- 
ened by the forked shape of the coiling lever, and 
more powerful and well-protected wheels for the 
All through the engine, cast iron 


has been displaced by cast steel, even to the extent 


cam movement 


of employing steel winding drums, of which two 
8} l whilst also 


plendid specimens were exhibited, 
most of the shafts, formerly wrought iron, are now 
made of this stronger and lighter material. 

These improvements have gradually increased the 
effective strength of the engine, and have raised 
the working pressure of steam from 80 lb. to 100 lb. 
or 120 lb., whilat at the same time a greater degree 
of expansion is used—all tending to the employ- 
ment of larger but still more economical machinery 
Whilst therefore at Paris 14-hors 
were considered the largest which cou.d be employed 
with advantage, a humber of 30-horse power appa- 
ratus have since been made, and 20-horse power 


power engines 


ENGINEERING. 
saunged for using peat as a fuel, of which the 
s large quantities near some of his 
farms. The peat is of a peculiarly suitable kind, 
requiring nothing but an enlarged firebox, a very 
ready admission of air, and a commodious arrange- 
ment for conveying the light but surprisingly bulky 
fuel to the stoker Trials made since the close of 
the Exhibition have material is 
well adapted for the 

Of mpl ments Messrs. Fowler exhibited two 
balance ploughs, one of four furrows, for deep 
work up to 16 m., with Kent breasts, the other for 

ghter work, 6 in. to 12 in. deep, with a mould- 
board much in use in Austria and Germany for 
every kind of work, The engraving on page 154 
shows an implement of the former class, but fo: 
cutting six furrows. It was also provided with 
a set of skifes and breasts, for ploughing in 
long manure, an improvement much required by 
Continental farmers, It is done by attaching a 
set of ploughs of the original Flemish pattern 
—in its improved form in Germany called the 
‘* Wanzleben” plough, in Austria the “ Ruchadlo 


ar 


proved that th 
intended purpose 


}—to very high skifes, so as to permit the straw 
|to pass freely underneath the main frame of the 


‘cultural operations during the early part of last 


tackles are becoming quite an ordinary and much- | 


preferred size in districts which are specially 
adapted for steam ploughing. 

‘Lhua the tackle exhibited at Vienna is the fourth 
apparatus of the same kind, which one of the 
largest landed proprietors of Austria, the Archduke 
Albrecht, is now using on his estates in Hungary 
There were a few specialities about it, though, 
which may shortly be mentioned. The boilers wer: 


implement. It was highly amusing to see the 
pleasure and satisfaction with which not only 
Continental farmers, but also men of science, doc- 
tors, and professors, saw their own national form 
of mouldboard attached to the largest English im- 
plements on the ground; and there is no doubt, 
that for certain soils, especially the well and deeply 
cultivated lands of the sugar beet-growing districts 
of Prussia, the short hollow mouldboard, so much 
differing from the ordinary English shape, is pre- 
ferable for completely turning over the sod with 
the least amount of mechanical labour. 

There were besides two other implements well 
known now in England: an eleven-tine turning 
cultivator, and, based on the same mechanical prin- 
ciple, one Which Messrs, Fowler unjustly, we believe, 
call a turning harrow (see previous page). It is, in 
fact, a light cultivator, 16 ft. broad, worked as 
their turning cultivators with regard to the steering, 
lifting, and turning, but consisting of three sepa- 
rately suspended and articulated frames, which 
adapt themselves to the unevenness of the ground, 
a most essential point in implements of such excep- 
tional width. 

Finally there was a beetroot lifter (see preceding 
page), also an implement specially designed for Con- 
tinental use, being a turning cultivator with three 
These tines, set apart about 3 ft. from each 
other, are provided with broad, rather flat points, and 
pass, at considerable depth, through every alternate 
row of be« ts, loose ning and lifting the beets on each 
side, without damaging their roots, an operation 
which saves a considerable amount of manual la- 
bour in dry seasons, besides permitting the beets 


tines, 


to be taken out unbroken, and preparing the land | 


for its first subsequent cultivation. 

Outside the show grounds, but in direct con- 
nexion with the Exhibition, on the estate of Baron 
von Hopfen, at Gutenhof, Messrs. J. Fowler and 
Co, showed a 14 horse power tackle with a five- 
furrow light plough, a three-furrow deep plough, 
& seven-tine turning cultivator, and a balance 
cultivator for very deep work. The tackle was 
kept at work from the end of May to the end of 
October, going over about 1200 acres of land, 
which was partly cultivated but mostly ploughed. 
Visitorsto the Exhibition thus found aready opportu- 
nity of seeing steam ploughing in regular operation, 
of which they availed themselves, especially towards 
the end of the season, in great numbers, It may 
be mentioned that the tackle had not one breakage 
during the whole time, excepting shares and culti- 
vator points. Of these a considerable quantity 
were used, in consequence of the extraordinary hard 
state of the land during the summer months, which 
actually and completely stopped the ordinary agri- 


autumn in South-Eastern Europe. The construction | 
of the engines and implements of this apparatus | 
does not cali for any special notice, 

Messrs, J. and F, Howard, in connexion with an ex- | 
cellent show of other agricultural implements, exhi- | 
bited a winding windlass on two wheels, with snatch. | 
block, claw anchors, and sheaves, representing their | 
ordinary and well-known roundabout tackle. It was | 


a pity that the Vienna Exhibition was rather too! about the 


early to indicate the latest movement in this class | 


of steam ploughing apparatus, although perhaps|space in one of the Italian back yards. 
for purposes of Continental trade it was just as|meant to be a roundabout tackle. 
There was a windlass with two vertical drums © 


well. In these countries steam ploughing will only | 
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be employed for the present on estates many times 
larger than the ordinary English farm, and under 
circumstances which make animal labour stil] com. 
paratively much cheaper than here. Continenta) 
farmers will therefore look for extraordinary quan- 
tities of work done, or for extraordinary quality 
done che aply, besides having to insist on the k ast 
possible amount of skilled labour. The peculiar 
circumstances which constantly force this class of 
tackle before the English public are Tr ally Wantir ° 
on the Continent. ‘There, as amply proved by 
many failures of former, and the surprising succes 
of the last three or four years, only the most 





powerful double-engine tackles succeeded in ex. 
citing and satisfying a real and substantial demand 
for steam cultivation. 

Of implements Messrs. Howard showed thei 
four-furrow plough, constructed on the principle of 


modified balance implementa, the two halves being 


disconnected, and turning on different centres, by 
held together by chains, which wind themselves oy 
eccentric cams or chain-pulley segments, This ar. 


rangement, although necessarily somewhat more 
cumbrous and complicated than the ordinary hala; 
plough, has, for light and shallow work, the decided 
advantage of keeping the implement more steadily 
in the ground, as the portion of the frame which 
is actually working has a considerable leverage ove: 
the frame, which is carried in the air. On the other 
hand, in doing deep work, it is more difficult to lift 
the implement out and turn it at the headlands, as 
standing on three wheels, it cannot be thrown int 
position as readily as a two-wheeled implement 
held up and handled by the ploughman at the tail 
end. 

Messrs. Howard's ordinary five-tine cultivator, on 
four wheels, moving backward and forward wit 
out turning, proves still the same capital imple 
ment it always has been, if not made too large, so 
as to reduce its somewhat limited steering r 
It is too well known to require any descript 
Much more interesting would it have been to « 
Messrs. Howard's new turning cultivator at work 


which, as an intermediate implement betw 
Messrs. Fowler's large and heavy, and. Mr. Smit 
small and light cultivators, has been before t 
public for some time, without, we believe, showing 


its practical value ‘by actua] experiments at any 
the late exhibitions. In turning round, one of t 
hind wheels, running back on a kind of | 
raises itself, and lifts the tines partially out of t 
ground, thus facilitating the turning. But also 
this cultivator, with the pulling rope attached 
to the front steering wheel, the steering pow 
essential in implements of this class, ap; 
scarcely sufficiently provided for. 

Messrs. Barford and Perkins showed only s 










models: one re presenting heir plo l a y 
balance implement, with a rigid frame on t 
wheels, to which the ploughs are attached, being 4 
very close imitation indeed of Fiskin’s orig 


patent. There also was a model of Campain's a 
chor, which is the peculiar feature in Messrs. Ba 
ford and. Perkins’s roundabout tackle—a very g 
idea, if employed on suitable land, but, like a! 
moving anchors, not suitable for every kind of « 
and season, nor to the heavy pulls which are una 
voidable in steam cultivation on a larger scale. I 
a commercial sense it was perhaps as well, for the 
reasons above stated, that this active and enter- 
prising firm did not goto the expense of exhibiting 
a full-sized tackle of their own at Vienna. 

Even Messrs. J. Fowler and Co. felt called up 
to exhibit a model of a roundabout tackle. Why, 
we could not ascertain, The windlass stands 
four wheels —the two additional wagon whe« 
being the great feature, we believe, of the move- 
ment lately originated—and has two vertical dru 
Two self-moving anchors are moved by the stra 
of the pulling plough rope, as in Campain’s, | 
held back by a tail rope unwinding from a smal 
drum. To visitors of the last Smithfield Show w 
need scarcely point out that the windlass quest 
appears to have recently assumed a new and 


encouraging aspect. 


But the triumph and glory of the roundabout 
system were attained not by England. Signo! 
Zangirolamo, at Adria, province Rovigo, Italy, 
‘‘assisted by Professor Cavour E. Giordano, % 
Ferrara,” have done it. There was no mistake 
intention of these two distinguished 
The machinery filled a consid rable 
It was 
It was one 


foreigners. 
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two wheels; there was a profuse quantity of an- 
ehors, snatchblocks, and rope porters, and two im- 
plements, one a one-furrow, the other a two-furrow 
Jough, which both looked very much as if they 
wished to become balance implements in_ time. 
Speaking seriously for a moment, which is difficult, 
the whole thing looked very much like some patent 
drawing of the times when steam ploughing was 
done on paper exclusively. Whatever induced 
Signor Zangirolamo to get the assistance of Pro- 
fessor Giordano, or Professor Giordano to assist 
Signor Zangirolamo in the construction of these 
cruel instraments, we cannot conceive; why they 
were shipped to Vienna, except it wasto get them 
out of their native country and to spite the once 
hated Tedescos, nobody could explain. But that 
they were sent to the public trial field at Sieben- 
bronn, to be forthwith broken to pieces, showed 

, amount of courage and earnestness on the part 
of the exhibitors, which really was beyond all 
praise. ‘These people will fight another day, and 
do great things yet. 

[his is all what Vienna showed in steam plough- 
chinery. It would be a great mistake to 
suppose, that the interest of the public was corre- 

ondingly small. (Quite the contrary. The eastern 
o untries are on an ave rage much better adapted to 
steam cultivation in many respects, than England, 
France, or the greater part of Germany. ‘The large 
proprietors in these countries are fully alive to the 
fact, and eager to avail themselves of the facilities, 
which they possess in an eminent degree, But there 
» doubt in many cases formidable difficulties 





are D 
to overct There is sometimes the question of 
el, sometimes that of water; there are the un- 
wageably large tracks of land which make it 
difficult to invest considerable sums in the cultiva- 
tion of a limited area; there is the generally 
low state of the present quality of cultivation, 
which prevents the majority from believing in the 
alvantages of a more thorough though at first 
re costly system of working the land; and there 
are the varieties of soils, of climate, and of crops, 
which require special treatment and special imple- 
‘These are all difficulties, which have to be 
studied carefully, and by which even the best and 
most thorough English champion ploughman will 
be beaten, if he is not prepared to deal with them 
wing to circumstances. 
We understand that the Vienna Exhibition has 
contributed comparatively little to direct and im- 
ediate business for manufacturers of steam-plough- 
g machinery. This could scarcely be considered 
rprising. But we believe it has done its duty, 
more fully in this than in many other departments, 
in informing and enlightening the future buyers and 
rs of steam-ploughing machinery, as well as those 
who have to prepare for and meet the growing de- 
ind under circumstances so widely different from 
se in England, 


me, 


; 
I 


ments. 
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DUBLIN WATER SUPPLY. 

Ow Tuesday last, the 24th inst., a paper “ On the Water 
Supply of the City of Dublin,’ was read by Mr. Parke 
Neville, M. Inst. C.E., before the Institution of Civil Engi- 
ers, Mr. ‘Thomas E. Harrison in the chair. 

The water supply to the City of Dublin was for several cen- 
rived from the River Dodder. In 1775 this source 
was found to be insufficient, and the corporation entered into 

ntracts with the then Grand Canal Company for a supple- 
mental supply. In 1808 they made new contracts, for a term 

sixty years, with the Grand and Royal Canal Companies 

t asupply equal to from six or seven million gallons per 

nder the terms of this contract the city was mainly 
tupplied up to the time when the Vartry water was intro- 
The level of the water in the old city basins, from 
which the canal and Dodder waters were distributed, was only 
tom 76 ft. to 78 ft. above the Ordnance datum, while some 
portions of the City of Dublin were on an elevation of about 
‘it. The water also was hard and subject to pollution. 
From 1850 to 1857 the question of obtaining a better supply 
¥as constantly under consideration. The plan most advo- 
cated was to take water from the canals from a high level, 
snd to construct a large distributing reservoir; but the cor- 
poration, after promoting a Bill in Parliament to obtain a 
‘upp'y from the River Liffey, near Newbridge, called the 
ylord scheme, ultimately agreed that the whole question 
wuld be referred to a Royal Commission, and Sir John 
Hawkshaw, Past President Inst. C.E. was appointed by the 
“overnment as Commissioner. He beld an inquiry in 
“ubin. in October, 1460, and examined into the merits of 
a'\ the schemes, the results being that he recommended the 
River Vartry asthe best source. In the session of 1860-61 
in Act was obtained for carrying out the works in accordance 
with the Koyal Commissioner's Report, and the works were 

mmenced in November, 1862, and finished in 1868. 

P The source of the River Vartry was atthe base of the 

“gar Loaf Mountain in the county Wicklow, and it fowed 
™ & southerly direction, through a thinly populated country, 








into the sea at thetown of Wicklow, being a distance of 
about 17} miles. The geological character of the country 
was ome | slate. The water flowing off the catchments was 
peculiarly soft and pure, and, by analysis ,was found to be 
almost identical in charecter with the Loch Katrine water 
with which Glasgow was supplied. The rainfall over the 
district, from observations daring the past thirteen years, 
varied from 40 in. in depth in 1873, the driest year, up to 
60.87 in., the greatest rainfal! registered : the average might 
be taken at about 50 in. 

The place selected for the storage reservoir was near the 
village of Roundwood, about 7} miles below the source of 
the river, The bed of the river at that point was 632 ft. above 
Ordnance datum, and the drainage area above it was 14,80 
acres. The embankment across the valley was at the deepest 
point 66 ft. high, and it was 1640 ft. long on the top. The 
greatest depth of water impounded was 60 ft., and the 
average depth 22 ft. The area of the reservoir was 409 acres, 
and it was capable of holding 2400 million gallons of water, 
equal totwo hundred days’ supply for the City of Dublin 
and suburbs, taking the population at 400,000, and allowin 
25 gallons per head per day for domestic and public use, an 
2,000,000 gallons for manufacturing purposes. The level of 
the water in the reservoir when full was 692ft,above Ordnance 
datum, and 680 ft. above the highest parts of the City of 
Dublin. The corporation had acquired by purchase all the 
water rights of the mill-owners and riparian owners ;.ac- 
cordingly no compensation water had to be given, the entire 
property in the water being vested in ths corporation. The 
quantity of the rainfall discharged over the byewash was 
about two-fifths of the entire fall, so that by constructing ad- 
ditional reservoirs the storage would be increased 60 per cent. 
carried through the bank in a tunnel excavated out of the 
rock and arched over. The 48-in. main, which terminated 
in the bye-wash, was a provision solely for the purpose of 
being able rapidly to lower the water in the reservoir, if 
necessary. The 33-in. main conveyed the water to a circular 
receiving basin, situated at the outer toe of the embankment, 
and from this basin the water was distributed by side canals 
on to seven filter beds. After being filtered the water was 
collected into two pure-water tanks, from whence it was 
carried for about 700 yards in an iron pipe, 42 in. in diameter, 
with a fall of 6 ft. per mile, until it reached tht tunnel, into 
which it was laid for 120 yards. The tunnel was 4367 yards 
long, and conveyed the water from the natural valley of the 
Vartry, under a range of hills separating that valley from 
the districts sloping towards the sea to the east. The 
natural course of the Vartry was from north to south, but 
by curves in the tunnel it had been turned to flow north towards 
Dublin. This tunnel was extremely difficult to execute, 
from the character of the rock bored through and the quantity 
of water met with. It was from 5 ft. to 6 ft. high and 4 ft. 
wide. To facilitate its execution twenty-one shafts were sunk, 
varying from 90 ft. to 180 ft. deep. The gradient of the 
tunnel was 4 ft. ina mile. At Callow Hill, the northern or 
Dublin end of the tunnel, there was a circular relieving tank, 
00 ft. in diameter, and a gauge weir for registering the 
quantity of water flowing ito the city. From this tank, 
the surface water in which was 602 ft. above Ordnance datum, 
a main, 33 in. in diameter, conveyed the water to the distri- 
buting reservoir at Stillorgan, a distance of about 17} miles. 
There was a eelf-acting stop valve at the junction of the 
main with the tank, to prevent flooding in case of a pipe 
bursting. Three tanks relieved the pressure at different 
points, viz., at Kilmurray, level above datum, 472.2 ft., dis- 
tance from Callow Hill, 11,809 yards; at Kilcroney, level 
above datum, 414 ft., distance from Kilmurray, 5121 yards ; 
and at Kathmichael, level above datum, 341 ft. distance 
from Kileroney, 6444 yards; which latter was 743! yards 
from the Stillorgan Reservoir. At each of the tanks there 
was a self-acting drop valve, to shut off the water in case 
of a pipe bursting. The pipes had been laid for 9894 yards 
along the public roads, and the rest, 21,048 yards, across the 
country, which, for part of the distance, where the Dargle 
River, the Cookstown Valley, and the county boundary 
valleys had to be crossed, was of a difficult and rugged cha- 
racter. 

The two distributing reservoirs at Stillorgan were 4 miles 
5 furlongs 150 yards from the city boundary at Eustace 
Bridge. The top-water level in the upper one was 274 ft. 
above Ordnance datum; it contained 43,007,414 gallons, and 
was of the average depth of 20 ft The lower one was 271 ft. 
above Ordnance datum, or about 250 ft. above the quays in 
Dublin, and contained 43,166,548 gallons, the average depth 
being 22{t. The total quantity of land occupied by the 
reservoirs, caretakers’ residence, &c., was about 25 acres. At 
the south-east corner of the lower reservoir there was a hand- 
some screen chamber, of ashlar granite, octagonal in plan, 
and 49 ft. in internal diameter; the depth of the water was 
27 ft., and to the floor line 31 ft. Gin. The pillars and 
framework were of cast iron, and the screens had an area of 
1500 square feet, and were fitted with copper wire gauze 
having thirty strands to the inch. Seven 33-in. valves, two 
27-in. valves, and one 15-in. valve in this chamber regulated 
the distribution of the water. There was also a scour pipe 
and valve 12 in. in diameter, and the overflow was through 
a vertical pipe, 27 in. in diameter, with a bell mouth. The 
valve gearings were all fixed to the side walls, leaving the 
centre of the chamber quite clear. All the valves in this 
chamber and on the large mains were worked by slow motion 
gearing, to prevent the possibility of closing or opening them 
too rapidly: and indices, graduated to inches and turns of 
the screws, were attached to all to secure accuracy in work- 
ing. Two mains, 27 in. in diameter, conveyed the water 
from the screen chamber to the boundary of the city at 
Eustace Bridge. They were earried through the embank- 
ment of the reservoir ina culvert. At the toe of the embank- 
ment a vaulted chamber was built, in which self-acting stop 
valves were placed. The mains were carried along the 
Stillorgan Road. At Merrion Avenue, at Simmins Court, 
and at Eustace Bridge, groups of valves, in vaulted chambers 
of easy access, enabled the water to be turned from one main 





to the other, so that in case of accident a short section of the 
injured main could be emptied for i i i 
with the supply to the city; and ph sd points also branches 
were taken off for the supply of the Pembroke and Blackrock 
townshi On the city side of Eustace Bridge, at Leeson- 
street, the 27-in. mains separated right and fa, and wero 
carried through the streets (being dually diminished in 
size to 18 in.) until they were walled on the north of the city, 
forming @ zone encircling the central parts of the city, and 
from this zone all the service mains diver Screw valves 
at the intersection of the streets enabled the water to be 
turned off or on, either to repair the mains, or to concentrate 
the pressure in case of fire. Hydrants were placed in every 
street at intervals of 100 yards, and the system was so per- 
fect, that since the reduction of the Vartry water no steam or 
hand fire-engine had been used to extinguish fires. The 
supply of water at high pressure, to be obtained from the 
mains by simply attaching a stand pipe, with hose, &c., to 
the hydrants, had proved sufficient to throw powerful jets of 
water over and on to the highest building, rapidly extinguish- 
ing fires and preventing them from spreading. A length of 
51 miles of new mains had been laid within the city boundary, 
and 60 miles of the old mains had been utilised. The 
number of hydrants was 1219. 

The corporation supplied water in bulk to eight extra 
municipal townships, viz-: Pembroke, Blackrock, Kings- 
town, Dalkey, Ballybrack, Bray, Kilmainham, and Clontarf, 
for which they were paid at the rate of from 34d. to 54d. in 
the pound on the valuation of the townships; the qnantity of 
water the corporation were bound to supply being at the 
rate of 20 ga — head of population per diem. 

The total cost of the works, including every item for com- 
pensation, purchase of lands, law and parliamentary charges, 
also the old pipe-water debt of 72,000/., had been 610,0001., 
or at the rate of about 11. 16s. 6d. per head of the popula- 
tion. 








Portvuevese LigutnHovses.—The Portuguese Government 
is about to erect two lighthouses at the entrance of the harbour 
of St. Vincent, Cape Verd. They are much required, the 
ecommerce of that port having greatly increased of late. 





Tue Povenksrrsiz Briver.—tThe entire length of this 
great work will be about one mile, of which a trifle less than 
2500 ft. is over water channel. The other half will consist 
of land approaches mainly on the Poughkeepsie side. The 
land piers will be built of solid granite or bluestone masonry. 
They will be eight or ten in number, and will vary in height 
from 20 ft. to 90 ft. The pierson the bank will be somewhat 
similar, but higher and more massive. The piers in the river 
must be sunk about 150 {t. below the high-water level, in 
order to secure a solid foundation. 





A Russtan Mowitor.—The Russian monitor, Novgorod is 
said to resemble a huge circular kettle more than lv ft. in 
diameter. She only rises 18in. out of the water. She has 
a turret 6 ft. high and 4 ft. in diameter, with two 11-in. steel 
guns fitted to a movable platform. The Novgorod is pro- 
pelled by six screws, and on ber trial trip she attained a 
speed of 64 knots per hour. When fully equipped, she 
draws 12 {t. 4 in. water at her stem and 13 ft. 4 in. water at 
her stern. The Novgorod, which cost 2,500,000 roubles, bas 
been stationed at Nicholaieff. 





Tue Institution oy Civin Enoixeges.—The annual 
banquet of this Society, to take place at Willis’s Kooms on 
Saturday the 21st prox., under the presidency of Mr. Thomas 
E. Harrison, promises to be quite equal to many brilliant 
gatherings in past years. The guests will include several of 
the more prominent members of the new Administration, and 
representatives from various important bodies and associa- 
tions, as will be seen from the following list: H.R.H. Prince 
Christian, K.G.; Mr. Ansdell, R.A.; dir Frederick Arrow ; 
Sir Richard Baggallay, Q.C., M.P., Solicitor General ; Mr. 
I. Lowthian Bell, M.I’., President of the Lron and Steel In- 
stitute; Mr. Bonham Carter; Dr. Burrows, F.I.S., P’resi- 
dent of the College of Physicians; the Earl of Caithness, 
F.R.S.; the Right Hon. the Earl of Carnarvon, Colonial 
Secretary ; General Sir Frederick Chapman, K.U.B., iB. ; 
Rey. J. Langton Clarke, M.A.; Mr. Henry Cole, C.B. ; 
Vice-Admiral Collinson, C.B.; the Right Hon. KSAssheton 
Cross, M.l., Home Secretary; Mr. ¥.4B. Curling, F.15., 
President of the College of Surgeons; the Right ilon. the 
Earl of Devon ; Major-General Kardley-Wilmot, K.A., F.1LS., 
Chairman of the Society of Arte; Major-General Erskine ; 
the Right Hon. Sir Bartle Frere, K.C.b., G.C.8S.L, Preosdent 
of the Geographical Society ; the Right Hon, Lord Kichard 
Grosvenor, M.P.; Mr. Justice Grove, ¥.B.S; the Kight lon. 
Lord Hampton, G.C.B, F.2.8; the Right Hon. Gathorne 
Hardy, M.P., Secretary for War; Protessor Archer Hirst, 
F.K.8., President of the Mathematical Society; Mr. Edward 
Holland, President of the Agricultural Society; Mr. Horsley, 
R.A.; Lord Houghton, F.RS.; the Right Hon. G. Ward 
Hunt, M P., First Lord of the Admiralty ; Sir Henry James, 
Q.C., M.P.; Mr. F. H. Janson, President of the Lncorporated 
Law Society; Sir H. Johnstone, Bart, M.P.; Sux John 
Karslake,  C., M.P., Attorney-General; the Kight Hon. 
the Earl of Kimberley ; Lieut.-General Sir James Lindsay, 
K.C.M.G.; the Marquis of Londonderry; Major-General 
Lysons, C.B.; Vice-Chaveellor Bur Richard Malins; the 
Kight Hon. the Earl of Malmsbury, Lord Privy deal; Ad- 
miral Sir Alexander Milne, G.C.B.; the Kight Hon. bir 
Stafford Northeote, Bart., C.B., M.P., Chancellor of the Ex- 
chequer; Dr. P , F.RS.; Lord Redesdale; dir Gilbert 
Seott, R.A., President of the British Architects; Rear-Ad- 
miral Beauchamp Seymour, C.B,; Mr. W. H. Smith, M.P.; 
Rear-Admiral W. Houston Stewart, G.C.B.; Hear-Admiral 
Sir Walter Tarleton, K.C.B.; Mr. 1. L. Tatham, Treasurer 
of Gray’s-Inn ; Dr. Tyndall, F.K.S.; the Right Hon. 8 
Walpole, Q.C., M.P., F.B.S.; Sir C. Wheatetone, F.iKS. ; 





Protessor C. W. Williamson, ¥.2.5., President of the British 
As:ociation. 
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RAILWAY ACCIDENTS. 
To ras Eprror ov Exoinernine. 
S1a,—The letter published in the leading newspapers on 








numerous, we should lose no time in taking action for in- 
su greater safety. 

Adding to the number of lines of rails would be a pro- 
tracted operation, and would be only confined to districts 
where the traffic would justify the outlay which such a project 
would incur. A separate line of rails for passenger traffic 


but the question arises whether the existing metals are 
sufficient or not for the present and increasing traffic? Anc 
how is their capacity to be determined ? Te it is by the 
ordin type of locomotive as now employed on our Eng- 
lish railways, we shall fall very short of what our railways are 


capable of performing ! 
We should rather gauge them from the last ascertained 


have undoubtedly been proved to be infinitely greater than 
the ordinary locomotive. 

As accidents increase with the number of trains run, any 
means which will conduce to decrease their number, must 
sensibly lessen the risk of their recurrence ; this the ordinary 
type of engine, especially if a tender engine, does not do, anc 
the consequence is a greater number of trains are run; and 
should the traffle suddenly increase beyond what ordinary 
trains are capable of taking, which it is constantly doing, 
special trains have to be run, which are again augmented 
according to the gradients which have to be overcome ; this 
being eo it cannot be wondered that our signaimen and 
others in charge of the despatch of trains on crowded rail 
waye have their powers severely taxed. 

Now what would be the result were “ Fairlie” engines em 





loyed ? 
Pr any desired strength, and with less stress up« 
manent way, and without those objections which atten 
ordinary locomotives, which are sometimes employed to work 
exceptionally heavy traffic, and which at best do not approach 
the strength it is possible to make “ Fairlie” engines, hence 
their power to displace more traffic is effected. 

Their powers being best developed on gradients which 
occur in this country more or leas on every line of railway, 
would, if they were used at such places alone, tend to reduce 
the number of trains which have now to be reduced in 
weight, and often run in duplicate, besides saving a large 
item in the cost of pilot engines, and the no small risk 
attending them. : 

Again, the number of goods trains being leasened, a greater 
margin of time and a clear road would be left for passenger 
trains to run, and the attention of those who are responsible 
for the safe working of the trains would be secured. 

Also the employment of more powerful engines should 
reduce shunting at large roadside stations and junctions 
and traffic being thus cleared will give so much more ac 
commodation, and, may be, allow of shunting being done 
without fouling the main lines. 

The adaptation of the “ Fairlie” engine to curves, and the 
weight on each pair of wheels being considerably less than on 
those of ordinary engines, the rails are not punished as now 
The extended wheel base acting through bogies gives them 
a smoothness in running which is altogether such as must 
save an incalculable amount of wear and tear and attention 
necessary to renew and keep in order our present roads; 
therefore the saving to be gained in the permanent way is 
another point in favour of their adoption, and merits the 
serious consideration of our railway companies. 

The “ Fairlie” engine is no longer a new idea, but is now 
an approved fact, the number which have been and are being 
constructed, according to a leading article in your Valuable 
journal of the 14th of November last, and the favourable 
reports received of them, i sufficient to demand for them 
a prominent place, even amongst those who have 
hitherto been prejudiced against them; and I can- 
not but venture to think that the power those engines 
have in them for benefitting railway companies, needs only 
to be fairly represented to directors to induce them to 
adopt them. If this is done by the locomotive superin- 
tendenta, for with them it entirely rests, the whole difficulty 
would be overcome; they may, perhaps hesitate on account 
of complication, but I will not oceupy your columns un- 
necessarily by entering into details as affecting this part of 
the question, as the “ Fairlie” engines have reached that 
state of perfection which enables them to perform the 

i they are doing satisfactorily, and therefore no longer justilies 
their being termed complicated. 

Yet there may be room for improvement, and as long as 
the principal is not touched, who are so competent to effect 
improvements as our locomotive superintendents; however 
this may, be the success already attending them, should 
induce some of our railway companies to give them a fair 
trial, ascome what will, they have nothing to lose and every- 
thing to gain. 


n the per- 


Yours truly, 
February 24, 1874. PROGRESS. 
THE MACHINERY AT THE NEW POST 
OFFICE. 
To tue Evrror or Exoryrrnrrna. 
Srta,—Uaving f 


the 22nd November last, from the President of the Board of | 
Trade, with regard to railway accidents, cannot fail to de- | 
mand considerable attention on the part of railway directors | 
and their officere; and as accidents are still alarmingly | 


may doubtless be a direct way of securing greater safety, 


ENGINEERING. 


{Fae 27, 1874. 














pointed to several grave defects. Economical they are no 
doubt intended to be, and should be; but how can a high 
degree of economy be attainedin double-cylinder condens- 
ing engines if constructed without steam jackets ? 

That there are a few engineers of the present day who do 
not believe in the utility of a steam jacket I well know; but 
the whole practice of the first mechanical engineers amply 
proves their necessity for economical engines. The theo- 
retical reasons for employing them have been so frequently 
put forward, and in such accessible forms, that it is difficult to 
see a suflicient cause for omitting them in this instance. 

1 presume it is intended to work one engine for compress- 
ing and the other for exhausting. If this be so, why has 
each engine been furnished with two pumps? Unless, in- 
deed, it be for the purpose of only using one when but a 
smal! quantity of air is required, and two pumps when a 


| large supply is needed. The extra cost of twosets of pumps, 


|eormpared with one set of double the > I should 
h 


| 
| 


i 
| 


| 


J 
| 


In the first place, they are capable of being made | 


| 


contrivance, viz., the “ Fairlie” engine, whose capabilities | 








llowed with considerable interest the in- | 


vestigations of Mr. Sabine upon the most economical ar- | 


rangement of the pneumatic machinery at the New Poat 


Office, as published in recent numbers of Exornernive, I | 


was much pleased at seeing the new engines with compress- 
ing and exheusting pumps so fully described and illustrated 
ia the two last numbers. 


then doubtful, and you have already, in dk 


perform satisfactorily the work required of them seems more | : 
leseribing them, | ‘om. Is it however likely that irrigation by sewage pumped 


with valves, parallel motion, &., is of course very large, as 


have imagined that variation in speed would have been 
sufficient to give the varying quantities of air required. 

The loss in these pumps from clearance and leakage must 
necessarily be considerable, especially after some wear has 
taken place; and knowing how well ordinary air-pumps 
(when properly constructed) perform their work, and how 
well similarly arranged pumps work, when employed for 
compressing air, I cannot help thinking that “ wet” pumps 
would have worked better than “dry” pumps. Loss from 


| leakage and clearance would be practically mil, even when 


the pistons and valves were not in good order; and I can- 
not suppose that any inconvenience from moisture would be 
felt; certainly not with the exhausting pumps. The loss 
from leakage, &c., at Telegraph-street during Mr. Sabine’s 
experiments was considerable. No allowance seems to have 
been made in the size of the pumps for unavoidable losses. 

The air-pumps for exhausting the condenser, in addition 
to the objectionable plunger, as pointed out in course of the 
deseription, possess another very grave defect, viz., that 
portion of the clearance round the plunger, which extends 
from below the gland to the level of the passage between the 
valves. This space (whatever its capacity may be) will 
necessarily be filled (when the plunger is at the bottom of 
its stroke) with air fully at atmospheric pressure, and which 
must expand to @ little below the pressure in the condenser 
before the pump (on its up stroke) can begin to draw water 
and air out of it. This may seriously interfere with the 
vacuum by diminishing the useful capacity of the pump. 

In penning the above remarks I have taken the machinery 
as illustrated and described. Should either be incomplete, 
and should I thereby have been led into error, I shall be very 
glad to be corrected, and I am sure your readers will be 
pleased to have further information as to the intended mode 
of working the said machinery, or the results obtained in 
actually working it. 

I am, Sir, yours ie truly, 
y. ScuOwMEYDER. 
February 24, 1874. 





IPSWICH SEWERAGE. 
To tHe Eprror ov Exortyegarye. 

Sr1r,— Your article upon the Ipswich sewerage is read with 
much interest here, but it contains one or two misconcep- 
tions, which I shall be obliged if you will allow me to point 
out. 

The word “ pumping,” which oecurs in line eight of the 
second paragraph, is evidently misprinted for “sewerage.” 
You speak of some anxiety felt in 1870 as “to the possible 
sanitary condition of Ipswich” inducing recourse to analyses 
by Dr. Letheby. That gentleman's report was, however. 
only an addenda to Mr. (now Sir John) Coode’s, who was 
called upon concurrently by the Corporation and the Dock 
Commission to advise, not as to the sanitar question, but as 
to the cause of, and remedy for, the accumulation of soil in the 
Cliff Bight, &. complained of by the latter body, owing to 
its interference with the shipping. Mr. Coode deduced from 
Dr. Letheby’s report that the samples of the soil analysed 
contained less than 1} per cent. of sewage matter, and that 
the bulk of the accumulation was derived from ooze “ aris- 
ing from the action of the wind waves upon the river 
banks.” 

Of the recommendation of the Sewerage Committee for the 
construction of an intercepting sewer to discharge the sewa 
into the Orwell below Pilots’ Hard, you remark “that the 
Local Government Board intimated their opposition to this 
scheme.” It was, however, never submitted to them, but a 


work | * Proposal to go to Parliament for a Local Government Act 


lor Various powers, amongst them that of borrowing money 
repayable at 50 or 60 years for sewerage pu s, met the 
disapproval of the Government Board, who pointed out that 
the money could be borrowed at a low rate of interest from 
the Puble-house Commissioners, and that there would be 
little hardship in paying off the principal in thirty years. 

With regard to “ The peculiar danger to which Ipswich is 
exposed by the mixture of sewage with sea water,” Dr. 
Letheby’s opinion upon this was especially asked for when 
the samples were submitted for his analysis, but he only 
observes that the sewage “acts upon the calcareous salts of 
sea and river water, and causes a precipitation of carbonate 
of lime.” Whilst Dr. Voelcker in his report says, “ I am of 
opinion that common salt, which is an antiseptic substance, 
retards the decomposition of organic matters; I do not 
therefore share the opinion sometimes expressed that sewage 
discharged into sea water is peculiarly offensive.” 

I would point out that the banks or foreshore of the Orwell 
have no deposition of sewage matter ; it is only the bed of the 
river in the immediate vicinity of the sewers, or rather the 
bed of the embayed places where they discharge, which, when 
exposed at extreme low tides, gives out the offensive sul- 


That these engines will be able to phuretted hydrogen exhalations. 


You conclude the article by recommending sewage irriga- 





—— ——=— 
on to poor heath land at an elevation af 135 ft., and « dis. 
tance of 1} mile from the outfall, could prove, pecuniarily 
anything but, in the words of Dr. Voelcker, “a gigantic 
failure *” Is not the advice of Mr. Braff in 1857 “to ineur 
no expenditure with a view to irrigation beyond arranging 
the outfall works, so as to admit of such operations when 
time has proved their value,” as judicious now as you pro- 
nounce it to have been then ? 
Yours faithfully, 
E. R. Tveyes. 


THE SCREW PROPELLER, 
To rue Epitor or ExGtyexrina. 

Srz,—TI hope that you will give me space in your paper to 
inform the editor of The Engineer that there is not as ip in 
Her Majesty’s Navy or the merchant service fitted after tha 
late Sir F. P. Smith’s patent, which is an entire screw on g 
revolving axis through a stuffing box under the water line 
as shown in the diagram of his specification of 1836, and | 
am much surprised that the editor should apparently wish 
to mislead his young readers by confounding the entire screw 
of Sir F. P. Smith with the sections of the screw, as I had an 
occasion in 1869 to send hima pamphlet which is descriptive 
of the serew-propeller lawsuits, and the summing up of 
Lord Denman and a special jury, which fully established my 
father’s (the late Mr. J. Lowe) claims to the sections of the 
screw placed on a shaft below the water line, as described in 
his patent of 1838, and in general use since that date. Aj. 
though my late father’s ingenuity in the science of screw 
propellers has been a source of at wealth to this coun 
in the shipping interest, and although he passed thirty years 
of his life in making improvements upon his first patent, 
which are all in the service of the navy and the mercantile 
marine, he himself reaped no benefit whatever through a 
multiplicity of unfortunate circumstances. Permit me to in- 
form many who are now living, and who know the truth of 
my poor father’s labours and toils in connexion with the 
screw propeller, that some of the shipowners have volun- 
teered a subscription in order to erect a memorial to his 
memory. 





Hewrretra VANSITTART 
4, Maid-of-Honour-row, Richmond, Feb. 24, 1874 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrppiesproven, Wednesday. 
The Cleveland Iron Market. — Yesterday there was a 
larger attendance than usual on Change, but the amount of 
business transacted was very limited. Although makers’ 
stocks are now increased to about 100,000 tons, they con- 
tinue to a No. 3 at 80s. per ton. Merchants ask only 75s. 
and 76s. 6d. per ton for the same uality of iron, and con- 
sumers, believing that prices will be still further reduced, 
are delaying their orders. The makers declare that specu- 
lators are trying to bear the market, and efforts will be made 
to prevent them carrying out their designs. The fact, how- 
ever, remains that stocks are increasing, and it is very clear 
that, unless a better demand springs up, prices will certainly 
be reduced. 


The Finished Iron Trade.—There is more inquiry for rails 
owing to several home railways being in the market. It is 
hoped that Cleveland firms will obtain orders which will 
enable them to keep their works fully occupied for the 
next few months. The other branches of the finished iron 
trade are improving. 


The Wages Question Again.—On the Tyne the engineers 
are agitating for higher wages, and it is expected that the 
question will be arranged without any stoppage of work. 
On Friday next the joint Committee representing the South 
Staffordshire and the North of England iron trades, wil! hold 
its first meeting at the Midland Hotel, Derby, for the purpose 
of taking into consideration the arrangement of a sliding 
scale for regulating wages in the two districts. The maxi- 
mum and minimum wages for puddling are fixed at 12s. fd. 
and %s. 6d. per ton respectively, and wages are to fluc 
tuate between these points according to a rule to be de- 
cided upon by the Committee. The Committee representing 
the North of England are men of great experience in the 
trade. 


Messrs. Bolckow, Vaughan, and Co.—It is satisfactory 0 
be able to call attention to the fact that Messrs. Bolckow, 
Vaughan, and Co., the great ironmakers, Middlesbrough, 
whose works are carried on under the able management of 
Mr. Edward Williams, are again in a position to pay ® 
splendid dividend. For ot. years they have paid large 
dividends, and now they have paid for 1873 a dividend of 21 
per cent. Besides good management, they are the for- 
tunate owners of extensive ironstone mines, collieries, and 
blast furnaces. 

The Coal and Coke Trades.—In the coal and coke trades 
there is nothing calling for special mention. 

Engineering and Shipbuilding—These two branches of 
industry in the North ot England are in a satisfactory pos’ 
tion, and work sufficient to keep the yards and factories 
going for months is on hand. 








A Pactric Canie.—The United States steamer Tuscarors 
has again started to survey a route for a telegraph cable 
between Asia and the Pacific coast of the United States. 
Two or three routes have been suggested, one through Paget 
Sound and by way of the Aleutian Islands, and one from a2 
Diego, California, to the Sandwich Islands and thence 
China and Japan. If there are no unforeseen obstacles 
the way, the latter route will probably be accepted, Pies 
pally for the reason that repairs cannot be executed to ® 
cable on the northern route during the winter months. 
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handles the subject, of which the importance 
cannot be overrated, as if the writer were afraid of 
shocking the sensibilities of the various railway 
directors to whom the letter is addressed. 

It will be remembered that the replies sent by 
the railway directors, to the circular referred to, 
were singularly unanimous in the line of defence 
adopted, and in the spirit of injured innocence and 


| surprise which was breathed throughout them. 


‘Thus for example, quoting the report : 
The directors of the Great Western Company express 


| their regret that it should have been deemed necessary by 


} 


stis 12. 9s, 2d. per annum, this inclading two double | 


Her Majesty’s Government to address to them a letter 
which contains (to use their own language) “ charges as to 
the conduct and management of the company’s affairs of so 
grave and serious a character ;”’ while Mr. Moon, the 


| chairman of the London and North-Western Railway Com- 


pany regrets not only that the president should, by implica- 
tion, have made the gravest possible charge against those 


rs. Uf credit be taken, the charge is 2s. 6d. extra, the | who manage the railway com panies of this country—that of 
ns being payable in advance 
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RAILWAYS AND 


THE BOARD OF 


TRADE. 
) Tut lengthy report by the Board of Trade, upon 
“€ Various answers returned by nineteen different 


e 


‘Away companies, to Mr. Chichester Fortescue’s 


“ireular, will be read with little satisfaction by the 


public. The document deals with generalities, and 


| 


| 


| 
| 


neglecting the means which might be at their command for 


the publisher, Mr. CHARLES GILBERT, | securing the safety of the public, but also records his opinic 
Cheques crossed * Union Bank,” Charing .! 7 Saad a 
Orders to be made payable at King- 


that such an imputation is unjust towards the gentlemen who 
co-operate with him in the management of the great enterprise 


Office for Publication and Advertisements, No. 37, Bedford- | of which he is chairman, 


In the circular letter of the Board of Trade it was 
suggested to the railway directors, that the different 


| companies had not to the fullest extent maintained 


their works and staff to the standard demanded by 
the ever increasing traflic, and that they do not 
adopt the best available means for securing the 


| greatest possible safety to the passengers, for whom 


they are responsible. 

In their defence the railway directors urged 
generally, that the increase in the number of pas- 
sengers carried is not attended by a corresponding 
increase in the number of passengers killed, as com- 
pared with the practice of past years; but to com- 


| prehend the full weakness of such a defence it is 


by Mr. Harpine, at the New | 








only necessary to consider—as is gently hinted by 
the Board of ‘Trade—the vast omnibus railway 
traffic that has developed during the last eight or 
ten years, to understand at once that no means of 
arriving at the comparative safety of railway travel- 
ling is afforded by such data, As’ the report of the 
Board of Trade points out, unless a proportion be- 
tween the number of miles travelled by each pas- 
senger, and the number of passengers killed or 
injured be given, no true relation between travel- 
ling and accident can be arrived at, and railway 
casualties may continue to increase, while the 
violent death rate is apparently diminished. 

The second point of defence to be noticed, is that 
of dividing accidents into two classes, those which 
happen by misconduct or want of care, and those 
which occur from causes beyond control. As the 

3oard of Trade’s report justly, but far too delicately 

points out, railway companies shelter themselves 
comfortably behind this distinction, for seeing that 
the classification is made by the companies, and 
bearing in mind the audacious manner in which 
they defended themselves in their replies to Mr. 
Chichester Fortescue’s letter, it is evident that they 
are not likely to err in a direction unfavourable to 
themselves, but directly the reverse. 

Recent facts, however, have unfortunately upset 
this shelter, considering that during the last six 
months 120 passengers have been killed, and 984 
injured, of whom no fewer than 48 were killed, and 
$54 injured from causes which are admitted to have 
been “ beyond their own control ;” and again that 
on the Lancashire and Yorkshire Railway, the 
directors conceded that 16 out of 3] accidents might 
have been avoided if Captain Tyler’s suggestions 
had been carried out. As a matter of fact, how- 
ever, and as will be seen by referring to any of 
Captain Tyler's reports upon railway accidents, 
there are really very few such casualties which can- 
not be traced “directly to misconduct or want of 
caution.” 

We now come to the consideration of the other 
arguments advanced by the railway directors in 
their defence ; the first has reference to the money 
expended in improving the means of safety, and the 
second deals with the value of those different 
appliances. The special pleading upon both these 
points would be ridiculous, were it net of such 
serious importance to the public, whose confidence 
in the safety of railway travelling, so rudely shaken 
by the series of catastrophes during the six 
months, may well disappear altogether before the 
excuses made by those responsible for their safety. 

Following the report under consideration we 
find that some of the chairmen of the different 
companies, in ing with this matter of expendi- 
ture, have attempted to produce an utterly erroneous 
impression by neglecting to separate the outlay for 


works rendered necessary by increase of traffic 
from that incurred on behalf at the public safety. ‘ 

Nothing, for example, could be more disin- 
genuous, to use a very temperate expression, 
than the statement of the chairman of the North- 
Eastern, that during the last three years nearly two 
millions of money have been, or are being ex- 
pended on works, and rolling stock, and that 147 
miles of new sidings have been laid during that 
period. As far asit goes, this statement sounds well, 
and is doubtless direct, Looking at the other side, 
however, and leaving out of consideration the ex- 
travagant heterogeneous system of purchasingrolling 
stock on this railway, we find that, during the years 
1869 and 1872, the gross receipts of the North- 
Eastern Railway have increased 30 per cent., their 
net proceeds 24 per cent., and the increase in num- 
ber of passengers carried, 50 per cent., but their 
paid-up capital has only increased 1] per cent. 
Again the North-Eastern Railway Company had, at 
the end of 1872, 1337 miles of line open, and that 
of this length, 1163 miles were worked for pas- 
senger traflic. ‘+ Out of this length only 1314 miles 
of double, and 124 miles of single, line were 
worked on the absolute block system ; and 8} miles 
of double, and 18} miles of single, line on the per- 
missive block system ; while out of 2399 instances 
in which the Board of Trade would require points 
and signals to be interlocked, the company had only 
done 886 ; and in 1693 cases where safety-points 
are required for goods lines and sidings, they had 
only completed 984.” It is but the other day, that 
the engine-drivers upon this railway protested 
against its condition, alleging that they worked at 
constant peril to their lives, and to those of the 
passengers carried. 

The Great Western Railway Company coolly ad- 
vanced the fact that in 1872 they changed 500 miles 
of single line from broad to narrow gauge, and that 
a similar change is to be made on different parts of 
theirline. As far as safety is concerned this is ab- 
solutely of no moment to the public. But it is of 
importance that they should know that upon this 
Selmer system, out of ‘a total of 2460 cases, 
where the interlocking of points and signals is re- 
quired, the company had in 1873 only er ger 1022, 
leaving 1438 to be done ; while out of 1774 cases 
where safety points in the cases of goods lines and 
sidings are required, the company had only provided 
580. Nor, with respect to the block telegraph, does 
it appear certain that the company have done all 
that can be expected of them, when, out of a total of 
1402 miles worked for one traffic, they have 
adopted the absolute block system on 226 miles 
49 chains of double line, and 224 miles 67 chains of 
single line, and the permiesive system on 33.65 miles, 
a proportion which together only just exceeds one- 
third of the whole length; while their neighbour, 
the Bristol and Exeter Company, work the whole 
of their system, with the exception of two miles, on 
the absolute block system.” Did space permit other 
cases could be advanced, illustrating this same point, 
as well as numerous instances of the spasmodic and 
temporary activity evinced upon different lines, 
under the passing influence of some disastrous 
accident, which might have been prevented with 
proper management. 

‘assing on now to the consideration of the second 
point, above mentioned, we cannot do better than 
uote the words of the chairman of the London and 
orth-Western Railway. ‘It should be observed, 
with regard to all these mechanical appliances, 
whether brakes or interlocking, or any others 
which are believed to meet any particular danger, 
that they are liable to create a feeling of confi- 
dence in the men, who are, therefore, naturally 
induced to risk more than they would otherwise 
do.” This dangerous and senseless assertion has 
been carried even further than this, when it has 
been asserted by railway directors that the sugges 
tions of precaution recommended by the Board of 
Trade have been productive of the accidents they 
were adopted to prevent. 

It would simply be carrying out Mr. Moon's 
argument were he to say, “‘ We have decided to 
abandon the use of railway-carriage doors, because 
the knowledge of an ever-present soy —— 
will produce a corresponding amount of vigilance 
and Yeap on the of travellers; or if the 
man. of a coal mine refused to adopt safety cages, 
lest they should ce ‘a feeling of confidence 
in the men ;” ~ for the same ge nang yoga a 
ing a r ible might e op 
a ientontontt’ te apanated appliances to 





ce ces of danger. Indeed, it is even worse 
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than this, because two 
quired aids to safety, and those against which rail 


way management seems largely to oppose itself, are 
pe. we of locking apparatus nad outin 8 brakes 
The former is not only a relel to the nen In Charge, 
but it absolutely reduces the chance of accident by 
mechanically fixing the direction in which the train 
ia to g and taking it out of the power of the 
signalman to set the points wrongly 

The sa with continuous brakes. It ia beyond 
} t that sjority of the scandalous acci- 
dénts which have been so rife of late, might have 
been either av led entirely, or rendered far less 
dat rous by t use of an eflicient nti 
brake i} f y of confidence such a brak¢ 
creat nm the to be reckoned g ite ad 
vantages, and we are sure that every one, inciud- 
ing even railway directors, would prefer to trust 
the ‘ t hands of a driver who possessed 
the mean t atanta eously che King the 8] ed of 
a train, and bringing it to a stand, almost before 
the ordinary brakes could be put into operation In | 
the event of a collision being imminent, the engine- 
driver would not stop to enjoy his feeling of con- 
fiddenes he would instinctively apply the brake 
provided he could do instantaneously, and with- 
out an exertion of the presence f mind neces ary 
t perate t ordinary means for stopping the 
tra 

And t railway companies cal t urge that we 
have no efficient continuous brak Such a one is 
f nd the West yhouse apy at wi h, almost 

versally adopted in America, is making its way 

wily in tl ntry, and whicl t least until a 
better arrangement be devised, sa! 1 be « 
loyed upon our passenger trau 

With regard to the charge of unpunctuanty, the 
chairmen of the different companies reply, in sul 
stance, “It is unavoidable,” a reply which need 


arcely be discussed, and which is not likely to 
satisfy thon principally intere sted. 

rhe situation may be summed up in a few words 
Goods and passenger traffic during the past few 
years have increased upon our railways to a mar 


vellous degree, and the lines, which at first were of 


ample capacity, are now insufficient to meet the 
existing requirements, and the expenditure which 
ought to bear a certain ratio to the increase of busi- 
ness done, is withheld by the railway managementa, 
probably from motives of fatal, indeed criminal, 
economy. ‘The situation is an indefensible one, as 
is clearly 

boards of directors, and although the past few 
months have brought a more than ordinary number 

j 

such accidents will increase as the lines become 
more and more overworked. Meanwhile railway 
management declares its policy to be oppose d to 
encouraging a feeling of confidence in the men, and 
the question urgently requiring a satisfactory 
answer is, What, under existing circumstances, shall 
be done to give a feeling of confidence to the public? 


ATLANTIC TELEGRAPHY. 

AT the recent meeting of the Anglo-American 
Company it was announced that the directors had 
concluded a contract with the Telegraph Construc- 
tion and Maintenance Company, for the manufac- 
ture of some additional cable, and for the sub- 
mergence of a new cable across the Atlantic, It 
was also announced that the repairs to the 1865 
cable, unsuccessfully attempted last year, would be 
postponed until the following year, that is, until 
the summer of 1875 

It is difficult to understand why the company 
should go to the expense of submerging a new 
cable, at a cost of nearly Aa/f @ million sterling, in 
addition to the value of cable, &c., in stock, esti- 
mated at 300,000/., when it would seem so easy. at a 
trifling expense, to repair the cable which is already 
down. It is as if an individual should prefer build- 
ing an entirely new house at a tremendous cost, in 
order to avoid the « xpense of a few trifling repairs 
to the house he owns already. Are the company so 





plentifully supplied with money that they are | 


justified in incurring this large, and apparently un- 
necessary expenditure? We cannot pretend to 
fathom the depths of a director's mind, but we may 
be allowed to point out some facts and conclusions 
which the present course naturally presents to our 
view. 

To bring the subject well under consideration we 
ought to bear in mind what has been done with re- 
gard to these cables during the past year. The 
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shown by the letters from the various | 
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| Atlantic Companies placed at their disposal the | 


termined to lay a portion of this between Valentia 
land Newfoundland, and to lay two short coast 
cables, duplicating certain lines. This was done, 
and when the work was finished there was left a 
arge quantity of deep sea and other cable amount- 
ing to about 900 miles; this was proposed to be 
used in the repairs to the 1865 cable. The repairs 
were attempted, but were unsucee ssful, on account 
f the weather. It was a matter of surprise to very 
many that the repairs were attempted so late in th 
season, and much wonder was created when it was 
known that for nearly a month, in the finest 
weather, the Great Eastern was lying at Heart’s 
Content perfectly idl 

The result of the season was a fourth Atlantic 
cable, giving thus /Aree working cables, and leaving 
the company a surplus of 900 miles of cable, for 
future operations. It is this surplus cable, together 
with some amount of insulated core—126 miles— 
| they have in stock, that will form the nucleus of th 
fth Atlantic cable. The Construction ( ompany 


_| are contracting to manufacture the remainder of 


‘duplicate’ French Atlantic cable; it was de-| 
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of the most urgently-re- | amalgamation of the Anglo-American and French | many on American lines, are necessarily of a great 


variety of types, many alterations and improve. 
ments in their construction having been introduced 
during the fourteen years in which Mr. Pullman 
has been ¢ ngaged in their introduction, At the pre- 
sent time, however, almost all the cars built by Mr 
Pullman for service on American railways are 
mounted on two six-wheeled trucks or bogies, and 
they are generally of a heavy pattern, which has 
not unfreque ntly been objected to by English rail - 
way engineers on account of the great amount of 
dead weight it involves. To meet this objection the 
cars which Mr. Pullman has now brought to Eng- 
land have been specially designed, weight being 


| saved wherever it was possible without departing 


from the principles of construction, and each ca; 


| being mounted on a pair of trucks having four 
wheels each, instead of six. It thus happens that 


the cable of the several types required, alto-| 


gether about 1100 miles, and by the aid of the 


Great Eastern and other vessels, to submerge the | 





leable during the ensuing summer for the sum of 
$75,000/. ‘This will naturally be accomplished in 
lue course. 

But about the poor 1865 cable, what is to become 
f it? One would imagine that to fill up the small 
gap in it would not be very expensive, and with our 
present knowledge of submarine cable operations 
| it certainly could not be very difficult. It brings us 
it once to the consideration of this question : Is the 


ia8 brought this view of the case very strongly 
vefore the public. 

If the cable is still good, and comparatively 
sound, why postpone the repairs until next year, 
| when it must necessarily have further deteriorated ? 
This cable was manufactured in 1865, and an 
| attempt was made to submerge it that year, but 
failed after getting about half-way, In the follow- 
jing year, the 1866 cable was submerged, and after- 
wards the 1865 cable was recovered, and completed 
across the Atlantic. It broke down early in 1873, 
being at that time more than seven years old. If, 
| then, this cable is to be abandoned, which seems 
scarcely credible, are we to assume that seven years 


} 
i} 


the cars on the Midland Railway are, to some ex- 
tent, departures from what may be considered + 
be the present standard practice on the other sid 
of the Atlantic, and we are not certain that tl 
powers of steady running—excellent as they u 
doubtedly are —-may not have suffered some what in 
consequence; but, however this may be, it is cer- 
tain that the cars, as they stand, fairly repr 
both the merits and demerits of the Pullman 
system, and will enable the English travelling pub- 
lic to form their own opinions concerning it. 

We hope shortly to lay before our readers en- 
gravings of the Pullman cars now on the Midland 





| Railway, meanwhile we shall give the leading par- 


| 


ticulars of the pair with which a trial trip was mad 
to Bedford on Saturday last—a trip at which we 
were present. ‘The two cars are of similar dimen- 


| sions, but one is a saloon car, intended exclusively 
| . . - 
| for day use, whilst the other is a sleeping car, thi 


1865 cable abandoned ? The action of the company | 


| 
| 
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| 
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| 


| 





beds, however, being capable of being stowed away 
in the daytime, leaving an equivalent number of 
seats for the use of the passengers. Each car has 
a body 51 ft. 6 in. long by 8 ft. 10 in. wide outside, 
exclusive of mouldings, whilst the width inside is 
8 ft. 2 in., and the height inside at the centre 8 ft 
6$ in., the central part of the roof being raised above 
the remainder. Each car is, as we have said, carried 
upon two four-wheeled bogies, these bogies or 
trucks being placed 41 ft. apart from centre to 
centre, and each having four 3 ft. 6 in. wooden disc 
wheels of the Mansell pattern, in place of the chilled 
cast-iron wheels so largely used in the United States. 
The cars are both fitted with the Westinghouse air 
brake, acting on cast-iron brake blocks applied to 


'is the limit of life in an Atlantic cable of that/|allthe wheels, and we can testify from personal ex- 


present year. 


the directors are right in laying another cable dur- 


Should this be the real view of the case, then | 


j 
| 
| 


| 


type’ If that period be correct, then we may | perience to the smoothness of action of this brake, 


of accidents, it may be reasonably expected that | °*Pe¢t the failure of the 1866 cable during the | 


and to the absence of all vibration when it is ap- 
plied, an especially important matter in the case of 
sleeping carriages. ‘The weight of each car is esti- 
mated by Mr. Pullman as 19 tons empty, but the 


ing the present season, so that our communication} cars have not yet been actually on the weigh- 


It has been stated that the capacity of the three 


a fourth cable, at the expenditure of a large sum of 
| money, which must of necessity reduce the dividends 
of the company. 

The duration of an Atlantic cable is a matter of 
the greatest possible interest, when we consider 
its expensive character, and one upon which our in- 
| formation is scanty. Have we, in the natural course 
of events, arrived at this knowledge? It has been a 
| very prevalent opinion that the life of an Atlantic 

cable is not more than eight years, and the action 
of the directors of the Anglo-American Telegraph 
| Company would seem, on the face of it, strongly 
| to confirm that opinion. 





PULLMAN CARS IN ENGLAND. 

Everybopy has heard of the Pullman palace and 
| sleeping cars on American railways, and there are 
probably few regular travellers by rail who, if they 
have not visited the United States, have not at some 
time or other expressed a desire to test by personal 
experience the comforts which these cars afford. 
The fact, therefore, that Pullman cars have been 
placed upon the Midland Railway, and that they 
| will shortly be running regularly on some of the 
through trains, will be regarded with considerable 
| interest by a large section of the travelling public, 
and it is for this reason that we propose to give 
| here some particulars of these cars, and the accom- 
modation they afford. 

The cars, of which Mr. Pullman has placed so 





with America may still be perfectly maintained. | bridge. 


Next as to the accommodation which the cars 


existing working “ables is more than sufficient for | afford. Each car has the usual end platform, and 
the amount of American traffic, but if so, and the | each is fitted with the Miller self-acting central 
statement comes to us on reliable authority, why lay | coupling so largely used in the United States, there 


being no side buffers. Entering the saloon car from 
the end adjoining the sleeping car, we pass first 
through ashort passage having a lavatory and water- 
closet on either side, and thus gain access to the 
main saloon, a compartment which occupies about 
half the length of the car, and which contains 
eighteen chairs mounted on nickel-plated standards, 
and capable of being turned so as to face either 
towards the windows or towards the centre of the 
car. Beyond the main saloon are two private com- 
partments, access to which is gained by a side pas- 
sage, while beyond these again is the heater by 
which the car is warmed, this heater being placed 
in the corner of a kind of lobby from which a door 
opens to the other end platform. The warming of 
each car, we may mention here, is effected by bot- 
water pipes communicating with the heater just 
mentioned, and the result obtained appears to be all 
that can be desired. 

The arrangement of the sleeping car is somewhat 
different to that of the car above described. Enter- 
ing it from the end platform adjoining the saloon 
car we come first into akind of lobby, having on the 
right hand a ladies’ dressing-room, while on the le!t 
there leads off from it along the side of the car 4 
very narrow passage leading to the main compart- 
ment. Opening from this passage, about the middle 
of its length, is a transverse passage, from which 
access is obtained right and left respectively, to tw 
private compartments, each containing for night 
use one single and one double bed, or a couch and 
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air of seats for use in the daytime. The main 
compartment, which, as in the other car, occupies 
about half the length of the vehicle, contains on 
each side four pairs of seats facing each other, and 
having between them a small table. At night these 
tables are removed, the seats drawn out, s0 that 
each pair forms a bed, and another bed—which 
during the daytime is shut up against the roof—is 
drawn down to a suitable position above each of the 
lower beds, At the same time partitions can be 
fixed, extending from the backs of the seats up to 
the roof, so as to divide the beds of the upper rows 
from each other, and curtains are hung to shield 
the beds or berths thus arranged from the central 
passage. In this way sixteen beds are provided in 
the main compartment in addition to the six con- 
tained in the two private compartments, the car thus 
rding accommodation for twenty-two passengers 
in all. At the end of the main compartment 
furthest from that at which we are supposed to have 
ntered, a short central passage leads to the end 
platform, there being a lavatory and water-closet on 
either side of this passage. 


' 
all 


We have in the foregoing paragraphs merely 
sketched out the general arrangement of the cars, 
leaving all detailed description of the various con- 
trivances which they embody until we are able to 
publish engravings. We must, however, add a few 
words here respecting the general fittings of the 


and their decoration. In both cars the seats 
are Uj holstered with Utrecht velvet, the floors are 
well carpetted, the lining panels and mouldings are 
of walnut, relieved by gilt chamfers, and the metal- 
work—such as the handles of doors, guard rails to 
the hot-water pipes, &c.—is nickel plated, some 
of the fittings, however, being bronzed. 
no expense appears to have been spared on the 
fittings and decorations, but, to our eyes, the re- 

t obtained is not commensurate with the cost, 


cars 


there being too great a variety of colours to be 
pleasing. We should also have preferred seeing 


fewer sharp corners about the mouldings, and a 
rreater extent of the woodwork protected by up- 
Istery, but on this latter point we know that Mr. 
illman holds views directly opposed to our own, 
believing it desirable, on the score of cleanliness, 
reduce the trimming to a minimum. In these 
days of collisions, however, we must, notwithstand- 
ing the strength of this plea, own to a partiality for 
the protection which padded surfaces undoubtedly 
afford. These, however, are matters of detail which 
in no way affect the Pullman system as a whole. 
On Saturday last the run from St. Pancras to 
Bedford, a distance of 493 miles, was made in 574 
minutes, and, although the speed was necessarily at 
many parts of the journey considerably over the 
mean of about 50 miles per hour, the steadiness of 
the cars left little to be desired, the running of 
either ear, when carrying its full load, being par- 
ticularly smooth. During the trip the sleeping car 
was converted into an hotel car, and lunch was 
served there, the manner in which glasses of wine 
remained undisturbed affording good evidence of 
the steady running. 
We have, on former occasions, expressed our 
convictions that sleeping cars have only to be fairly 
troduced in this country to become decidedly 
popular. Of course we do not mean to say by this 
that the travelling public will take to them all at 
once, but that within a moderate period they will 
et with extensive patronage. We have, how- 
er, a8 we have stated in previous articles, con- 
siderable doubts as to whether the system of sleep- 
ing cars which has been so extensively adopted in 
¢ United States will meet with general approval 
here, and we are inclined to believe that cars such 
a those on the Midland, in which a large number 
of beds are contained in a single large compartment 
will meet with less favour from the general travel- 
ing public than arrangements giving greater pri- 
vacy. In stating this it is only just that we should 
a the same time point out that the Pullman cars 
are capable of being modified, as regards their in- 
ternal arrangements, so as to afford a number of 
private compartments conneeted by a communica- 
tion passage ; but if once they are so divided, it{ be- 
comes a question whether shorter four-wheeled or 
%xX-wheeled carriages would not more satisfactorily 
meet the traffic requirements of the English rail- 
way companies, ‘That such carriages can be built 
89 as to afford good accommodation has been 
already proved on the Continent, the carriages 
‘eaigned by Colonel W. D. Mann being especi- 
“Uy conspicuous for the convenience of their 
“trangements. It is, however, not our intention 


h 
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In fact, | 


to enter here into any discussion as to what is 
the best form of sleeping carriage for English 
railway service, but rather to describe what has 
already been done towards providing the desired 
accommodation on the Midland Railway. Speaking 
broadly, the success or non-success of sleeping car- 
riages here, will be influenced to no unimportant 
extent by jthe nature of the traffic arrangements 
under which they are run. When a journey lasts a 
whole night, the traffic arrangements are of less 
importance; but when a sleeping carriage is em- 
loyed for a shorter trip—say between London and 
.iverpool—it is important that the travellers should 
not be turned out of their berths at some unearthly 
hour inthe morning and compelled to finish their 
night's rest at an hotel. Either provision must be 
made for ‘ docking” the sleeping carriages on their 
arrival at either terminus at such early hours, thus 
allowing the passengers to occupy their berths 
until a reasonable time for breakfast, or the speed 
of the trains must be diminished so that a good 
night’s rest may be obtained on the journey, The 
latter plan has much to recommend it, and were it 
not for most of the main line night trains carrying 
mails, it might probably be adopted when the sleep- 
ing carriage traffic had been fairly developed, 

In conclusion we may state that whatever may 
be the reception which the Pullman cars may mect 
with here, and whether or not these cars may be 
{the English sleeping carriage of the future, the 
| thanks of the travelling public are undoubtedly due 
|to Mr. Pullman for his labours in improving rail- 
| way accommodation, and there can be no doubt that 
|the success which he has attained in the United 
| States has been thoroughly deserved. 


MARINE SAFETY VALVES. 

Two leading articles under the above heading 
have appeared in the columns of our contemporary 
in the last two weeks. They refer in a very per- 
sonal manner to some Board of Trade officials, who 
seem to think it not worth their while to reply. 
Perhaps we are only deceiving ourselves when we 
suppose that we also are particularly referred to b 
|our contemporary when he says: ‘‘ We are well 
|aware that for venturing to e these statements 
| we shall cause no small outcry against ourselves. 
| We shall be told that we know nothing about the 
| matter,” &c. As the writer’s second article began with 
| ‘* We hasten to correct an error,” it seems he soon 

realised how well founded his forebodings had been, 
| and that his knowledge of his subject was not what it 
}should have been. He has admitted this, in regard 
| to the personality of his articles, and as we are not 
| bound by the official regulations that forbid Govern- 
ment officers from mixing themselves up in alterca- 
tions with the press, we will very willingly complete 
the correction our contemporary has been expecting 
from us, 

In ENGINEERING for May 18, 1866, we described a 
set of experiments we had made upon safety valves 
to ascertain the relation between the pressure of 
steam and the load pressure for different amounts of 
lift. Our readers will remember that in one of our 
articles on safety valves, October 25, 1872, we 
stated that the Board of Trade officials had been 
making experiments in the same direction, and that 
some of the results had been communicated to us. 
They had arrived at the following simple ratio, that 
for the same valve the excess of pressure divided by 
|the whole pressure is a constant multiple of the 
| lift divided by the diameter of the valve. We gave 
|a diagram, showing how well this agreed with our 

own experiments, and we also applied it to verify 
the lifts given in Mr. Strype’s experiments at page 
346, November 15, 1872. We then said, “To com- 
| pare this with Mr. Strype’s experiments, let 
‘us observe that as the area of opening for the 
isame valve has always the same ratio to the lift, 
|we may substitute the ‘lift’ for the area of 
jopening in the above and read it, ‘the lift is a 
‘constant multiple of the ratio between the excess of 
| pressure and the whole pressure of the steam.’ We 
| applied this rule to our own experiments made on a 
138 in. valve, and found the multiplier to be 33, 
lor the same as the diameter of the valve in inches. 
That valve had a bearing surface only 15 per cent. 
of the area of the valve, Mr. Strype’s valve has a 
bearing amounting to 33 per cent. of the area of the 
valve, or more than double that of the valve we 
tried, and the multiple for lift seems to be three- 
quarters, or about one-quarter of the diameter of the 
valve expressed in inches.” We showed that this 
ratio agreed exactly with Mr. Strype’s experiment, 
and with our own, In the experiments which are 
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the exciting cause of The Engineer's articles the valve 
was 83 in. in diameter, with a bearing surface only 
one-sixteenth broad, or less than 3 per cent. of the 
area of the valve, In our experiment the multiple was 
equal to the diameter of the valve, but in this expe- 
riment the multiple would be ter than the 
diameter of the valve because the breadth of bearing 
face is proportionately so much less. Neglecting this, 
and assuming it to be just equal to the diameter of 
the valve we have the following ratio 
lift_ excess pressure 
Sf gross pressure of steam 
+". excess ure==lift x gross pressure of steam—8}. 
Now the lift of the valve was .2lin. and the gross 
pressure = 50 Ib. 
21x60 


+". excess pressure = 1 Ib. 

That is, according to our experiments described by 
us at page 321] of our first volume, the pressure per 
square inch under that valve to maintain it at .2] in. 
lift should be not more than J} lb. greater than the 
load pressure per square inch when the gross pres- 
sure is 50 lb. As the bearing surface is so much 
less than it was in our experiment, we would expect 
the difference in pressures to be even less than 14 Ib. 
We are referring to the action of a valve that is in 
proper order as a valve prepared for experiment 
would be. ‘To test this by the working of the valve 
of a shop boiler taken without preparation, and 
with the points probably to some extent rusted, 
would be no criterion to go by, The first experiment 
is described as follows by Mr. Hazelton R. Robson 
in a paper read before the Institution of Engineers 
and Shipbuilders in Scotland : 

First Experiment.—The first experiment was an attempt 
to assimilate the action of the Salter's spring balance to dead 
weight, to see how much accumulation of pressure would 
take placein the boiler. The spring was adjusted to 35 |b. 
on its index, all the fires were then stoked, and as the pres- 
sure began to accumulate in the boiler the easing gear was 
moved so as to keep the spring index constant at 35 lb. When 
the end of the lever to which the spring was attached had 
risen 1} in. bare, we found that the safety valve bad sufficient 
opening to allow all the steam generating in the boiler to 
blow off without accumulation of pressure in the boiler; the 
pressure gauge in the stokehole and the index upon the 
spring remained steady at 35 1b. The experiment was con- 
tinued for ten minutes with that result. The 1} in. bare that 
the spring was eased by the easing gear was equal to 7 lb. ; 
therefore, 354+-7=42 lb.=the pressure in the boiler with the 
safety valve loaded with dead-weight. 

The same experiment is reported as follows by 
Mr. McFarlane Gray to the Board of Trade, and the 
report is also giver in Mr. Robson's paper : 

First Experiment.—This was made to simulate the action 
of a dead-weight loaded valve. The spring load was ad- 
justed to 35 lb. per square inch, and as the experiment pro- 
ceeded, with fires in tull action, the easing gear was worked 
to follow up the lift of the lever to maintain the load on the 
lever end uniform at 35 lb. per square inch, as it would be 
with a dead-weight loading. When the lever end had risen 
1} in., the opening of valve was sufficient to relieve the 
boiler, the pressure remaining for ten minutes at 36 lb. by 
the steam gauge, and the index of the spring-balance being 
then also at 35 1b. In thie and the following experiments 
the pressure on the steam gauge always corresponded exactly 
with the load indicated upon the seale of the spring-balance. 
This unexpected agreement is due to the excellent form of 
the safety valve, its narrow bearing surface, vertical direction 
of the surface of the valve within the bearing, and probably, 
also, to small error there may be in the steam gauge, or in 
the spring index. To whatever circumstances it may be 
due, the fact shown is that the difference, if any, between the 
pressure due to the static force of the steam and that 
dus to the load by the epring was in every instance sub- 
stantially equal to the error difference, if any, between the 
steam gauge and the spring-balance. The division of the 
spring-balance scale is 10 lb., equal to 1j in. The lift 14 in., 
is equal to .21 in. lift of the valve; and taking that as nearly 
equal to the breadth of the opening, the bearing-faco being 
only yy in., we get 120 lb. of steam per hour as the rate of 
escape per square foot of firegrate surface. This would 
correspond to a ption of about 12 Ib. of coals per 
square foot of firegrate per hour. The experiment supports 
the conclusion that, for a higher rate of evaporation, a 
similar result would be obtained, viz., that the steam would 
escape without materially ert), the pressure beyond 
the pressure due to the load, if that load remains constant, 
as in the case of a dead-weight loaded valve. _ 

A second experiment was made allowing the valve 
and spring to work as they will do at sea, and 
the result was that with the spring index set at 
35 Ib. the valve opened at 35 Ib., and the steam gauge 
and the pressure increased to 424 lb, on the gauge 
before the boiler was relieved of its steam as fast 
as it was made. 

We come now to the difference between the two 
reports, and to inquire whether what The Engineer 
terms ‘Mr. McFarlane Gray's isolated opinion,” 
or Mr. Robson's report, is in agreement with the 
result of the experiments. Mr. Robson says “the 
accumulation in the second experiment was 7.57 Ib., 








|and in the first experiment 


e accumulation was 
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' ‘ port f | rhe t have tl he | have one of their certainly novel arrangements of 
e 4 2 8 I ‘ f i prece pipe economisers. ‘This we last week alluded t 
i f Mr. | n t é riors f t t the f}-shaped. ‘These pipes are intended to 
lof ipers - ‘ f ¢ t fort placed in ordinary flues, and to rest with their cor 
oe ( t t ‘ the | nexions upon the bottom, the whole height being 
Mis | R l tl ] t p, the | only some 3 ft.6in. Each pipe is connected wit! 
F M fel ( to t tl t y thet neighbour by socket pipes joining the alter- 
} \ Or 1 x y be fi t top of N ] ends. ‘The joints are turned and bored 1 
§ pe ' , , { f No. 2. a thence n|q le to fit tight, 1 etal to metal. A con te ¢ 
, , g f « lation through the whole length is kept u \ 
i . ’ cir tar f in Bell's economiser. The same pe spring 
| re t f t 1] “ s 1 to enter at t end furthest | like action supposed to exist and operate in Bells ‘ 
‘ dere f t fur ul passing « towards the | arrangement may possibly act to a somewhat simular r 9 
P er { ‘ f ttest part absort eat from the ¢« n.| extent in this combination, and if so, the wat 
¢ f It t i that t ‘ ation of wate way may be kept clear by the } wsage of the w: 
- ol ( 3 c] to prev the incrusta- | but as there is no other provision for the removal of t 
202 | f ply great measure, and that even | soot except an occasional blast of steam in amongst 
187 } | ke plac ny } e of the coi] | the pipes, there seems room f r doubt as to t x 
' { \ f he ¢ y 1 1 by 1} } off the muff| tent to which th apparatus will res lt in t! 
bY : " ure ¢ ; 1 1} : new pipe be re- | economy which its introduction is inte nded t é ffect 
‘pe . n a shor tl Ww! it first it Thorough circulationof water i all vessels wher 1 is 
Be | \ ly xed, viz., ng molt il round about | the same has to become highly heated, is a necessit 
:* ‘ l th rapers f moval of | if real success is to be attained. By thorough ci grooy 
hee t ' t \ f t a rmed at termed the | tion we mean that due and perfect freedom sha 3 
: t 1 thun | t thumb or| exist, by which the particles of water may be 1 
Pp if ray loosely nded from the| mitted to rise or be carried forward as t f co 
y lt ‘ ! | f I d made to clip | become heated, and that while so circulating that ring is 
7 pe tig y S eight at t | the y shall at the same time come into contact r €) 
Be . \ f | fal v t t I} ( with such other portions of the vessel as pwar 
eRe ; f f | r 1 by | 1 | may increase in some steady and regular degree is, 
i - v Mn ' | wl t voly y Ww ght-iron | temperature, there being, however, no sudden t ps 
+ ¥e f t ve ul shaft the centre of tl |, and being| variation. ‘The more nearly this can truly be bd fi 
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attained in any boiler, by so much will the life 
of the boiler or water heater be increased. No 
petter proof of this has been shown in actual prac- 





tice 


any kind has been provided for the effective heating 
of the feed water to boiling temperature before it 
has been permitted to find its way to the surface of 
the plates immediately over the fire, but in which, 
as formerly was the custom in some districts, the 
cold feed water is passed into the boiler by a pipe 
descending from the top down to within a few 
ches of the bottom, purposely to cool the plates. 
fhe uniform results in these cases have been leaky 
rivets, weeping seams, and variously developed 
fractures of the iron itself, often ending in a trans- 
verse rent and disastrous explosion. The various 
forms of tubulous boilers shown at the Peel Park 
Exhibition evidence the desire of each inventor 
exhibit structures composed of parts with small 
ters and consequent individual strength so 
das will in their several opinions provide for 
circulation of water. To imitate the arrange- 
nt of an economiser with its vertical pipes, with- 
adding a reservoir for both water and steam 
would certainly, notwithstanding the good 
perties of such an apparatus for water heating 
rposes, furnish but an imperfect steam boiler. So 
tind that nearly all the tube boilers are made of 
: a form as to offer a compromise, and be neither 
‘ombination of small externally fired horizontal 
rs full of water, nor vertical ones where the 
t would be most at the top, but they are midway 
etween the two, and thus while steering clear of 
evils in one class, they are equally unable to 
hemselves of the advantages of the other. 
Whatever may be the merits possessed by these 
iar constructions, arising from convenient in- 
terchangeability of parts, or from the inherent 
rength belonging to cylinders of small diameters, 
ithe large amount of heating surface that can 
placed in a limited cubical space, all seem to fall 
t of the ideal boiler we have endeavoured to 
gine and describe. There are, however, special 
s of boilers exhibited which are not strictly 
ous, and yet are sectional, and differ widely 
e simple horizontal flue boiler. We shall 
try to take notice of each one in its turn, and 








ng fairly described as many as possible, we | 


rust after a time to be able to gather some satis- 
tory records of results from actual working 
1 which to found some sound arguments, or 
shall suggest subjects for consideration and 

A SSIOTL 
Ihe Howard safety boiler shown at this exhibi- 
ippears to be the first one of a new series, and 
lies many changes from those which have 
erto been constructed. But it appears that even 
w it is an undecided question whether to rivet the 
wrought-iron inclined tubes to the cast-iron ends, or 
r the ends shall be cast upon the pipe ends. 
methods are shown. The structure exhibited 


_we think, than in steam boilers fired externally | 
nd from below, in which no suitable provision of | 


|the bottom within the lowest cast-iron box, and 
| nuts at the top outside the top box, enable the whole 
| of the eight joints to be tightened up. Much stress 
is laid on the advantages secured by this patented 
method of jointing, by means of which great facility 
_is given for the removal of any one inclined pipe. 
| The feed connecting pipe or box at the front end 
is of cast iron, rectangular in form, having a water 
passage 44 in. square. It is outside the brickwork, 
and therefore not affected by the fire. The steam 
connexion is formed by one 2 in. wrought-iron bent 
pipe leading from each “leaf,” and connected by 
screwed nipple and back nuts to the top cast-iron 
box and the steam receiver, Plates of cast iron laid 
loosely upon one or the other line of inclined pipes 
form the means by which the fire, which is plaza 
below, is led backwards and forwards amongst the 
tubes. 

The working water level shows an actual hori- 
zontal water surface from which steam can pass, 
equal to sbout two-fifths of the length of one pipe, 
multiplied by its diameter (9 in.), or, say, about 3 
square feet. This passes off by one Qin. pipe to 
the receiver, about 2.6 above, and represents the 
accommodation provided for the passage of steam 
for an 8-horse boiler. 

Whether it will satisfactorily accomplish its duty 
without carrying off a good deal of water, is a matter 
not easy to determine from seeing the boiler as 
shown. 








NOTES FROM THE NORTH, 
Griascow, Wednesday. 

Glasgow Pig-Iron Market.—There is again a further re- 
duction in prices of pig iron to announce. On Wednesday 
last the market rolls | at 92s. 9d., from which it gradually 
receded until 86s. 6d. cash was touched, rallying from this 
point to 88s. 6d., which was the closing price on Monday 
afternoon. Yesterday the tone was rather firmer, and a fair 
amount of business was done up to 90s., closing buyers 89s., 
sellers 89s, 3d. Business was done this forenoon at 88s. and 
78. Od. cash, to 86s. 8d. one month fixed, and the market 
closed firm, buyers 88s., sellers 88s. 6d. Inthe afternoon the 
prices ranged from 88s. 1}d. down to 87s. 6d., closing sellers at 


| the latter price, buyers 88s. 4id. Undernoted are quotations 


for makers’ iron, which are still very irregular : 
No.1. No. 2. 


s. d. «6. d. 
Gartsherrie, at Glasgow ooo ose 1000 930 
Coltness ae ous awe 1026 920 
Summerlee a cm née 976 900 
Carnbroe - be on 976 926 
Monkland - ese pie 920 #0 
Clyde ” oe ove 920 900 
Govan, at Broomielaw ove one 920 9090 
Langloan, at Port Dundas ... oes 1000 926 
Calder o eve ooo 1026 910 
Glengarnock, at Ardrossan .., ves 980 920 
Eglinton ms ove ese 930 910 
Dalmellington ,, mA abe 940 920 
Carron, at Grangemouth, selected... 102 6 - 
Shotts, at Leith oso os pad 1050 976 
Kinnell, at Bo'ness... : 976 926 


(The above al! deliverable alongside.) 
From the foregoing quotations, both for warrants and for 
makers’ iron, it will be seen that a decided reduction in the 
price of pig iron has setin. Still, however, orders are slow to 





us to have been hastily put together, and either is | 

y designed in one essential particular or else | 

y erected. The illustrations exhibited show | 

1 dome connexions to be at the highest} 

of the apparatus, but as a matter of fact | 
team receiver is placed at the fire end, which is | 
wer end of the inclined pipes, and a pocket 

s furnished for the safe imprisonment of a cer- 

n portion of steam, an arrangement surely not 
nded. The inclined tubes are 9 in. in dia- | 

r and 10 ft. long, and five of them placed | 

e above another at 14 in. pitch, centres coupled 
each end by vertical pipes, form one leaf 

r section, stated to be about eight horse power 
nal. The constructed .boiler shows the ends | 

9 in. wrought-iron tubes to be rivetted | 
to a portion of the cast-iron box forming its | 
nd, and which has a short cylindrical branch | 
assing a little way into the wrought pipe. Each 
nd box, both at front and back, has a door bolted 
The vertical connexion between each cast-iron 

lis formed by short pieces of wrought-iron tube 

- in diameter, the ends of which are let into} 
srooves provided for them in the said cast-iron 
ces. At the bottom of the groove, which is such 

4 just to admit the tube freely, there is a thin ring 
f copper nearly half a circle in section; in this 
ring is laid an india-rubber ring, and upon the india- 
rubber another copper ring, turned the round side 
ipwards. The tube end is brought down upon 
's, and the joint formed by a long flat bar-iron 
oit passing down through all these five end boxes, 
ud four intermediate pieces of tube, Cotters at 


| 








experience on the subjects under notice. Mr. Broadfoot re- 
ceived a cordial vote of thanks for his paper at the close of 
the meeting. 


ry apr y Gas Contracts.—Mesars. R. Laidlaw 
and Son, of this city, have lately concluded a contract with 
the Chartered Cas gg og of Lenten to supply four large 
telescopic gasholders. Two of them are for new works 
at Beckton, each having a capacity of 1,600,000 eubie feet ; 
and the other two are intended for the works at Bow 
Common, their capacity being 1,500,000 eubie feet. The 
money value of the contract is about 100,0002, Messrs. 
Laidlaw and Son have likewise just received an order from 
the Corporation Gas Committee of Salford to supply to the 
as works of that town one of Thomson’s patent gas ex- 
usters, one capable of passing 250,000 cubic feet of gas per 
hour, whieh is the largest size yet made. It is to be driven 
by a pair of 12-in. cylinder engines of 25 horse power, and all 
fitted on one large sole plate. 

Edinburgh and Leith Engineers’ Society —A meeting of 
this society was held last week, Mr. Alexander Leslie, C.E.. 
vice-president, in the chair. Previous to resuming the ad- 
— diseussion on Mr. Buchanan's paper, submitted at 
ast meeting, on the comparison of cost of 4 ft. &} in. with 
3 ft. gauge, that gentleman read a short addition to the paper, 
——s some important points, formerly omitted. Ke- 
are be ¢ locomotive suitable for the narrow gauge, Mr. 

uchanan recommended the Fairlie engine. 


Royal Scottish Society of Aris.—The eighth moeting of 
this society for the present session was held on Monday /ast, 
the president, Mr. T. C. Archer, occupying the chair. The 
first paper read was one by Mr. John Sang, C.E., Kirkealdy, 
containing a description of an instrument for measuring the 
quantity of water discharged into reservoirs. In ordmary 
circumstances, it was stated, on account of theripples and waves 
on the surface, a considerable time was required to be ex- 
pended in order to ascertain the rise of the water with 
tolerable precision, but by means of the instrument described 
the water could be measured in a few minutes. The paper 
was submitted to a committee to be reported upon. r. 
Karl Friébel then read a paper on “ Technical Education.” 
The paper pointed out particularly the attention which 
ought to be paid to ornamental design—a branch of study 
which Mr. Frébel stated was better understood on the Con- 
| tinent than in this country. There were two other papers 
on the programme, one of them having reference to ra:lway 
| Aceide nts, but the reading of them was postponed. 


Institution of Engineers and Shipbuilders in Scotland.— 
The ordinary monthly meeting of this institution was held 
last night, Mr. H. KR. Robson, one of the vice-presidents in the 
chair. The discussion was taken on Mr. Brown’s paper, read 
at the previous meeting, on “ Dredging and Dredge Plant.” 
Several gentlemen took part in the discussion, and it was 
brought out prominently that by the use of the new kind of 
dredge plant an economy amounting to nearly 16,0001. might 
be effected per annum. Mr. William Clapperton afterwards 
read a paper on “ Coke Ovens,” in the course of which he de- 
scribed and compared the ordinary beehive ovens, the Appolt, 
and the Coppée. He stated that by the use of the beehive 
coking oven the coke-makers in this country were incurring a 
loss of 25 per cent. of the coal used. The make of coke y 
the beehive rarely amounted to 60 per cent. of the coal used, 
whereas by the Coppée oven it was frequently upwards of 
70 per cent. 





FOREIGN AND COLONIAL NOTES. 
American Narrow Gauge Railways.—It is computed that 
1445 miles of 3 ft. gauge railways have now been built in 
Canada and the United States. Some 1290 miles more were 
also under construction last month. 
Steam Colliers for the Philadelphia and Reading.—A 








ship-yard for the construction of steam colliers and the 


come out, even yet. Last week's shipments of pig iron | renair of existing vessels of that class is being organised 


amounted to 9256 tons, as against 12,312 tons in the corres- iby the Philadelphia and Reading Railroad Company at 


ponding week of last year. | 


*, 


Association of Engineering and Shipbuilding Draughtamen. 
—At a meeting of this Association held last Thursday even- 
ing, a paper was read by Mr. J. L. Pirieon “Curves.” After 
explaining some of the most generally employed curves, Mr. 
Pirie illustrated several very simple ways of constructing 
them so as to be correct and yet easy, giving examples of their 
usual application in machinery and vessels. The paper was 
illustrated by diagrams taken from engines, anemometers, and 
other mechanical instruments. In the course of his remarks, 
Mr. Pirie said that he wondered curves were not more em- 
ployed by draughtsmen and others, who could fix certain 
ratios with regard to the strains, &c.,in machinery. He had 
a system of curves with which at a glance he could tell 
whether an engine was doing its work properly, and he had 
no doubt that such asystem might be constructed to show 
the varying strains in a machine which would enable the con- 
structor to lay aside tables, and so save an immense amount 
of calculations, which would, of course, save time, After an 
interesting discussion, the meeting closed with a vote of 
thanks to Mr. Pirie and the chairman, Mr. Peat. 


Fairfield Association.—The fifth monthly meeting of this 
Association was held last week, Mr. E. W. Findlay, president, 
in the chair. Mr. James Broadfoot read an interesting paper 
on “Pumps.” He opened by giving the poe principles 
on which pumping machinery ought to designed, and 
went on to describe the theoretical principles of the suction, 
force, lift, foree and lift, and double-acting force pumps, 
giving a lucid description of the manner in which these 
pumps worked, and closed a very interesting lecture by giving 
a full description of the original of the Downton pump, its 
later improved form, and his own improvements on it, which 
the author has patented. He illustrated his remarks very 


Port Richmond. The measure is expected to seeure sensible 
economies. All the machinery required can be made at the 
company’s workshops at Reading. 

Baltimore and Ohio Railroad.—The Baltimore and Obio 
Railroad Company appears to be proceeding vigorously with 
its Chicago extension. The first section from Centreton, on 
the Lake Erie division, to Deshler, on the Cincinnati, Hamil- 
ton, and Dayton Railroad, 63 miles in length, has been 
formally opened; and the remainder ot the line to Chicago, 
a distance of 206 miles, is expected to be ready for traffic next 
fall. The new route will be very direct, almost an air-line. 
The cost of construction and equipment will not exceed 
80,000 dols. per mile. 

Bombay Street Tramway.—The laying of the Bombay 
street tramway has been commenced. It is ‘expected that 
in a few weeks the cars will be running on the first section of 
the line from Colaba to the Crawford market. 

The United States Navy.—A large number of workmen 
have been discharged from the Brooklyn Navy Yard. The 
repairs to the Florida and Minnesota wiil be discontinued. 

Lead in the United States.—The lead markets of the 
United States last year consumed 17,780 tons. This supply 
was drawn from various sources. There were 3800 tons im- 
ported ; 6100 tons were supplied from refining works in and 
about New York; 2000 tons from California; 2150 tons from 
the Mississippi Valley, and 2400 tons were old Government 
lead remelted. On the Ist of January 4100 tons were in 
stock for this year’s consumption. 

Lakes Erie and Huron.—Commissioners appointed under 
the authority of the United States Congress to consider the 
uestion of bridging the channel] between Lakes Huron and 
rie report that a tunnel at Detroit would be the only unob- 
ctionable method of iding a crossing for the railroads. 





fully by the aid of a series of diagrams and working mode 
Additional interest was given to the lengthy discussion which 
followed by Mr. A. Barr, hydraulic engineer, who, at the re- 





quest of the chairman, gave the meeting the benefit of bi 


‘The onk bridge which, in the opinion of the commissioners, 
chould be pammistod would be one of two spans, cach of 
400 ft. 
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RAILWAY ROLLING STOCK AT THE 
VIENNA EXHIBITION.—No. X. 
CowTINvnnc our account of the exhibits of the Mas- 
chinen und Waggonban Fabriks Actien Gesellschaft 
(formerly H. D. Schmidt), of Simmering, near 
Vienna, we have next to describe the saloon car- 
riage for the administration of the Hungarian State 
Railways, which forms the subject of Figs. 1 to 4 
of one of the two-page engravings which we pub- 
lish this week, and of which a plan is shown by 
Fig. 9 on the present page. Referring to the illus- 
trations, it wilt be seen that the under frame, which 
is constructed according to the standard of the 
Hungarian State Railways, is of the composite type, 
the soles being of iron, and the rest of timber. 
The wheel base ia 12 ft.. and the wheels are all fitted 
with brake blocks on all sides, these blocks being 
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held between double hat gers, and Ix ing set for- 
ward towards the wheels, as wear takes place by 
means of screws acting on plates at their backs, as 
shown. ‘The brake blocks, we may add, appear to 
he placed too high on the wheels, and we should 
inticipate that considerable vibration must take 
place when the brake is applied. The carriage has 

itside buffers, and a continuous drawbar, the draw 
springs being volutes. 

The body, which has a very slight “ fall under” 
at the sides, projects conside rably beyond the soles, 
and is supported by wrought-iron brackets, as 
shown in the transverse section, Fig. 3, these 
brackets having india-rubber pads on their tops. 
Desides he ng supports d by these brackets, the body 
rests on the wooden underframe also, ‘The body 
is 24ft. 102in. long, by 9 ft. wide outside, and 7 ft. 
7} in. high, and it is, as will be seen from the en- 
gravings, divided into an open-sided gall ry, a saloon, 
a lavatory and a water-closet, and a smaller gallery, 
or end platform, from which the brake can be 
worked. 

The chief gallery or covered platform is § ft. 
63 in. long, and is protected by dwarf sides, as 
shown, the access to it being given by side doors 








ry inwards, Folding doors at the end also 
afford the means of communication with the next 
carriage, the space between the vehicles being 
spanned by a flap in the usual way, and the fold- 
ing doors when opened outwards forming the side 
hand-rails. The roof over the gallery is carried by 
four columns of neat design, and curtains are pro- 
vided to afford shelter from the sun and wind. 
Around the sides and end of the gallery are arranged 
seata of thin sheet iron pierced so as to imitate cane- 
work, while at the end a folding table is provided. 
The roof of the gallery is lined with American 
maple with a border of rosewood. 

From the gallery access is obtained by a central 
door to the saloon compartment, which is 13 ft. in 
length, and which has seats disposed as shown in 
the plan, Fig. 9. As will be seen from the transverse 
section Fig. 3, and longitudinal section Fig. 4, the 


the galleries folding footsteps are provided, as 
shown. 
The carriage is warmed by Thamm and Roth. 
mijller’s apparatus, already described by us, and it 
is lighted by four roof lamps, arranged as showy 
In the centre of the roof of the saloon a ventilator 
is also provided, as shown. Altogether the whole 
of the details of this carriage are well worked out 
and are, as we have said, in excellent taste, while 
the workmanship throughout is of a kind reflecting 
very great credit on the workers. 2 
The only vehicle shown by the firm of whose 
exhibits we are now speaking yet remaining to be 
noticed, is the sleeping carriage represented by Figs, 
5 to 8 of ourtwo-page engraving, and of which a 
plan is given on Fig. 10 on the present page 
This carriage affords sleeping accommodation for 
twelve persons, and its principal dimensions are as 


























Fie. 10, 


back cushions of these seats are formed by mat- 
tresses folded up, and these mattresses when un- 
folded and laid down convert the seats into very 
comfortable beds. Beneath the seats are com- 
modious drawers, in which bed-linen, &c., can be 
stowed. ‘The roof of the saloon is lined in a similar 
way to that of the open gallery, while the lining of 
the sides consists of mahogany inlaid with maple 
and rosewood. ‘The seats are upholstered with silk 
rep of a warm drab tint, while the curtains are of 
gros de Naples of a similar colour, the whole trim- 
ming and ornamentation being done with excellent 
taste, 

A door gives access from the saloon to a small 
lobby, from which two other doors open, one to the 
lavatory and the other to the smaller end platform. 
The lavatory is furnished with a washstand and 
the usual fittings, while from beneath the wash- 
stand a water-closet draws out. Water is supplied 
from a tank, which can be filled from the roof. ‘The 
small end platform, to which we have already re- 
ferred, is protected by dwarf sides, and is provided 
with side etes opening inwards and with folding 


doors at the end for giving access to the next | 
carriage. In connexion with the side doors of both | 








follows: Length of body, outside, 25 ft. 11 i 
width of body, outside, 8 ft. 63 in.; height, § ft. 
82in.; wheel base, 13 ft. 52 in.; weight 115 tons. 
The under frame is of composite construction and, 
with the running gear, is of the standard type o! 
the Kaiserin Elisabeth-bahn. The body is carr l 
on india-rubber cushion springs, and is, as will be 
seen from the plan Fig. 10, divided into three 
compartments besides the lobby, lavatory, and 
water-closet, Access is gained to the lobby by 
side doors, and from the lobby to the several com- 
partments, as shown, the single compartment 
one end of the carriage being reserved for | idies, 
while the two other compartments are for gentie- 
men, ; 
As will be seen from the various views cach 
compartment contains on each side two seats W ith a 
table between them, this table being movabl and 
the seats being capable of being drawn out so as to 
meet and form a bed, as shown at the right-hand 
end of the longitudinal section Fig. 8. The upper 
parts of the backs of the seats can also be tak n 
out and used as pillows. Above each pair of seats 
just mentioned is a second bed, which, when out of 
use, occupies the position shown on the left-band 
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THE 500-TON ANVIL-BLOCK AT PERM. 


























side of the transverse section Fig. 7, its underframe 
then forming part of the ceiling. When required | 
for use each of these upper beds is drawn down | 
into the position shown on the right-hand side of | 
the figure just referred to, it being then 4 ft. 8 in. 
above the floor, or sufficiently high to clear the 
heads of pe ople sitting on the seats beneath it, and 
being supported on suitable fixed ledges. Each 
upper bed is provided at each end of its frame with | 
& couple of small brass pulleys, over which, and over | 
pulleys fixed to the partitions, as shown in Fig. 7, | 
there passes a suspending cord formed of covered | 
copper wire, this cord being capable of sustaining | 
a load of 6 ewt. The pulley fixed next the side of 
the carriage is, it will be seen, larger than the others, | 
and it is double, the two ends of the cord passing | 
over it, and being attached to a counterbalance | 
Weight running in a suitable casing in the side of | 





the carriage. This weight is such that the bed is 
verfectly balanced in each position, and it can thus 
S raised or lowered with great ease, while when 
closed up it is secured by a lock andkey. There is 
space above each of the upper beds, when raised, to 
allow of stowing away of the mattress, &c., of the 
lower bed. Curtains are provided for shutting off 
the beds from the central passage, and there are 
also small ladders or portable steps for giving con- 
venient access to the upper beds. The lining of the 
carriage is of mahogany inlaid with rosewood and 
maple, while the floor is of very well executed 
parquetry work, The colour of the trimming isa 
warm drab, the seats being covered with silk 
rep, and the curtains being of gros de Naples. 

The roof of the carriage is, as will be seen from 
the transverse sections, raised in the centre, and in 
this raised portion are hung four lamps provided 


with ventilating arrangements. The carriage is 
warmed by Thamm and Rothmiiller’s apparatus, grat- 
ings in the floor admitting the heated air to the body 
of the vehicle. The fittings of the carriage we have 
been describing are in very good taste, and the 
workmanship is excellent throughout. The carriage, 
we may add, was constructed on the plans of Mr. 
Georges Nagelmackers, of Liége, and was built to 
the order of the Compagnie Internationale des 
Wagons-Lits, 

The next vehicle of which we have to speak is a 
composite carriage constructed by Messrs. Reifert 
and Co,, of Bockenheim, and exhibited in the special 

avilion or model station of the North-Western 
Railway of Austria. ‘The principal dimensions of 
this carriage are as follows: 


ft. in. 
Length of body outside 22 10} 
Breadth o oF ane gus ws 8 6 
Height » inside ... ooo pare 6 & 
Wheel base ove ove om oo 12 & 
Length of springs between centres... 6 3 


Weight, empty ... 8 tons 14 ewt. 

The carriage is divided into four compartments, 
of which two are coupés, and it seats altogether 
21 passengers, namely, nine first and twelve second. 
class. Commencing at one end there is first a first- 
class coupé 5ft. long inside and accommodating 
three passengers, then a first-class compartment 
7 ft. 31in. long inside and containing six seats, then 
a second-class compartment 5 ft. 104 in. long inside 
and seating eight persons, and lastly a second-class 
coupé, 3ft. 10g in. long inside with a single seat 
for four passengers. In this last coupé, by the way, 
there are no end windows, the seat being placed 
along the end of the carriage, an arrangement which 
has an uncomfortable effect. In the first-class com- 
partments the seats draw out so as to meet and 
form beds, those in the first-class coupé meeting 
flaps which fold down from the end. ‘The arrange- 
ment is simple and convenient, ‘The first-class 
compartments are trimmed with scarlet and the 
second class with drab plush velvet, and the seats 
in both classes are tolerably comfortable. The 
great depth of the cushions, however, leaves no 
space below the seats for the stowage of small 
luggage, and the nets above the seats would have 
been better if made more capacious. ‘The frame of 
the vehicle of which we have just been speaking is 
of the composite type, and the panels of the body 
are, a3 in all the other carriages exhibited, of iron. 

The North-Western Railway Company of Austria 
also showed in their pavilion two wagons, the one 
being a covered wagon by the Actien Gesellschaft 
fur fabrikation von Eisenbahn Material, zu Gérlitz, 
and the other a high-sided wagon constructed by 
Messrs, Klett and Co., of Nuremburg. The former 
wagon weighed 6 tons | cwt., and was intended for 
a load of 10 tons, while the latter weighed 4 tons 
15 ewt., and was rated to carry 1] tons 5 cwt. 
Both wagons were fitted with hollow cast-iron 
disc wheels made by Messrs. Ganz and Co., of 
Ofen; but in their general construction there was 
nothing calling for special notice. 








CASTING THE 500-TON ANVIL-BLOCK AT 
PERM.* 

Tue gun factory at Perm, a town situated on the banks of 
the River Kama, in the north-eastern part of Russia, belongs 
to the Russian Gevernment, and was erected by Mr. 
Woronzow, imperial mining engineer, for the purpose of 
manufacturing cast-steel guns of large calibre. Up to the 
present the steel blocks used for these guns have been forged 
under a 15-ton bammer, but the ever-increasing requirements 
proved the insufficiency of this tool, and Mr. Woronzow 
decided to crect a large double-acting 50-ton hammer caleu- 
lated when using top steam to be equal in effect to a single- 
acting 100-ton hammer. The drawings of this hammer, as 
well as a model of the anvil-block, were exhibited at the 
Vienna Exhibition. The anvil-block was to be a solid mass 
of iron 500 tons in weight. 

The works began in the summer of 1869, when the founda- 
tion for the anvil-block was commenced. First it was 
necessary to ascertain the geological formation of the ground 
upon which the hammer and the anvil-block were to be 
erected. Borings were consequently made, and these 
showed the following stratification of the ground: A, red and 
blue clay, 23 ft. thick; B, coarse sand, and boulders, 6 ft. 
thick ; C, very wet and fine-grained sand, 7 ft. thick; D, 
fine and strong sandstone, but very much cleft in all direc- 
tions; E, dense and compact grey slate (called Wapp) with 
imbedded portions of gypsum. This slate was bored to a 
thickness of 63 ft. without being traversed. As this slate 
showed a resistance of 680 Ib. per square inch it was con- 
sidered a good basis for the foundation, The excavation 
was performed in a way often adopted in sinking bridge 
piers, with a water-tight caisson and compressed air, on 











* From the German edition of Evaingeuisa. 
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account of the two strata Bb and C, which contained « 
quantity of water. The air was compressed to 16 Ib per 
square inch in th simnson. After having reached the slate 
and entered it to a depth of 7 ft., the surface was levelled 
and covered with two cross layers of 12.in. larch beams m 
(ace Fig. 1, on the preceding page), which were strongly 
painted with tar and covered with a layer of felt. Upon 
this came three courses of strong sandstone masonry nn laid 
in cement. Each of the stones used in this construction had 
@ weight of from 16 to 19 tons, This change of wood and 
masonry was r¢peated twice more, and the whole ultimately 
covered by a double course of larch beams, upon which 
the anvil-block was to be placed. 

This foundation, shown by Figs. 1 and 2 on the preceding 
page, having been completed by the month of October, 1871, 
the pile driving for the foundations of the main hammer 
buildings began and was continued during the whole winter. 
The central part of these buildings for containing the 
hammer is a tower-like construction, and consists of an iron 
roof supported by four wrought-iron pillars of 4 in. boiler 
plates. The surrounding buildings for the boilers, welding, 
and reheating furnaces are of a similar construc 

In October, 1872, the central tower was completed, and 





the preparations for casting the anvil-block were begun. 

The latter baa the form of a prism with a base 1/4 ft. square 
I ; I 

and 5 ft. high, joining a pyramid 9 ft. high, and with a 


top 9 ft. 8 in. square. The cubical contents of the whok 
block is therefore 2700 cubic feet. To compress the iron « 
the top « f the anvil-block, it was decided to cast t block 


upside dow: 


it was necessary therefore to furnish it with 
h it could be turned to 
position after having cooled. These trur ag, at 


; 


two trunnions 4 g, upon wh er 





time, served as inlets for the molten iron during t 

Ibe block was cast on the top of ite d itive foundati« 
and after the casting pit had been well dried and warmed 
the moulding itself began. First of all a strong ir 


i 

work «+ was erected in the pit around the sides of the block, | 
; 
l 


this consisting of vertical cast-iron beams covers 
cast-iron plates, the whole firmly held together by stro: 


tie-rods, The hollow space in this structure was filled with 
moulding sand. This completed, four layers of common 
bricks o were placed on the bottom of the mould, namely, 
on the top of the foundation, all these being laid in loam and 


well dried. In the second layer of these bricks several flues 


were provided for the escape of steam and gases. Upon the 





common bricks four courses of firebricks p p were placed in 
such a manner that in the first course the bricks were laid 
flat, and in the three others they formed an inverted arch 


A mixture of fireclay and quartz served as mortar and fill- 
ing material. Upon this followed three layers of firebricks 
set on end, after which the sides of the mould were built u; 
with large firebricks (two and a half times as long as the 
common bricks), and the space between this brick wal! and 
the iron framing was firmly rammed with moulder's sand. 
Cast-iron pipes were fixed in this sand for the escape of the 
gases. In the same manner were moulded the pinions and 
the channels for the liquid iron. 

Simultaneously with the preparation of the mould, the 
following works were carried out : 

a. The Erection of the Cupolas for Melting the Pig 
Iron.—14 Mackenzie cupolas A’ A‘ A’ were erected around 
the mould. These cupolas had given such highly satis- 
factory results on a previous occasion at Perm, that 
they were considered the best adapted for the present 
work. The cupolas were constructed upon a brick founda- 
tion with an elliptical cast-iron bedplate 24 in. thick. Each 
plate had a projecting rim which kept the cupola proper in 
place. The latter was made of boiler plates lined with fire- 
bricks 4} in. thick. The space between this brick lining and 
boiler plate shell was rammed with quartz sand, which also 
served for the bottom lining of the cupola. 

4. The Provisions made fi r Sy plying the Necessary 
Blast to the Cupolas.—According to the experiments made 
at Perm in working Mackenzie cupolas with anthracite, 
it was found that for the proper melting process not less 
than 4000 cubic feet of air per minute ought to be supplied 
to each of the cupolas. To provide for so large a quantity 
of blast for the 14 cupolas, three blowing engines were 
adapted to this purpose, namely ; 

1. A horizontal blowing engine, with four blowing cy- 
linders, worked by a 120 horse-power two-cylinder engine. 
The diameter of blowing cylinders was 64 ft., and stroke 7 ft., 
the engine makiog from 22 to 24 revolutions per minute. 

2. A vertical blowing engine of 60 horse power, having 
two blowing cylinders of 6 ft. diameter, and 7 ft. stroke, 
making 21 revolutions per minute. 

3. A newly constructed blowing engine with two cy- 
linders, the pistons of these cylinders, as well as of the 
steam cylinders, being fixed to common piston rods. The 
lowing cylinders of this engine have a diameter of 8 ft., a 

troke of 7} ft. and make from 14 to 17 double strokes 
per minute. The blast from the last named engine entered 
a cylindrical regulator of boiler plates, 7 ft. in diameter, 
and 28 ft. long, and left it through a 23 in. pipe, BC’. 
The blast of the two first named blowing engines was carried 
through pipes of the same diameter. These three pipes 
united to one which carried the blast to the different cupolas 
at a distance of 640 yards. 141,1201b. of anthracite, 
114,240 Ib. of coke, in all, 255,360 lb. of fuel, and 
1,786,400 Ib. of pig iron, obtained mainly from the well- 
known Blagodat ores, were weighed and prepared for the 
working of the cupolas. On the 26th of January, 1873, at 
3.15 a.m., the cupolas were lighted ; at 3.45 a.m. the blast 
was turned on with one engine working ; 10 minutes later the 











54,880 1b. anthracite ) 
| 





second, and after the lapse of another 10 minutes, the third 
blowing engine was set to work, when the blast pressure was 
| increased to its full force ; at 4.5 a.m. the iron began to melt, 
and the tap holes, which before that time had been kept 
| open, were plugged with clay. Three minutes later the first 
| tapping of iron took place, and the metal entered the mould. 
In this working order the cupolas were kept during 2 hours; 
at 6 am. they were cleaned for the first time, which opera- 
tion was completed at 7.40 a.m., after which some repairs 
became necessary, which, however, were successfully com- 
pleted in time to begin with the melting at 10.20 a.m.; at 
3 p.m. the cupolas were stopped the second time for the sake of 
cleaning, when the iron in the mould had reached a height 
of 10 ft. from the bottom, which corresponded to a quan- 
tity of 880,000 Ib. of iron; at 7.25 p.m. the cupolas again 
were filled with materials, and at 19.35 p.m. the blast was 
turned on; at 11.15 p.m. the iron was tapped, and continued 
sunning into the mould till 4.3 a.m., when another cleansing 
and repairing of the cupolas became necessary. It was 
found at that time that only 24,000 Ib. of iron were wanting 
to fill up the whole mould, and it was decided therefore to 
work only ten cupolas for this last portion of the melting, 
These cupolas were set to work the 27th of January, at 
5.26 a.m.—the first tap took place at 7 a.m., and at 7.21 a.m. 
the whole operation was over. 
The following shows the results of the melting operation: 


> 





First Melting. 

| Filling 1st consisted of 1,520 lb. anthracite and 7,690 Ib. iron. 
», 2nd, 3rd, and 

| 4th . 810 ” ” 


Filling 5th and 6th ‘sO ,, 





, After this all the 14 cupolas together were worked in the 


lowing manner: 


509,600 Ib. iron 
13,410 ,, coke _——— 
Second Melting. 
To the fourth filling coke was added, and the whole 
materials used were 
43,720 Ib. anthracite ) 
26,880 ,, coke 
Third Melting. 
20,580 Ib. anthracite ) ane 
Total &~ - ‘ 99,200 
a 47 5 


516,800 Ib. iron 






040 pa coke ” 
Fourth Melting. 
15,200 lb. anthracite ) 990 | 
Total ‘ 19'200 ,, coke 5 220,000 ,, 
. $6,480 Ib. anthracite ) Sas 
Total result {i 6570 . coke cite 1,721,000 ,, 


no 


95720 lb. of iron were taken out of the cupolas after the 
completion of the works. 

After the mould had been completely filled the iron sur- 
face was covered with coal dust, and was allowed to cool. 
On the 29th of January a thin crust formed on the iron 
surface, which could easily be pierced. It was anticipated 
that it would be necessary to fill up the mould the next 
day, but after having pierced the hardened crust on 
the top of the liquid iron, the latter was found to be under a 
state of compression by the contraction of the cooling sur- 
face, so that instead of forming the well-known phenomenon 
of hollows the iron, came op blubbering through the pierced 
hole. On the 3ist of January the above mentioned crust 
had become so hard, that it could not be broken by a blow 
of 720 Ib. weight. The whole mass was then allowed to 
remain undisturbed for three days. On the 3rd of February 
the moulding sand around the iron moulding framing was re- 
moved, the temperature of the cast-iron beams of the latter 
was 158 deg. Fahr.; on the surface of the 28 in. sand 
covering on the top of iron block it was 194 deg. Fahr., with 
a temperature of 14 deg. Fahr. in the outer atmosphere. 
On the 24th of February an endeavour was made to measure 
the temperature of the casting proper, and for this purpose 
several holes were drilled into the sides of the anvil block, 
and in these different metals were inserted to ascertain the 
temperature of the iron. It was found that antimony woulk 
melt, and even ignite, whereas brass did not melt. On the 
26th of March, zinc would remain unaltered, while lead 
melted rapidly. According to these trials it was found 
that the temperature of the casting diminished at the rate of 
72 deg. Fahr. per day at the outset, then at the rate of 54 deg., 
and towards the end of the cooling at the rate of 32 deg. 
Fahr. per day. 

This casting, evidently the greatest ever made, reflects 
every credit upon the skill, energy, and circumspection of 
the engineer, Mr. Woronzow, aided by a well-trained and 
clever staff. 

The economical results were equally satisfactosy, as the 
whole work was completed at an outlay of 63,000 rubles 

about 10,000/.), or at the rate of 1 ruble 75 kopeks per 
pud, or about 15/. 16s, 11d. per ton. 

The difficult operation of turning the anvil block into the 
| proper position was also successfully carried out in the 
| month of October last. The block was turned round on its 
| journals by two steam engines, and this was done within 
| two hours and a half. 





Tramway Cags ror Bompay.—The cars made for the 
Bombay street tramways were manufactured by Messrs. J. 
| M. Jones and Co., of Troy, New York, and they were shipped 
to Liverpool and from thence re-shipped to Bombay vid the 
| Suez Canal. The superintendence of the Bombay street 
tramways has been intrusted to Mr. Whitman, of Boston, 


rm who has for some time past had the management of 


ome of the largest tramways in Brazil, 
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THE TIDES AS A MOTIVE POWER. 
To rue Eprtog or Exeiyezegisa. 

Stza,—I enclose you a communication which appeared in 
Public Opinion a week or two ago. 

The “distinguished member of the British Associating” 
alluded to is, I believe, at present sojourning in the East, 
and seems to have produced by his presence a greater useful 
effect there than he did in the colder West. 

THE TIDES AS A MOTIVE POWER, 

Sir,—The great price of coal in England and the eventug! ex. 
haustion of the mines has naturally suggested the wish to use 
sume other cheap motive power in lieu of the steam engine for 
manufacturing and other purposes. A distinguished wember of 
the British Association has already pointed out the possibility 
of using the tides as a motive power. e stated that in one town 
alone (Bristol, I believe) a power equal to 5000 horses might be 
made available by the tides. The .idea has again been mooted 
and in a recent publication of Public Opinion it is stated that 4 
pian is about to be submitted to the Government to make ose of 
the tides and rivers for working machinery, by whict. a saving of 
700,0004 in fael alone will be saved, and consequently the price of 
soals would be considerably reduced. Considering the large extent 

of seaboard and the high rise of tides in England, it is surprising 
that these natural advantages should not be noticed more thay 
they are. The waves of the sea might also be used to raise water 
to a considerable height, As was justly observed in your valuahiy 
irnal, by the atilisation of the tides the cost of manufactures 
would be reduced. The proprietors of iron foundries also would 
enabled to retain their supremacy over other countries in {ron 

ufactares by having abundance of cheap coal at their 
mand, Water power might also be ased for the purpose of com 
pressing the atmosphere and supplying coasting vessels and river 
boats with compressed air, the strong iron tanks or reservoirs 
to receive which would not probabiy occupy @ greater space 
na steam engine and its supply of coals. It might be worth 
while to ascertain, having a cheap motive power at our com 
mand, «& sat extent heat might be produced, and at what cost, 

he friction of polished copper discs, 

I remain, Sir, yours respectfa 

Smyrna, January 24. W.G 

The utilisation of tide power, as you remarked in a leading 
article some months ago, is an enticing subject, and I should 
advise “ W.G.” to read your remarks, and he will then 
possibly stop, if he is making experiments—with his own 
mi mey. 

The mischief such a letter as that written by “ W. G.” can 
cause is considerable, especially among the class of people who 
read Public Opinion, the vast majority of whom are intelli- 
gent people with brains, but don’t know how to use them 
(mechanically speaking), and therefore such a letter will 
probably produce several Patent Office victims whose money 
had better been spent in sending money to irrigate India. 
It would be amusing to describe a few of the plans | have 
had submitted to me professionally, were it not a sad 
fact that, owing to the ignorance of first mechanical laws, 
this class of inventors will persist in spending money on 
abortive schemes, and if sent away and honestly advised are 
in direct ratio offended. Such being in my humble opinion 
the effect of such wild letters as that of “ W.G.,” I should 
like“ W. G.” to give a rough idea of how he proposes to 
utilise the waves? and again give his reasons for expecting 
an economical result from his method of supplying com- 
pressed air to steamers?—in heavy weather of course the waves 
would come in useful, and a gale of liberated compressed air 
would rob “rude Boreas” of half his terrors—and finally, by 
the erection of a number of polished copper discs, and having 
them put in violent motion, something after the manner of 
such articles at a dark sédance, the amount of heat, so necessary 
to keep life in the bodies of engineers subject to the refrigerat- 
ing escaping air, would be produced. 

Yours obediently, 
Hy pRavLicvs. 


















London, February, 1874. 





Tus Tcor«isn Inonctap.—A Turkish ironclad corvette, 
ordered to be constructed in England, is estimated to cost 
120,0007. She will be a powerful vessel, although of smaller 
dimensions than those of two frigates now building for the 
Turkish Government by the Thames Iron Works. She wl 
be provided with a po@€rful ram. She will carry only four 
guns, but they will be each 25 tonsin weight, and will be 
eapable of throwing a shot of 600 lb. The designs for thu 
formidable vessel were prepared by Mr. Edwards, of the 
Turkish Admiralty. It is not altogether clear, however, 
that under the existing circumstances of Turkey the coo- 
struction of the ironclad will be proceeded with for the 


present. 


‘Ossett Mars Daatwace.—On Monday evening, the 23rd 
instant, at a meeting of the Ossett Local Board, Mr. M. 
Paterson, of Dewsbury, presented complete working p'#>* 
and sections of the proposed main drainage of the entire 
district. It is intended to provide for manufacturing refuse, 
as well as the house sewage and road drainage, and the works 
involve two separate main outfalis besides four outlying 
sewers, which cannot otherwise be dealt with. There are 
about twelve miles of brick and pipe sewers. The method! 
sewage treatment proposed is that of rough precipitation 8 
settling tanks combined with land filtration. The estimate 
is 22,2721, and includes the cost of the sewage works, 
land, &c. 





Nortn-Easrers Rattway or Vicrorta.—This line has 
been opened to the Murray River. The North-Eastern Railway 
of Victoria, which is the longest main trunk line in that 
colony, forms a great portion of the main line, which must 
ultimately unite Melbourne with Sydney. The total distance 
between the two cities by this route will be 506 miles. The 
length of the Victorian line from Melbourne to the Murray 
is 187 miles, and New South Wales has already completed 4 
ine of the best and most substantial description from 
Sydney to Goulburn, a distance of 120 miles, so that there 
is now only arailway gap of about 200 miles between the t#? 
cities. The North-Eastern of Victoria has now, by reaching 
the Murray, been opened to Wodonga, and the immediate 
effoct must be a large increase of tratlic between Melbourne 
and an important portion of Riverina. 


ety 
sh 
fa 








Marcu 6, 1874.] 


ENGINEERING. 





169 





————_— 





~~ HARBOUR FOR MADRAS, 


Ar the latter part of last year Mr. Parkes, under 
whom the harbour works at Kurrachee have re- 
cently been brought to so successful a completion, 
was deputed by the Indian Government to proceed 
to Madras, in order to report upon the practi- 
cability, or otherwise, of constructing a close harbour 
t that place. Mr. Parkes, having now returned 
from the performance of those duties, we are en- 
abled to give some account of the plan which that 
xan has recommended for adoption by the 
Government, and which, according to sub- 


a at 
gentler 
Madras 


sequent reports from India, has been approved, and 
its construction sanctioned, by the Supreme Go- 
vernment, and it is further reported that prepara- 
tions are being made for the early commencement 


of the work. 

Without entering into the question of the ne- 
cessity of a harbour at Madras, about which we 
presume there cannot be two opinions, we propose 
now to give a brief resumé of Mr. Parkes’ report on 
the subject to the Madras Government, after hay- 
ing visited the site of the proposed works. It ap- 
pears that, before. his deputation to Madras, Mr. 
Parkes had submitted to that Government some 
suggestions and observations on the subject, and 
that it was in consequence of that communication, 
in some measure, that he was requested to proceed 
to Madras, and to report further with regai 
more matured views after a personal examination of 
the coast. ‘The early history of the various plans 
that have, from time to time, been devised for se- 





curing some shelter for shipping at Madras, will be 
found in the fourteenth volume of ENGINEERING, 
which history ended with the visit of Mr. Robert- 
ton to India in 1872, The question as to the proposed 
removal of the trade of Madras to Blackwood’s 
Harbour being already pretty well disposed of, the 
two proposals between which the choice appeared to 
lie were, first, a breakwater ¢ ntirely detached from 


theshore, and parallel to it; and, second, a harbour 
formed by piers running out from the shore into 
deep water, and termed a ‘close harbour.” The | 
strong argument advanced, by the advocates of the 
breakwater, against a harbour scheme was, thet, in 
consequence of the sand carried by the coast waves, 
any such work would, in time, become silted up ; 


indeed the Breakwater Committee report to the 
Madras Governm nt, on this subject, in January, 
1869, as follows: ‘‘ If it were possible to construct 
an enclosed harbour, which should be secure from 
the danger of shoaling up, we should not hesitate 
to recommend it in preference to a breakwater. 
. . But we consider that all these advantages 
ild be rendered nugatory by the shoaling of the 
harbour, which would e rtainly result from the con- 
struction of any solid piers or groynes from the 
shore.” Sir Arthur Cotton, however, argues, from 
facts within his own experience, that the along- 


wot 


to his | 


fere with the success of an enclosed harbour; and 
Mr. Parkes, after a personal examination of the site, 
and from the experience of works similarly circum- 
stanced elsewhere, believes that apprehension of in- 
convenience on such grounds is nootans and, taking 
the actual results of groynes at Madras as a measure 
of the quantity of sand which could be arrested in 
one year, he found that, in order to fill in a trian- 
gular area between the coast and a pier extending 
1200 yards from the shore, a period of 180 years 
would be required. As hurricanes =f pre- 
vailing strong winds, it appears that in extraor- 
dinary, as well as in ordinary, weather there is a 
great preponderance of strong northerly wind, and 
that strong winds never blow from the eastward at 
Madras, except at the tails of cyclones. 

In determining upon the scale of his design, Mr, 
Parkes states that he has endeayoured to keep in 
view the following principles: first, that it should 
be sufficient for, but not in excess of, the present 
requirements of the trade ; secondly, that it should 
be capable of extension if it should become neces- 
sary to provide for an increase of trade, or ter 
accommodation for shipping; and, thirdly, that the 
outlay upon it should not render necessary increased 
expenses in the trade of the port, so as to enhance 
the cost of goods exported or imported, or throw 
any permanent burden on general or local revenue. 
Assuming the saving in landing and shipping opera- 
tions, and other consequent expenses, at a rupee 
(2s.) per ton of goods—which is probably under the 
mark—and applying it to the lowest estimate given 




















a; 


i 





“the " 


y > peeece sroye BAse ~ 


49 & , 

‘ SA OR. wer Ape pe 

- ae ‘ : _ ~ é v* o 
(as ne ie SS SIG 
ae a ee 


however, may be accomplished eventually, and, 
when the trade requires more accommodation, Mr. 
Parkes proposes to form another similar sheltering 
breakwater at a distance of, say, 100 yards from the 
first, and parallel to it, as shown by the dotted 
lines on the plan. The original pier would then be 
so far removed from the breaking sea, that shi 

might be alongside without inconvenience, and the 
space between the two parallel piers being wholl 

or partially filled up, a wide quay would be Pines | 
on which goods might be landed, and on which sheds 
and warehouses might be built, and thus greatly 
improved facilities for carrying on the business of 
the port would be provided. Such a quay wall would 
accommodate six or seven ships alongside of it, in 
addition to those swinging at moorings. Should the 
extension of trade require still further accommoda- 
tion, a second harbour similar to the first could be 
formed north or south, one side being already pro- 
vided by the pier and quay of the first harbour. 
With to the means of entrance to the har- 
bour, Mr, Parkes is of opinion that, on the whole, 
the best plan will be to have a single entrance 
150 yards wide facing east by south. ‘The alterna- 


tive plan is to have two entrances at or near the 
outer angles of the harbour, the one undisputed 
disadvantage of which ig that the space required 
for the second entrance would be lost as mooring 


ground, 
As regards the details of the mode 


bulk of 


roposed for 
on the work, it is remarked that the great 
the material required is stone, that any 


















of the number of tons landed and shipped in 1872) 
viz., 275,000, a revenue might be relied upon, de- 
rived from savings only, of 27,500/. This would 
pay interest at 4 per cent. on 687,500/., at 4} per 
cent. on 611,000, and at 5 per cent. on 550,000/. 
A harbour made according to the plan shown in the 
accompanying sketch would, Mr. Parkes states, cost 
565,000/., ineluding 10 per cent. for contingencies, 
and 5 per cent. for superintendence, and therefore 
seems to be within the resources of the trade of the 
port. It is intended to be formed by piers run- 
ning out from the shore 500 yards, north and south 
respectively of the present screw pile pier, enclosing 
a rectangular space of 1000 yards long by 830 yards 
wide, or i70 acres, with a depth, at low water, of 
from 3 to 7 fathoms, and consequently available for 
European ships of all sizes, with a further space of 
a quarter of that area, with a depth less than 3 fa- 
thoms, available for boats, lighters, and native craft. 
Such a harbour would contain thirteen ships of 
various sizes, from 4000 to 700 tons, secured closely 
to fixed moorings, and able to swing, each in its own 
| circle, clear of one another, also three ships alongside 
| the pier, making sixteen in all. If the ships were more 
|closely moored, so as to swing clear of the next 
|ship’s moorings, but not of the entire circle she 
| would describe in swinging, the number would be 
\increased threefold. 

It will be seen by reference to the section of the 
piers, that they are proposed to be formed of a 
submerged mound of rubble stone from the natural 
|bottom to a depth of 224 ft. below low water. 
| Above this they will consist of two solid walls of 
concrete blocks, laid close together, so as to form 
jone wall 24ft. wide. This is very similar to the 
system followed in the case of the Manora Break- 
|water, at Kurrachee. The two faces of this pier 
'are of such a character that ships might come along- 
side them, but it would be useless for them to doso, 
because the width of the pier, 24 ft., would be in- 
sufficient for the pu 8 of a quay, and that on 
the weather side of the harbour would be exposed 
to the sea washing over it. ‘To make the piers 
available as quays in the first instance would involve 
an additional cost, for which Mr. Parkes does not 





| 80 that after the curved approach was complet 


quantity of granite is obtainable, which might be 
brought down by the Carnatic Railway now under 
construction, but it is so exceedingly hard that it 
would be expensive to quarry, and would probably 
come out in blocks of inconveniently large size. 
This source of supply has therefore been discarded. 
At other places laterite abounds, of which the best 
quality would be very suitable for those parts of 
the work where great hardness is not essential, 
such as the curved approaches to the piers—which it 
is proposed to carry over the shifting sand near the 
shore, as simple embankments of rubble stone—and 
for the rubble bases of the piers themselves. A 
branch from the Madras Railway at Umbatoor, nine 
miles from Madras, running northward for about 
two miles, would cut through an ample supply of 
this material, which the railway company would 
bring to the very site of the works. For the bulk of 
the concrete, granite from Trittany, fifty miles from 
Madras, has n estimated for, but it is not im- 
probable that, even for this purpose, laterite would 
answer, and, if so, 4 saving on the estimate would 
be effected. A line of railway would require to be 
laid along the beach for the conve of the stone 
to make the curved approach to the south pier, and 

for the concrete blocks for the superstructure of the 

ier itself, but the whole of the rubble stone for the 

re of both piers would be placed in boats 

(probably steam hopper barges) at the north me 

, the 

traffic along the beach railway would bevery limited. 

The first operation would, of course, be the forma- 

tion of the curved approaches. These might be 

commenced immediately, and while they are in pro- 

gress the necessary plant and machinery could be 

collected. The actual building of the piers could be 

completed in three years, or, say, four years from 

the time of the approaches being commenced. The 

total cost of the work, as above, is estimated 

at 565,000/. 


Tas Geruay Navy-—A much number of vessels 
in the German Navy are to be used exercising purposes 
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shore movement of sand is not sufficient to inter- 


think there would be an adequate equivalent. This, 
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CARDING AND SPINNING MACHINE. 


CONSTRUCTED BY MESSRS. OSCAR SCHIMMEL AND CO., CHEMNITZ. 
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; TEXTILE INDUSTRY AT THE VIENNA} 
EXHIBITION.—No. XX. 
By Dr. H. Grorue. 
REFERRING to our article on ‘Special Machinery 
for the Preparation of Wool” (No. XVIL., page 18, 
ante), we bave to speak here respecting a carding 
machine exhibited at Vienna by Messrs. Oscar 
Schimmel and Co., of Chemnitz, which has fixed to 
it a contrivance for spinning coarse threads, such 
as carpet yarns, &c. ‘Thia arrangement has been 
almost entirely substituted for the former system of 
breakers, continuous carding machines, and spinning 
machines, on account of the continuous card- 
ing machine itself acting as spinning machine. 
The continuous carding machine is charged with 
the fleece, and produces the finished yarn. This 
carding machine, an illustration of which we publish 
above, is provided, like the drum of the ordinary 
earding machine, with the clearer W andthe worker 
A, with the doffing cylinder V and the porcn- 
P pine P, from which the fleece is taken off by a comb, 
and is transferred to a dividing roller which sepa- 
i rates the fleece in 12 or 14 strips, which are 
twisted together by an arrangement of three rollers 
The threads prepared in this manner are then 
: taken off by the spinning apparatus, which is 
{ arranged in such a manner that next to the twist 
ing roHers a tube with two arms and a flyer is 
pla “ed. The thread passing through this tube 18 
fh twisted, and is led through a hole at the side of 
ne 4 the tube round one of the arms, whence it is 
pee taken off by the spool, which is put in rotation in 
Tye the usual manner. With 120 revolutions of the | 
pes flyers per minute, 20 minutes are required for th 
ait : filling of the spools. The fixing and taking off 
Mi: ie n.* of the spools occupies about five minutes, and each 
t e., os set of spindles producing for example 4 lb. of No 
4 eee : oP 2 yarn, the production per hour is about 10 Ib 
katy It is best to spin No. 2 yarn with the machines 
P Pe ak because higher numbers require too great a speed 
pea for the spindles. 
tek, Without saying at present any more about other | 
Y af ad constructions of carding machines, we pasa on t 
| eo the continuous wool spinning machine of John] 
oy is rs Avery, which was exhibited in the American section | 
yoy of the Machinery Hall, and which excited great 
$ ae td z admiration among woollen manufacturers on account | 
a . ’ of its seeming to accomplish ina very small space, 
‘ r nr, : and with great economy of construction, a better 
‘iar tub ii purpose than machines of ordinary types. Avery's 
i Les spinning machine for corded yarn is more similar to | 
eG! | the original spinning machine of Hargreaves than any | 
met Pens other construction so far introduced. It appears 
‘ mites that in this sense Avery's invention shows a retro- 
ee by Ae cession, but in reality it must be acknowledge that 
5 a | ie: it is a progress. Avery's invention is not only an 
* B important contribution towards the long sought 








solution to the problem of effecting the continuous | apparatus is fixed and the spindles movable ; how- 
spinning of corded yarns, but it also utilises | ever, these experiments gave satisfactory result 
parts of former machines, which are themselves | only for ordinary wool. Avery must have carefully 


of value, We know that four or five years ago the | observed Hargreave’s nipping apparatus, and it ss 
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too-willingly rejected simple arrangements of Har- , evident that he decided to remove the objections D 
greave’s machine had to be again adopted, that, which it is open. hich 
indeed, nearly the whole of this machine was repro- Avery's spinning machine, illustrations of whi 


duced, but with the difference that the nipping | We publish on the present and opposite pages, COM 
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“sts of the frame A (Fig. 1) with the drum C, by 
the revolution of which the roving is fed or deli- 
vered from the spool D which rests on the drum C, 
the latter revolving with the same circumferential 
‘elocity as the skeleton wheel G. Between the 
‘pokes of this wheel a series of rods, the ends of which 
reshown at 4, extend lengthwise, or parallel to 
* axis, and engage with and give motion to semi- 
*yindrical depressions ¢ in the arms of a skeleton 
Wheel H, which rests by these arms on the rods 4 of 
'e wheel G. As the wheel H rises and falls in its 
—e it is guided and held by the arm or bar E, 
with 18 hinged to the support q- Arms Q are at- 
tached to the wheel G. oa are hinged at one end to 
‘mit of easy motion, whilst they carry at the other 
ends rods q, extending lengthwise over the wheel G, 
and passing under the wheel H. A peculiar ar- 
he Sement in Avery's machine is that by the cam L, 
me projecting ends of the rods g are engaged, 








and that they are successively lifted 
as the wheel G revolves into the po- 
sition shown by the uppermost rod 

in Fig. 1 This rod g is imme- 
y diately afterwards Gout as seen 
7 in Fig. 2. A twisting tube N, Figs. 3 
and 4, which is provided in its side 
with a diagonal slit s, rests on small 


| pulleys, one of which is shown at M, so that it 


can easily be removed and replaced without stopping 
the machine; the tube receives a rotary motion 


| from being in contact with the surfaces of the 


pulleys M, which revolve in bearings attached 
to the frame, and which are driven from the drum 
U' Fig. 1, underneath. Each twisting tube carries 
at its end a wire I, made into a hook around which 
the roving passes as it goes to the rolls O, P, as 
shown in Fig. 4. The ficge roll P rests on the 
small roll O, which is driven with such a speed that 
the roving passing between P and O is drawn forward 
as sense This large roll P is short, and is sup- 
ported on independent bearings in such a manner 
that the roving can be passed under either end 
without removing the roll, as shown in Fig. 3. 

The variation in the rate of extension is obtained 
by a cam F (Figs. 5 and 6) driven by gearing from 
the roll O, so that the speed of the nipping wheels 
































Iiw, 9. 


| G and H, which measure off the roving, is accele~ 
| rated or retarded as required. ‘The train of gearing 
| ZY X W operates the cam F, as shown in Figs. 5 
and 6. By means of the gear wheels V V', the 
| varying speed produced by the motion of the cam 
| F held against the pin p by the spring 10 is com- 
| municated to the gripping wheels G and H. 
|  Avery’s spinning machine operates in the follow- 
| ing manner: by the revolution of the drum C the 
| roving is delivered to the wheels G and H, by 
| which itis nipped at certain intervals by the action 
| of the rods.4 and the armsc, In this way new 
| portions of the roving are successively delivered into 
| the draft oe in order to be twisted by the tube N 
| and to be drawn by the rollers O and P, The cam 
| L lifting the rods g Fig. 1, the roving must pass 
| over the rods g, and under the arms ¢, so that the 
| new supply of roving delivered is longer than the 
| direct distance from one rod 4 to the next one. 
Each rod g drops just as the preceding arm ¢ rises, 
| whence the new supply of roving hangs loose till 
| enough twist has entered this new portion, before the 
| drawing or longitudinal extension begins in it, thus 
| giving the weaker portions strength, and preventin« 
breaking, while the entire portion of new roving is 
being drawn to the required fineness. Immediately 
| after the rod qis released by the cam L, the speed of 
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the nipping wheels G and H is retarded by the opera- 
tion of the cam F, and is then gradually accelerated 
until the yarn is drawn to the required fineness, 
‘The spec d is now again diminished, and a new por- 
tion of roving is delivered by the wheels G and H 
The variation in fineness is obtained by the substi- 
tution of other gear wheels for the wheel Z 

As the roving is delivered from the nipping wheels 
G and H, it is passed through the twisting tube N, 
and around the wire [, in such a manner that it is 
grasped with sufficient firmness to insure its revolv 
ing with the tebe N. ‘The point of the wire I is 


br ight as close as possible to the po nt of contact 
of the drawing roll U with the roll P, so that th 
twist | nparted to the r vipg by the revolution of 
the tube N is retained as near as possible to the 
point where the drawing rolls are tangential to each 


other, in order that the strength of the roving may 
allow of ita being drawn without breaking 

Besides the peculiar and original general constru 
tion of this machine, the arrangement of the 
spindles is also worthy of special notice. ‘This has 
not been invented by Avery, but is Potter's patent 
acquired only for Avery’s spinning machines, These 
spindles are shown in Figs. 7,8, and 9. Fig. 7 shows 
to an enlarged scale, the ring c, fastened to the 
bed A, through the centre of which ring the spindle 
passes, as shown in Figs. 8 and 9. The ring receives 
the same motion as the bed A, which moves up and 
down; and the upper part of the ring is provided 
with the flange B for the support of the wire D. The 
thread, coming from the drawing roll, passes round 
the wire D, whence it is led to the spool on the 
spindle. The simple arrangement for the fastening of 
the spool upon the dise of the spindle will be seen 
from Fig. 9 

If t} first spinning machine on Avery’s system 
exhibited at Vienna required a few improvements, 
and did not spin very uniformly, the further de 
velopment of the system will certainly corrrect this 
fault, and the machine is one which in our opinion 
possesses great importance, and is calculated to 
greatly simplify the process of spinning. ‘The ma- 
chine promises to have a great future, al d it ha 
been patented in all countries, even in Prussia, an 
that is saying a good deal 

METALS AT THE VIENNA 
EXHIBITION.—No. VI. 
GOLD 

BEFORE passing on to review the gold exhibits, w 
may say a few words respecting the relative value 
of that metal and silver When, since the gold 
diseoveries in California, about 1848, and in Aus 
tralia in 1852, the quantity of that metal, which was 
annually produced, began to increase enormously, it 


was feared that the price of gold, as compared with | 


that of silver, must fall. ‘This, however, has not been 
the case in any remarkable degree. While in 1548 
the value of one pound of gold was equal to 15.81 Il 
of silver, it certainly declined in 1853 to 15.20 Ib., 


J 
but since then it has kept up steadily to over 
15.40 lb., and it is now over 15.50 Ib. of fine silver 
In former times the difference was very much 
prreater In the year 1500 the vy alue of gold was 


equivaient to 10.50, in 1600 to 11.60, in 1650 to 


11.14, in 1700 to 14.90, in 1750 to 14.93, and in | 
showing a constant | 


1800 to 15.42 1b. of silver, thu 
increase, while the value of silver was 
red rced 

In beginning our review with Great Britain. we 
could of course look for gold only amongst the exhi 
bits of our colonies. In the Indian Department 
we noticed samples of alluvial gold from Maunbhoom 
and Chaibassa, in Bengal, from Upper Assam, and 
auriferous quartz from Malabar; while from the Cape 
Colony there were similar samples produced by 
N. Adler, of Port Elizabeth, and Sir John Swin- 
burne, of Capheaton, Newcastl 





uccessively 


exhibited gold quartz and gold in bars. In Cape 
Co y the newly discovered gold fields of the 
‘Transvaal Republic and of Natal, contain lodes of 
rich i quartz, which yield 70 oz. @ the ton. From 


our Australian colonies, we found in the department 
dueensiand a large nugget of gold, weighing 
104 oz. which still showed the traces of the lucky 
digger’s pick. The value of the Queensland goldfields 
se, variable, asin the districts of Etheridge. 





is. of our yg 

the gold quartz yields on an iverage ().! 076, in 
Gilbert 0.0073, in Gympie 00816, in Ravenswood 
0.00917, and in Charton Towers an | Broughton 
district U.0178 per cent. of gold. In Victoria the 
average vield of 900.000 tons of quartz was 0.0037 
per cent. In that colony the diggings in the alluvium 


I'yne, who also | 


Government Mining Department of Melbourne, 
were found in the former. Thus, the ‘* Welcome,” 
found in 1858, at Bakery Hill, Ballarat, 180 ft. below 
surface, weighs 2195 0z., and the ‘‘ Viscount Can- 
terbury,” raised 1870, at Join’s Paddock, Berlin 
Digyings, 15 ft. from surface, is 1105 oz. in weight. 
[here were in the first half of 1873, in Victoria, 
35.806 alluvial miners, who won 123,643 0z., and 
17.079 quartz miners, who produced 159,605 oz. of 
ld, over 14,000 men being Chinese. The quartz 


lodes or reefs are regularly worked with shafts and 
pumping and drawing machinery ; the deepest mine, 
worked by a Stawell company, is called the ‘‘ Mag- 
dala,” and has reached a depth of 1225 ft. from 
surface. The Victorian exhibits comprised also some 
samples of gold quartz from the Ajax Gold Com- 
pany of Castlemaine, and the Golden Fleece and the 
Husters Reef Company of Sandhurst. 

New Zealand made, at Vienna, a good show 
of her gold production, of which the total yield, 
up to 1873, amounted to 6,718,248 o7z., worth 
25.814,260/. About 734,269 oz. of this quantity 
were obtained by lode mining in igneous rocks of 
the tertiary period, on the North Island, while by 
far the greater mass came from alluvial deposits, 
connected with metaphoric rocks on the South 
Island. ‘The principal alluvial gold deposits are in 
the provinces of Otago, Nelson, and the county of 
Westland. ‘The gold always contains silver, some- 
times one-third, and the metals are separated by 
dissolving the gold in a solution of chlorine, when 
chloride of silver is left in the residue, and metallic 
silver is obtained through reduction with iron, by the 
use of a galvanic battery and acidulated water. 
Che gold, which is precipitated from the solution and 
melted into bars weighing as much as 375 02z., is 
99.42 percent. fine. The quartzreefs or lodesare prin- 
cipally worked in the Inangahua and Lyell districts, 
province of Nelson, and §5 tons of quartz of the 
Alpine reef yielded 860 oz. of fine gold, A bar of 
unrefined gold from Hokitika contained only 0.037 
per cent. of silver and 0.001 of copper, while ano- 
ther from the Thames district, Auckland, was com- 
posed of 65.05 gold, 33.90 silver, 0.45 copper. 

France also showed some gold from her colonies, 
there being some fine nuggets from Guyana, where 
the annual produce comes up to about $0,000. per 
annum, and some from New Caledonia. Spain ex- 
hibited gold quartz from the Jadena mines, pro- 
vince of Toledo, containing 15 oz. to 54 oz. per ton, 
and Italy was represented by Ludovico Roeco, who 
exhibited auriferous ores from the mines Piandello 
and Alpetto, at Domo-d’Ossola, near Novara. 

In Germany, we found a few gold exhibits from 
the smelting works of Goslar, which produce 800 Ibs. 
| per annum, as well as from Clausthal and Freiberg, 
which have annual productions of 200 lbs. and 








| 400 Ibs respectively. 
| ‘The yield of gold in the Austro-Hungarian Em- 
| pire was in 1871 2802 lb., the greater part of which 
}came from the Royal Hungarian Smelting Works. 
Chere are, however, some very old, even ante-Roman, 
gold mines upon quartz lodes in gneiss in the duchy 
of Salzburg; but their yield has very much declined 
in our times, the Goldberg of Rauris having pro- 
duced only 14.1 Ib. of gold in 1871, and the Rath- 
hausberg at Gastein still less rhe gold is ex- 
| tracted from the crushed quartz by amalgamation 
in Hungarian quick mills. From the gold mine of 
rold quartz, maps, and samples of galena 
were exhibited by Baron May de Madys, gold and 
silver ores by John Rohrer, of Lind, near Sachsen- 
burg in Carinthia, and ores, amalgamated gold, fine 
| gold, and fine silver by the Gastein-Rathhausberg 
Company of Oberndorf in Salzburg, The government 
| mines of ‘Transylvania at Verdspatak, Offenbanya, 








of this metal, the mining directors of the last place 
showin good collection of gold from Felsibanya 
and Abrudbanya, and of gold-tellurium from Nagyag 
‘and Offenbanya. The gold is generally extracted 
in iron quick mills by amalgamation, only a part 
being won from regulus, as in the Upper Hungarian 
works. 





Russia, though she got in 187] 78,621 Ib. of gold} 


from her diggings and gold mines in the Ural 
Mountains and Siberia, was only represented by the 
| Jekaterinburg mining district, in the Perm govern- 
ment, there being shown samples of gold, gold sand, 
and drawings and models of the gold-washing ma- 
| chinery, as employed in that district. Russia had in 
| 1870 1126 gold diggings and mines, which gave em- 


give way more and more to quartz mining; however, | ployment to 68,000 workmen. ‘They are mostly sity. 
the biggest lumps or nuggets, which were in- | ated in Eastern Siberia, in the districts of Slatoust and 
structively represented by models, exhibited by the Nertschinsk, and near Jekaterinburg and Nischnej 
ye Tagilsk, in the Ural, while the gold mines are jy the 
| Altai, near Nertschinsk and at Beresow. The gold 
| cond is first riddled with water and then sw: pt over 
| an inclined plane or buddle where the heavy materig} 


Zalathna, and Nagybanya are the chief producers | 


SS = — 


settles down. ‘This is then rewashed with mercy; 
and the gold freed from the amalgam by distillation, 
The Siberian wash gold contains 10 per cent, of 
silver. 

Turning lastly to America, we found some er. 
| hibits of gold quartz by Mohrbardt and Robinson. 
of Bethany, in Pennsylvania, and in the interesting 
mineral collection of Professor Guido Kistel, of Utah, 
were specimens of gold and tellurium-gold from 
Jefferson Canon, in Nevada. British Colombig 
which in fifteen years, in the gold district of Frazer 

tiver and others, has produced gold worth at least 
$5,000,000 dollars, did not show anything, neither 
did California. From Venezuela, however, we found 
rich gold quartz from the mines Upata and Caratal, 
in Guyana, which produced in 1867 17,118 o: 
in 1868 17,053 oz. in 1869 22,575 oz., and in 1879 
35,713 oz. of gold. Finally Brazil was represented 
by Dr. Continho, of Rio, with palladium gold from 
Gongo Soco, in Minas Geraes, and wash gold, in 
the shape of scales, wire, and little discs, and by 
the Imperial Museum and Dr. Da Silva with gold 
nuggets, gold dust, and diamonds in their natiy: 
rock, the itacolumite, which much resembles » 
| brownish, fine-grained kind of mica schist. 

PLATINUM. 

As for our last precious metal, platinum, we looked 
in vain for samples from Russia, which is the chief 
producer; but in 1871 -she only got 4100 1b. of this 
precious and valuable metal. The platinum diggings 
|}of Russia are near Bogoslowsk, Miask, N¢ wjansk 
and Nischnei Tagilsk, in the Ural Mountains ; they 
were discovered in 1824, and at six places in 1865 
1869, and 1870 from 494,000, 367,000 and 263.0 
tons of sand, 6675, 7770, and 6455 lb. of raw plati- 
num were obtained respectively. The metal con- 
tains always some other substances ; thus Le Play 
found in a sample from Nischnei Tagilsk 75.) 
platinum, 1.1 palladium, 3.5 rhodium, 2.6 iridium, 
0.6 osmiridium, 2.3 osmium, 0.4 gold, 1.0 copper 
and §.1 iron. The raw metal is almost entirely s 
to England and Paris, at a price of about 14/. p 
pound of ws metal. It is there refined before 
can be worked up into manufactured articles, Of su 
objects we found some chemical apparatus exhibit 
| by Demoutis-Guenesser and Co., who hold a leading 
position in Paris, and Heriius, of Hanau, in Ger 
the former firm also showing metallic ruthenium ar 
palladium. The prize for such work, hows 
due to Johnson, Matth« y, and Co. of Hatt 
garden, London, who exhibited a splendid plati: 
| still for sulphuric acid works, worth about 35 

There was also an ingot of palladium, worth al 

| 20007., which had been extracted from a mass 
| platinum of a value of over one million pou 

| Very remarkable also was a nugget of platinu 
weighing 4728 grammes, in a collection of plat 

| sand and washed platinum, while the alloys of iridio- 
platinum and platino-iridium deserved great attet 
ition, the latter being intended for normal metre 
and being smelted in lime crucibles, after the metho 
of Deville. Amongst the exhibits from New Zea 
was also a sample of ferriferous platinum sand fro! 
Orepuki diggings, north shore of Foveaux Straits 
1" ‘he extracted metal contains $5.37 platinum, wit 
| a little iridium, 13.65 iron, and 0.98 gold and quartz 
|in the Imperial Brazilian Museum’s collection wet 
also some samples of platinum sand and platit 
|from Minas Geraes, in Brazil, where its ongima 
| matrix is syenite. The annual produce of platiou 
jin Brazil, Columbia, California, and Borneo see! 
not to exceed about ]000 Ib. 





| 


Tue SaskatcHewas.—With a little care and a few i® 


for 


| provements the Saskatchewan might be made navigable 
| @ great distance fur deep-laden boats. ‘The serious hetru 
tions to navigation appear to be the Grand Falls, Edmosts 
House, and Tobin’s Kapids, and the Company's Falls, the 
| latter being a succession of rapids 6 or 7 miles in length. 





A Turxisu Iroyciap.—It was etated recently that Turkes 
| had ordered an ironclad in England, and it may now ' 
| added that the estimated cost of the vessel is 120,000/. > 
| will be 245 ft. in length, by 52 ft. in breadth, and she ¥! 
| be fitted with twin screws. Her engines will be of 6 ber 
~~ capable of working up to at least 3900 horse pow?’ 
| her estimated speed is 13 knots per hour. Her arm 
| plating is to be 12in. thick, and her deck will be covere® 
with plating Sin. in thickness, as a protection against 
| plunging fire. 
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THE WHITWORTH SCHOLARSHIPS. 
To rus Eprror oy Exoiyxrniye. 

S1n.—I was pleased to observe that the correspondence re- 
specting the altered regulations for the competition for the 

hitworth Scholarships had again been resumed in the 
columns of your valuable paper, and I as another intend- 
ing candidate (but debarred by them) beg to be allowed to 
add my testimony to the working of the new scheme. As 
your C0: ndents say, in most cases, the idea of becoming 
a Whiweoth scholar dawns upon the brain about the nine- 
teenth or twentieth year; it was so in my case, and now, after 
four years’ work, and in my twenty-fourth year, I find my- 
self hopelessly cut out of all chance of obtaining the coveted 
prize. Now if, as suggested, the scheme had been allowed to 
develop itself year aiter year, until all the old ere spe 
candidates had arrived at the limitation of age under the o} 
regulation, then the scheme could have been applied if 
thought proper to all the new candidates that might enter 
the lists from year to year. By acting thus, much disap- 
pointment would have been avoided, ppointment of no 

rdinary kind, when we take into account the value 

coveted distinction, not meaning by this their value in a 
monetary point of view, but as a means of obtaining some 
improved position through their agency. 

{ should also like to write a few words _— other parts of 
the new regulations, namely, in the altered number of 
scholarships offered for competition, and in the offering of 
additional prizes as incentives for increased ardour in their 
“seholar’s” career. I thimk that this latter regulation is a 
most worthy one, and supplies a want that has wanted 
in the granting of the scholarships for some time, the altered 
number follows of course as @ natural sequence from the in- 
creased amount of money given in the competition. 

The insertion of the above would oblige, 
Yours " 
Ansoturn Inreypine Canpipars. 
March 2, 1874. 


NARROW GAUGE RAILWAYS. 
To tug Epitor ov ExGiIngeRine. 

S1z,—I have a ne with the utmost interest what- 
ever concerns the elopment of narrow practice. 
Before reporting upon that little which has A any for the 
same in our country, I beg leave to ask you for some 
figures which would help much towards ing i oa 

I presume those gentlemen who are practically en 
in bhilidiog ova: ar rolling stock, for instance, = 
Pibl, Fairlie, Rendel, Kierzkowsky, S , and others, as well 
as our American cousins, would be kind enough, and even glad 
to forward some particulars as to the weight of the different 
parts, say body, underframe, wheels, axles, and springs of 
railway carriages and wagons both for standard and narrow 
gauge, for different speeds, and for double and single central 
buffers, soas to enable people to get a clearer insight, more 
confidence in, and conviction of the efficiency of the narrow 
gauge system, and to see distinctly what advantages 
belong to each circumstance, viz., which to speed, which to 
manner of coupling, which to gauge, which to the size of 
wagons of the same gauge, and so forth. 

And now as to the trifle done in our country, os far as I 
could get information, and as it could claim public interest. 
The Selmec 1 metre gauge branch line, better known by the 
German name of Schemnitz, 14.6 miles long, passes through 








difficult country, and the engineer states that, if built on the 
standard gauge, with greater wheel base and wider curves, 
the cost of construction would have been three times as much 
as it actually cost. On the precise cost of construction, how- 


ever, [shall be glad to report at another time. This is a 
Government line, and Government and her able engineers 
leserve credit for being the first in the country to adopt the 
narrow gauge where it is justified. Another Government line 
on the narrow gauge (Banréve-Nddasd), 17 miles long, is in 
urse of construction and nearly ready, besides a number of 
h lines in a hilly district will probably be proceeded 
h shortly. 

I am sorry to say that the engines employed are not tender- 


e 
auc 
wit 


locomotives. They are of the works of Mr. Sigl, in Vienna. 
metres. 
Diameter of cylinder ... ée0 — 29 
Stroke ... . ove es ose 50 
Diameter of driving wheels ... see eee 95 
” boiler barrel +e -90 
Length of " ” a 
Number of tubes ° 76 
Diameter i outside os 052 
Ler gth ” . oe on 2.88 
8q- metres. 
Heating surface of tube 36.7 
” pa firebox 4.5 
Total see ooo 41.2 
Pressure of steam, 84 atmospheres. 
; metres. 
Extreme width of engines . 2.215 
Number of axles eee deo eve 3 
Total wheelbase, rigid as 2h 


. 18.75 tons. 
cubic metres. | 
“f 3 


1.5 


Weight of engine in working order... 
Capa ity of Tender : 
\ ater ot 
Coals .., on 
Number of axles 
Wheelbase 4g. ane is ee ae. 
, The stock has, I am again sorry to say, double buffers, of 
.®- same construction as on the standard gauge; every 
third vehicle is a brake van. 
Coal trucks 4.148 metres long, by 1.96 metres wide, by .9 
metre deep. 2 r 
Covered goods wagons 4.236 metres long, by 1.8 metres wide 
= Ucann t say whether inside or out)—and 1.8 metres high 
inside, 
Passenger carriages 4 metres long, without 
Which are .45 metre wide, and situated in front 


29 


” 


“ pees! 


Wheelbase 2.1 metres, like that of the engines. 

Diameter of wheels, .8 metre. 

Height of platform above rail, .915 metre. 

Depth of low-sided wagon, .25 metre, serving also as 
timber trucks. 

Rails are of the flat-footed section, and weigh 15 kilo- 
grammes per metre run, which weight is rather small, con- 
sidering tte prnction of light railways in Sweden, Norway, 
America, and even France. They are .08 metres high, aud 
yy we at bottom. 5 vad joinin 

pest curves, 80 metres radius, the straight 
ple Pg ie Ee 
le i ears move free) 

within those curves, and the former dsaw loads of BO tous 
exclusive of , and 8 ton tender up those grades at a 
rate of 9 to 10 miles an hour, and 200 tons on a level at a 
rate of 14 miles an hour. 

Sleepers are 1.7 metres long, .12 metre thick, .12 metre 
wide at top, and .18 metre at ; to support joints the 
are .18 metre wide at top, and .24 metre at bottom. Bal- 


-18 metre below bottom of sleepers. 
at formation level 3.2 and widened in curves 
and high embankments ingly. 


As to the amplification of gauge, the (I believe German) 
formula of: 
a="94 


2k’ 
where 3 =, =the cone of wheels, g the gauge, d dia- 
n 
meter of wheels, and R radius of curve, was found to be of 


no use. Practice, however, taught the following dimensions 
to be suitable. 


For R= 80 metres, a =.05 metre 
” 100 ” 04 ” 
” 125 » 085 ,, 
” 150 ” ” 03 ” 
” 175 yy » 025 ,, 
” 200 » » 02 ” 
” 250 w» O15 ,, 
300 01 


» ” ” »” 
The super-elevationsof the outer rail are, I believe, excessive, 
namely : 


-086 metre for a 80 metre curve 
-068 » ” 100 n 

055 oo 196 = 

046 ” ” 150 ” 

039 ” ” 175 ” 

034 » ” 200 ” 

. ao » 250 = 

023 ” ” 300 

In order to for chang gradually diminish- 





ing the super-elevation, it was found necessary to insert even 
bebeean curves of the same direction (which 1 cannot see the 
reasop of, especially if radii be equal) straight lines of at least 
5 metres length, and of at least 20 metres length between 
reverse curves, 
I am, Sir, yours very truly 
Bria SotyMos. 

Hungary, Szeghalom, February 23, 1874. 


HYDRAULIC CONTINUOUS RAILWAY 
BRAKES. 
To tus Environ oy Exeinerrixe. 
Siz,—As a subscriber to your journal from the commence- 
ment, in reading your excellent article entitled “ Railways 
and the Board of Trade,” alluding to the various means for 
giving increased security to the public, you call attention to 
the fact that “the railway companies cannot urge that we 
have no efficient continuous brake,” such a one being West- 
inghouse’s apparatus, omitting, I cannot help thinking un- 
intentionally, my hydraulic brake, whose action certainly is 
as powerful, if not more so, than any other system, besides 
being, I contend, more instantaneous. It has been well tried 
in this country over three years on the Great Eastern Rail- 
way, who have shown their approval of it, since all their 
Enfield metropolitan trains, running every half hour from 
the new station at Liverpool-street, are fitted with it. They 
run over 288 miles, with 300 stoppages, a day, starting at 
4.66 a.m., and not leaving off till 12.30 p.m., ides which 
the local Enfield express is fitted with the brake, as well as a 
train running to Loughton, and a train on their Hackney 
Wick mow P : 3 
At the present time, although certainly not in use in 
America, it has been thoroughly tried, and more in use, in 
this country than any other system, except Clark’s chain 
brake. Surely results obtained im this country are more 
valuable than data obtained a’ . 
The brake can be worked from the engine similar to the 
air brake, or from the guard’s van, as on the Great Eastern 
Railway plan. 
I submit, therefore, that the severe trials my system has 
undergone is sufficient to entitle it to take its place as one 
of the efficient systems of tried continuous brake that 
* ought to be employed on all er trains.” 
Tuusting ou will not ignore the Ginglish system of con- 
tinuous brake, which is slowly (1 need not cal] your attention 
to the extreme difficulty of getting anything of the sort 
rapidly taken up in this country) working its way, and is 
universally approved of by those who have once had the 
working of it. 
I am, Sir, yours very faithfully, 
Epwarp D. Barer, Inventor and Patentee. 
45, Bedford-row, March 2, 1874. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiessroven, Wednesday. 
The Cleveland Iron Market.— Yesterday at the iron 





and merchants would have been bewildered by the t 
difference in their quotations. It may be stated that’ the 
t of No. 3 Cleveland pig is about 75s. per ton, 
with a decided downward tendency. We have before es'i- 
mated that the stocks of makers in Cleveland would just now 

t to something like 100,000 tons, This is a much 
larger quantity of iron than has been in stock in this 
district for along time. Our caleulation was very near the 
mark, as will be seen from the Cleveland Irunmasters’ As- 
sociation monthly returns, which show the true position of 
the pig trade, and which have just been issued. ut of 144 
blast furnaces in the North of England 136 are in operation. 
The new furnaces in course of erection in the district are 
shown as follows: Bolckow, Vaughan, and Co. are building 
one new furnace at Eston. Thomas V and Co. are 
building two new furnaces at South Bank. Swan, Coates, and 
Co, are building two new furnaces at Cargo Fleet. Hopkins, 
Gilkes, and Co , Limited, are building two new furnaces. Beil 
Brothers, Limited, are building four new furnaces at Port 
Clarence. C. and T, Bagnall, jun., are building one new 
furnace. George Wythes and Co. are building one new 
furnace. Bolekow, Vaughan, and Co., Limiced, are building 
one new furnace at Witton Park. Rosedale and Ferry Hill 
Iron Co. are building two new furnaces, The Loftus Iron 
Co. are building two new furnaces at Skinningrove. With 
those returns before us it is manifest that prices will not be 
advanced at present. Coal and coke is much cheaper, and it 
will remain to be seen how much further the pig iron makers 
can reduce their prices. 


The Finished Iron Trade.—The finished iron trade is still 
dull. Hail inquiries do not result in business. Orders have 
fallen off, and offers to supply ordinary sections at 10/. per 
ton fail to secure contracts. This, however, is not to be 
wondered at when Welsh makers are quoting from 15s. to 1/. 
a ton below this figure. Shipbuilding iron ia in fair good 

e 





mand, plates bringing about 12/. 15s. per ton. The bar 
trade is depressed. ictions as to the future of the finished 
trade are gloomy. 


The Wages Question.—An im nt step was taken in 
the wages question with the iron trade on Friday 
last. On that ape meeting to which we called attention 
last week was held at Derby, Mr. David Dale, of Darlington, 
occupying the chair. The employers submitted the follow- 
ing proposed system for regulating wages in future:—That 
the net average selling price of: A. The iron made by the 
twelve Staffordshire firms hitherto taken into account in that 
district .. . B. The iron made by the North of England 
firms, members of the Arbitration Board . .. shall be as- 
certained in the manner hitherto in these two dis- 
tricts respectively for the months of December, 1873, and 
January and February, 1874, and thenceforth every sucees- 
sive three months, The two average prices for the North of 
England and for Staffordshire respectively arrived at in this 
manner shall be added together and then be divided by two. 
Upon the resulting average price, the rate of puddiiog shall 
be fixed at 1s. for every 1/. of selling price with the fractional 
fluctuations as before, and mill rates in proportion. That 
the examination of the books to be made for three months 
ending one month previous to each quarterly settlement. 
That this basis of settling ironworkers’ wages shali be bind- 
ing on both ies until it be terminated by three mon'bs’ 
notice by ei side, to be given on January let, April let, 
a lst, or October im but no such ew? to be given by 
either party prior to January Ist, 1875. Alter the proposi- 
= had been fully di tf the ting was cliaienes to 
afford the operatives an gortanis of consulting their con- 
stituents. Sve cape that the prices in both districts 
be taken out immediately for the three months ending 
February 28th, and that a further meeting be held at 7, 
Westminster Chambers, ,on Wednesday, March 14th, 
by which time every effort must be made to have the prices 
ready. 

Coal and Coke Trades.—There isa plentiful supply of 
all kinds of fuel. Household coals are now selling at 16s. 
and 17s. per ton at the pit. Manufacturing coals are 11s. 
to 12s. per ton at the pits, and gas coals 13s. wo 14s. per tm. 
Best coke is 29s. to 30s. per ton. 

Engineering and Shipbuilding —There is no change in the 
conditions of the engineering and shipbuilding trades. 








Tue Institution oF Civin Enxotyerns.—At the meeting 
of this Society on Tuesday, the 3rd inst., Mr. Harrison, 
President, in the chair, sixteen candidates were balloted for 
and declared to be duly elected, including three members, 
viz., Messrs. Alfred Walter Brind, Ex. Eng., P.W.D., India; 
Arthur Harman MeDonald, Bristol; and James Alkin 
Paskin, Resident Engineer of the Halifax Corporation W ater 
Works. Thirteen gentlemen were elected associates, viz., 
Messrs. Robert Chief Engineer for Northern Rail- 
ways, Queensland ; Oswald Brown, Stud. Inst. © K., 
Resident Engineer of the Galatz Water Works; Thomas 
Duerdin, Stud. Inst C.E., Assistant Engineer, Worcester, 
Bromyard, and Leominster Railway; Malcolm Graham, 
Stud. Inst. C.E., District Engineer, Rio Tinto Railway ; 
George Gatton Melhuish Hardingham, Stud. Inst. C.E., 
Compton-street ; Lieatenant-Colonel Cherles Scrope Hutch- 
inson, R.E., Inspector of Railways, Board of Trade; Mexers. 
Samuel Hubbard James, Carnatic Railway; Hugo Leu- 
ld, Westbourne-terrace ; Michae| Longridge, Westminster ; 
rancis Biayney Maclaran, Local Funds Executive Engineer, 
Thana Collectorate; John Coombe Searle, Stud. Inet. C.E., 
Westminster; Chasles Woodiey Whitaker, Westminster ; 
and Arthur Woods, Dorking. It was announced that the 
Council, acting under the sions of the bre-laws, had 
transferred Messrs. Joseph Gordon and Joseph Tomlinson, 
Jun., from the class of associate to that of member ; an‘ had 
also admitted the following candidates as students of the 
—- Be Messrs. —_. ena eee. ee 
Patrice ward, Hampden Hen , William Henry 
Jones, William Gibbs Kerle Josiah Edward ‘aul, and William 





market, Middlesbrough, there was a large attendance of 
hants and but again next to no business was 





L8 metres wide, and internally 1.9 metres high. 





done. A stranger asking the price of pig iron of makers 


Pole, Jun. 
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We annex illustrations of an exceedingly neat arrange- 





ment of emery grinder which has been designed by Mr. Charles 
Heaton, and is now being introduced into this country by 
Messrs. C. Churchill and Co., of Wilson-street, Finsbury 
The frame of the machine consista, as will be seen, of three 
parts, na vly, a central portion which carries the two bear 
ings, and two other portions of triangular sha; which 
form legs the front and rear respectively Through 
bolts connect the three parts firmly together, as shown. 
This mode of constructing the framing has several good 
features. In the first place both the bearings being on one 


lignment can be insured—an important 
in the case of high-speed machinery, while the 
front and back legs give the machine a wide-spread base, 
and are at the same time not in the way of the workmen 
using the emery discs. The machine illustrated has a base 


castit their true al 


58 in. by 46 in., while its weight is but 500 Ib 
The spindle, which is of steel and 14 in. in diameter, has 
its centre 34 in. above the floor, and it has fittings for carry- 
ing an emery disc at each end, as shown. The bearings, 
which are very long, are made as shown in the detail 
section Fig. 2, they being bushed with white metal, 
and there being at each end of them recesses P, 
in each of which is placed a ring of gasket, which serves 
to keep emery or dust from getting at the bearings. Any 
dirty | which may work out escapes through the 

channela N 

he arrangement of the machine enables two operators 
to work at it at once, and very convenient rests are pro 
vided for carrying the work being dealt with. Our per- 
view shows these rests in two positions, but it is 
evident from their construction that they can be adjusted 





into almost every conceivable position in either the front 
or rear of each emer lis 

In connexion with the above machine, we also il- 
Justrate a very convenient adjustable “centre” for 
emery discs, which has also been designed by Mr 
Heator Referring to Figs. 3 and 4, it will be seen 
that when this centre” is used, the emery discs 
have tl ' hole made considerably larger than 
usual, and instead of being placed directly on the spindle of 
the machine they are then placed on a brass disc which is 
io its turn placed upon the spindle The central bole of the 
disc is larger in diameter then the spindle, as shown, and in 
suitable recesses are placed four radial screws, which are ad- 


justable by milled heads, and the points of which bear 
against the spindle, as shown in Fig. 4. It is evident that 
by manipulating these screws the emery disc carried by the 

centre” can be set with its periphery exactly concentric 


with the spindle, and this being done it is fixed by clamp- 
i thetween the discs carried by the spindle as usual 
I rrangement is, a8 we have said, a very convenient one, 
and it effects, moreover, a material saving of emery. 


TasmMayias Rattways —The construction of the Tasma- 
nian Main Line Kailway is being proceeded with by the con- 
tractors along the route. The Colonial Government bas com- 








meneed the enforcement of what ie known as the *“ Laun- 
ceston Railway Rat but the measure has provoked some 
‘ I P ei 

Geruay § BE GUss.—Some new gung are to be used by 
the German siege tra I ghter guns, 1.¢., those of 9 
and 12 centimetres, the 15-centimetre amooth-bore mortars, 
and the rifled 2i-centimetre mortars, are to be entirely of 
bror tle the rifled 15-centimetre and 2]-centimetre guns 
will be f cast ote The weight of the shell for the 15- 
centimetre siege gun is OO Ib. with a charge of 12 Ib. of 


powder and an initial velocity of 470 metres; the 21-centi- 
metre gun has « shell weighing 158 Ib., and a charge of 
powder of 12.10 Ib. 
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Y GRINDER AND ADJUSTABLE CENTRE. 





STEAM SHEARING MACHINE. 


CONSTRUCTED BY MESSRS. SCHULTZ AND GOEBEL, VIENNA. 


Fig 4 
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Ovr illustrations, on the present and opposite pages, 
represent a compact little shearing machine, with en 
gine attached, exhibited at Vienna by the K. K. Privi- 
legirte Maschinen und Kessel-Fabrik, T. Schultz and L. 
Goebel, Vienna. The engravings are so distinct that a 
few words of explanation only are needed with them. The 
engine is of the common steeple type, the valve being worked 
from a very much overhung return crank. It has a cylinder 


6 in. diameter by 12 in. stroke. The engines shaft is thus 





kept very low down; and it es the main shaft which is 
directly above it, by spur gearing of 6to 1. The flywheel 
is of such a diameter as jus ur the underside of the 
main shaft The shears are worked direct by a pressure 
link from an eccentric pi the main shaft, the cutter 
block being raised by a wrouht-iron conaecting link with a 
slotted eye at its upper end, seen in Fig. 1 in section, and 
| Fig. 2in elevation. The pressure link can be pulled out of 
gear by a simple arrangement of levers st wn to the ri ht 
in Fig. 2, and also in planin Fig. 4. As soon as itis out of 





gear, the balanceweight on the lever raises the cutter block, 
' which remains stationary, as the slotted eye above referred 


to allows the pin in the end of the shaft to move freely 
without affecting the position of the cutter. The holding- 
down bolts of the front bearing of the main shaft at 
carried right down the slides of the standard to the founda- 
tion to insure stiffness. The two standards are cast s¢p*- 
rately, and bolted and joggled on to a flat bedplate, which 
itself is bolted through to the foundations. Some extrs 
width might have advantageously added to the feet of both 
the frames, to give steadiness under the jars and jerks to 
which such a machine is necessarily subjected. Fig. 1 t® 
presents a longitudinal scction of the machine, Fig. 2 4 
front, and Fig. 3 a back elevation, and Fig. 4 isa sectional 
plan. 

Loxpos. Association or Foremss Enorsesss 45° 
Daavehtsmex.—The twenty-first anniversary — or th 
“coming of age”—of this institution will be celebrated bys 
festival, at the City Terminus Hotel, on Saturday, the 14th 
inst. Five members of Parliament have promised to assist 15 
the proceedings, besides many other gentlemen of distinctio®- 
In rect, the affair seems likely to be of much more than 
ordinary interest. 
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BAR AND ANGLE 


FOR 


MACHINE 
CONSTRUCTED BY MESSRS. SCHULTZ AND GOEBEL, ENGINEERS, VIENNA. 


STEAM SHEARING 


(For Description, see opposite Page.) 
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NOTES FROM SOUTH YORKSHIRE. 














Suxvrizsip, Wednesday. 
yearly 
urday, 

opened for traffic was 
Company 95,275. | H 
the 


at Doncaster, on Sat: 


ture on lines 


expendi 


60,2912, and the sum receivable from the Manchester, | for 124 


South Yorkshire Railway Company.—At the half- 
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, : 'TPeTe WIN “. ENGINE eight panels of refractors, with u and lower prisms, for 
w ILHELMSHt ITE WINDING ENGINE. pe flashes of red light at Tescevale of 45 i A 
Tur large winding engine which forms the subject of one | 5 owt. bell, fora signal during foggy weather, was fixed on 

of our two-page engravings this week, was the only one €X- | ¢h. lantern gallery. 
hibited in the German section of the Machinery Hall, at 
Vienna. It was constructed by the Wilhelmshitte Actien | Point de Galle, and 6 miles from the nearest land. It was 
Gesellschaft far Maschinenbau‘ und Eisengieserei Sprottau, | about § mile long, 4 mile broad, and was composed of bard 
Silesia, and it basa palr of cylinders, each 22.63 in. diameter | red sandstone. The reef was —— to both monsoons, 

i 





by 49.4 in. stroke, and was sold as 80 horse power nominal. | a - days wegen As th Ape 
‘e ge jen j , ings: it | Only suitable season was du e north-east monsoon, 
ily ap = ri ore ee peg tee ; - which commenced in Socsner woh terminated in April, the 
re ap Bidens gh 4)” hs of the monsoon being the first and the two last 

the overhanging parts in the gear, which characterised too | best months of the monsoo § 
nany f the engines near it. The valves sre shown sepa- | was almost continuously exposed to a heavy surf, and was 
rately in Figs. 3 and 4. It will be seen that they are of the| visnout secure shelter for shipping. It ‘was determined 
rdinary double- beat type, and that distinct valves are pro- | therefore to form at Galle a dep6t, from which the operations 
| for the induction and eduction. The ports are ar-| gt the rock were to be carried on. Two iron twin-screw 
ranged so as to drain the cylinders of water. One eccentric | steamers, each capable of carrying 120 tons of cargo, ata 
suffices to work each set of valves; its rod is connected with | speed of 10 knots, were used for conveying the materials 
the lower end of a straight vibrating link, and the engines | from the workyard at Galle to the rock, and for attending 
on the light vessel and floating barrack. The steamers were 
each fitted with two steam double-barrel winches, by which 
the stones of the tower were hoisted on board, stowed below, 
| hoisted again to the deck, and from thence to the rock. The 


are linked up, or reversed, by moving the valve connecting 
rod im the link, instead of the link on the rod. The valve 
nnecting rod works a couple of short rocking shafts 


laced » tor the ve ches : pets Ur . 
ame : we te top « \ wer . . = aps Ties | author was of opinion that this was the first instance of ma- 
hese shaits are arranged to raise the vaive levers at the | +. i4) being landed in a seaway from a vessel by means of her 
proper time The valve “ are closed by weights | laced on | own steam power, excepting where the load could be deposited 
the upper ends of their spindles. The winding drums are | by her own swinging derrick. Although it was necessary to 


built of wrought-iron framework upon cast-iron centres. | moor the steamers, when Jaden, at a distance of 30 fathoms 
The pair of centres for one drum are keyed upon the shaft, | from the rock, stones weighing on an average 2} tons were by 
and on the inner side of this drum the brake disc is bolted, | means of these winches beisted out of the hold, landed, and de- 
posited 28 ft. above the rock, at the rate of ten per hour. On the 
8th November, 1869, the author left England, and on the 7th 
March, 1870, landed on the rock for the first time. The 
building of a brick dam round the seaward side of the founda- 


The other drum is, as usual, driven indirectly, in order that 
it may be disconnected when the length of the rope is being 
adjusted. The following is the method employed for driving 
it: Two toothed wheels are keyed to the shaft, and always 


driven t 


cross pieces, having teeth upon them corresponding to the cement, and faced and coped with granite ashlar. This 
teeth of the spur wheels, are placed within the framing of platform contained 10,443 eubie feet of masonry, making, 
the drum, and so arranged that they can be moved radially | together with the tower and base, a total of 47,808 cubic 
either into or out of gear with the spur wheels. When they feet, or about 3541 tons. The season ended on the 3rd of 
are in gear, the whole drum is driven through them, the | May, when 36 landings had been effected, and 220 hours 
centres revolving with the spur wheels, but when they are | worked on the rock. The first landing of the season, 1870-71, 
out of gear, the drum itself can be kept stationary while the |‘ 0k piace on the 28th of November, and the last on the 
engine drives the other drum alone, so as to lengthen or | 28th of April. During this season 84 landings were effected, 
shorten the free length of rope as may be required. The —~ 651 hours worked = coe. eon ong heme = 
drums are made conical so as to balance the rope in the anded on the 28th of December, and at the close of the 
' Ss season 16 stones of the twenty-first course were set. The 
pit; round wire rope is of course used. The brake, as in all | 625+ landing for the season of 1871-72 took place on the 
the other engines at Vienna, is made so that it can be ap- | 16th November, and the last on the 2nd of May. During the 
plied either by steam or hand. |season 74 landings were effected, and 679 hours worked on 
|the rock. The remaining portion of the tower, from the 
THE GREAT BASSES LIGHTHOUSE. | twenty-first course was set, and the framing of the lantern 
Ow Tuesday the 3rd inst., betore the Institution of Civil | cTected- The number of working days of ten hours, from the 
Engineers, a paper was read by Mr. William Douglass, first landing on the rock to the end of the season 1871-72, 
M. inst. C.E., upon the Great Basses Lighthouse, Ceylon. | *** 155 days 3 hours ; and from laying the first stone of the 
Mr. Thomas E. Harrison, president, occupied the chair. f | Sower So setting the last stone of the gallery course 110 days. 
As carly as November, 1826, the late Sir J. J. Gordon | The staff comprised 33 Europeans, including an executive 
tremer, R.N., and the late Captain W. F. Dawson, R.E., | °8'meer, & chief foreman, an accountant, officers in charge 
made an examination of the south and east coasts of Ceylon, | °! ~ ee seamen and mechanics, and 51 native seamen 
one of the rest , ich we san ; i and workmen. 
ene ofthe monals of which wae the recommendation for the |*M.o ight was exhibited on the 10th of March, 1872, and 
1865, however, that the authorities gave instructions for the had since been « ntinued with regularity every night, ame 
preparation of a design for the work. This design, submitted ; S¢™5¢* to sunrise. The illuminant adopted was Ceylon cocoa- 
by the late Mr. Alexander Gordon, M. Inst. C w= for q | But oil, at a price of about 2s. 3d. per gallon. The work 
cylindrical cast-iron tower, secured within an enlarged base- | ¥®* executed without loss of life or limb to any person em- 
ment of masovry, which basement was to be enclosed within | ployed. The total cost of the undertaking was 64,300/., 
an outer casing of cast-iron, and both tower and casing were | being 3611. below the original estimate. F 
to be sunk into the rock. Mr. Gordon’s estimate for the | , The success attending the execution of this work had in- 
work amounted to 33,9462., and that sum having been duced the authorities to order the erection of a similar light- 
sanctioned by the Board of Trade, Mr. W. W. Poingdestre | house on the Little Basses reef, in accordance with a special 
was appointed the resident engineer, and left England for | design and estimate furnished by the engineer of the Trinity 
Ceylon in March, 1856, After three years’ operations and House. The Corporation of Trinity House had undertaken 
the expenditure of about 40,0007, ¢ nly a few landings had | the execution of this work also, and the author was now 
been effected on the rock, and the authorities therefore sus- | “™ployed in carrying it out, the vessels and plant from the 


pended further ores 
In June, 186, the whole question, as to the practicability, se 

probable cost, and reasonable chance of success of the erection ee os RDO _ 

of a lighthouse on the Great Basses, was referred to the Elder NOTES FROM THE NORTH. 

Brethren of the Trinity House, who recommended for approval | Giascow, Wednesday. 

a design prepsred by their engineer, Mr. J. N. Douglass,| Glasgow Pig-Iron Market.—The warrant market con- 

M. Inst. C.E. That desigo was for a granite structure, in | tinued dull during the latter part of last week, with numerous 

which the base of the “ Gordon” Lighthouse was proposed to | transactions taking place from 87s. 6d. to 89s. 6d., closing on 

be utilised. The plan further included a lantern and dioptric | Friday at 88s. 3d. This week there has been rather more de- 

revolving apparatus of the first order; also a light vessel, to | mand, and prices of both warrants and makers’ iron are 


for that purpose. 


be moored off the rock, for exhibiting a red revolving light | firmer. On Monday a good business was done in warrants, | 


The Great Basses reef was 80 miles to the eastward of 
ng on it werefew. The 


The coast for many miles on both sides of the Basses reef 


vit. Th wheels have turned projecting bosses | 0m wae at once pr weeded with. It had since been faced | 
rae peels have 2¢a ‘ £ Osse ‘ .% 
: , —— [ he d I 1 with small ashlar and coped, and now formed a useful portion | 
pon ¥ } it . t ‘ ye dri o as on aie 
"i Wales BS the comes t “— Wo cast-iron of the landing platform, also constructed of rubble stone in | 
" 


| works at Great Basses having been transferred and charged | 


sellers at the close asking 3d. more. A much firmer tone 
exists, which is in some degree due to the anxious conditiog 
excited throughout the mining districts by the prospect of » 
reduction of wages. Last week's pig iron shipments amounted 
to 10,580 tons, as against 12,114 tons in the correspondin, 

week last year. . 


Manufactured Iron.—Owing to the recent reduction jn 
the price of coals and the downward tendency in the price of 
pig iron, until it received a check within the last few days, 
there has been, as was expected by many persons, a reduction 
in the price of manufactured iron to the extent of 11. per ton, 
However, it is doubtful if the fall will bring forth the orders 
that the rolling mills stand so much in need of, the price 
being still high enough to admit of English iron being bvught 
in Scotland to advantage, while Belgian iron is freely 
offered at 21. per ton Seotch prices; the latter, how- 
ever, is very unfavourably received, as its quality is not 
known. The trade is very quiet, and merchants fee! con. 
fident that further reductions must soon take place. 


The Scotch Ironmasters and Miners’ Wages.—After hesi- 
tating for some weeks as to the line of action that should be 
taken with reference to the question of miners’ wages, and 
the time when it should be taken, the Scotch ironmasters 
held a meeting in Glasgow last week, and resolved to give 
notice forthwith that a reduction of wages had been deter. 
mined upon. The notices have since been pois in the 
various mining districts, stating that the reduction would 
take effect after the 16th instant, which is a fortuight's 
warning, although in one or two instances the length of the 
warning is three weeks. It has not yet been officially stated 
what the amount of the reduction is to be, but it w gene- 
rally understood that it will be 20 per cent. But, of course, 
the men wil] claim to have a voice in the making of the 
bargain, and if the employers insist upon breaking the 
wages to the extent of 20 per cent. it is not unlikely that 
there will be resistance offered, especially in one instance. 
There is a general willingness to submit to a reduction of Is. 
per day, and, indeed, a number of collieries have begun work 
on the reduction. Most of Fifeshire, if not even the whole of 
it, is working at the reduction of 1s. per day. 


Launch of a Cunard Liner.—This afternoon Messrs. J. 
and G. Thomson launched from their new shipbuilding yard 
a magnificent screw steamship of upwards of 4500 tons 
| burden, and of the following dimensions: Length over al), 
| 455 ft.; breadth of beam, 42 ft. 6in.; depth, 36 ft. She has 
two jacketted cylinder engines of 60( horse power, bas four 
decks, is bark-rigged, and has eight boilers, heated by 24 
furnaces, with stowage for 1200 tons of coal, and berthage 
accommodation for 300 first-class, and 800 steerage pas- 
sengers. She was named the Bothnia, and has been built 





|for Messrs. Burns and Maclver’s splendid fleet of Cunard 


liners. It may be interesting to state that the Cunard line, 
which has all along borne the highest reputation for able 
and safe management, now numbers no fewer than 49 
steamships, with an aggregate tonnage of upwards of 9,000 


}tons, and nearly 15,000 horse power. Messrs. J. and G, 


Thomson are at present constructing the Scythia, of the 
same burden and dimensions as the Bothnia, and the Cher- 
bourg and Saragossa, of 1600 and 2500 tons respectively, for 
the same owners. 


Burntisland Dock Works.—The construction of the new 
dock is now rapidly progressing, over 150 ft. of the west wall 
having been founded. It is expected that the whole works 
will be ready for coal-shipping in twelve months hence. 


The New Graving Dock at Greenock.—The Greenock 
Harbour Trust have commenced the work of cleaning the 
cofferdam of the new graving dock at Garvel Park, and it # 
confidently expected that in about a fortnight vessels drawing 
14 ft. of water may be taken into the dock. 


The Cyde Navigation Trustees and Napier’s Dock.—At the 
yesterday's monthly meeting of the Clyde Trust it was 
announced that the negotiations which had been in progress 
for some time with the view of acquiring the well-known 
Lancefield Dock, the property of Messrs. Napier and Sons, 
had been broken off. The site is of very limited extent, but 


| as it interferes with the continuity of the harbour accom- 
| modation the trust were even willing to pay what they con- 


sidered a very large sum for it, namely, 30,000/. As the 
river frontage which it affords only extends to 82 yards the 
trust would have been paying at the rate of 4267. 17s. 7d. 


| per lineal yard, or 161. 2s. 6d. per square yard, if they had 


consented ‘to give the sum asked by Mr. Napier, namely, 
36,0001. 
New Engineering Establishment at Johnstone.— Another 


every night during the progress of the work, and to serve as | from 89s. to 90s. 6d., closing at the best, and there was more | hew engineering works is about to be erected in this town. 


a barrack for the executive engineer and staff. The total | eagerness shown to buy yesterday, 
estimated cost of the works was 64,6617. The design having | very freely dealt in from 90s. 6d., 
been approved by the Board of Trade, and the Trinity House | buyers at 91s. 9d. and sellers 92s. 


having agreed to undertake its execution, the necessary funds No. 1. No. 2 
were voted by Parliament, and the work was immediately | sd 6 a 
proceeded with. The author, who was then building the| Gartsherrie, at Glasgow ove ove 1000 930 
Wolf Rock Lighthouse, was appointed the executive engi Coltness ~ es ase 1026 930 
neer. The lighthouse consisted of a cylindrical base, 50 ft.| Summerlee ~ wen = 1000 920 
in height and 32 ft. in diameter, on which was placed a| Carnbroe a a ese 960 920 
tower, 67 ft. Sin. in height, 23 ft. in diameter at the | Monkland ” ove eee 930 910 
base, and 17 ft. in diameter at the springing of the curve of | Clyde 99 eve eee 90 910 
the cavetto. The thickness of the wall was, at the base ofthe | Gov an, at Broomielaw ove que 9230 910 
tower, 5 ft., ard at the top 2 ft. The accommodation within con- | Lengloan, at Port Dundas ... eve 1000 926 
sisted of six cireular rooms, each 13 ft.in diameter. There was| Calder - ooo eee 1000 920 
also a room 12 ft. in diameter in the basement, for coals and Gilengarnock, at Ardrossan... one 076 920 
water, and a rain-water tank below, 7 ft. 6 in. indiameter.| Eglinton »» ove ese 920 900 
From the floor of the tank to the rock, a depth of 11 {t.6in.,| Dalmellington ,, oes _ 920 900 
the building was solid. The tower contained 12,288 cubic feet of | Carron, at Grangemouth, selected... 100 0 - 

granite, and the cylindrical base 26,077 cubic feet, making a| Shotts, at Leith ooo ees ove 1000 926 
total of 37,365 cubie feet, weighing about 2768 tons. The| Kinnell, at Bo'ness... - eis 950 g910 
stones forming the wall of the tower were dovetailed, both | Bar iron 127. 10 0 


horizontally and vertically. Medina cement was used for | (The above all deliverable alongside. 
the first and second courses, and Portland cement for the | There was a strong market this forenoon, and business was 
courses above these. The cylindrical 14 ft. lantern of the | done at 92s. 6d. to 938. 3d. cash, closing 92s. 9d. nominal 





Trinity House was adopted. The dioptric apparatus had | and in the afternoon business was done at 02s. Od. to 93s., 


and warrants have been | Mr. John Lang, engineer, High-street, Johnstone, has taken 
to 91s. 9d., closing with | off ground for a building near the site of the new rauwey 
| station, at the foot of Laigh Cartside-street. Engineering 


holds a very important position among the manufactures 
this district, there now being about a dozen iron foundry 
engineering works in the locality. 

Anstruther Harbour Works Again.—The works in 
gress at Anstruther harbour were again seriously injured by 
a severe storm which swept along the east coast + 
Wednesday and Thursday. In the forenoon of Thursday the 
staging which had been erected for the pee of expending 
the pier was carried away completely. Two of the large 
concrete blocks, weighing about 20 tons each, were knocked 
from the top of the pier into the water. 








Coat ty New Sovurm Warzs.—The quantity of coa! raised 
in New South Wales in 1872 was 858,716 tons, valued st 
340,973. The corresponding extraction in 1871 was 767,862 
tons, valued at 267,412. The increase in the production 
1872 over 1871 was thus 90,854 tons. If the quantity 
coal raised from the New South Wales mines in 1673 did no 

resent any material increase upon 1872, the quality 
ast year's extraction is said to have exhibited an improve 
ment. 
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We vive with the present number two double-page plates 
showing respectively views of a pair of 80 HP. Wind- 
ing Engines, and of the Leopoldsberg (Kahlenberg) Rail- 

Of the former, a description will be found on 
page 176. The description of the latter is unavoidably 
postponed until next week. 
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TERRESTRIAL ELECTRICITY. 

Ix the admirable remarks recently delivered by 
‘ir William Thomson in his presidential address to 
the Society of Telegraph Engineers; which was 
printed in ertenso im our columns, there is one 

‘bject which demands more than passing notice. 
We refer especially to the question of “ earth 

urents"—the bugbear of telegraphists—coupled 
with other terrestrial phenomena, to which Sir 
Will am Thomson has given the name of ‘ terres- 

tai electricity.” 

This is a subject in which the President of the 
Society of Telegraph Engineers has made himself 
pre-eminent, and his remarks deserve the fullest 
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consideration which can be given to them. The 
subject embraces the magnetism of the earth, the 
peculiar but regular variation of the north pole, the 
phenomena of “ earth currents,” magnetic storms, 
and so forth. Sir William says: ‘’ motion of 
the magnetic pole in a circle round the true north 
pole has already (within the period during which 
accurate measurements have been made) been ex- 
perienced to the extent of rather more than a 
quarter of the whole revolution, It is one of the 
greatest mysteries of science, a mystery which I 
might almost say is to myself a subject of daily 
contemplation, What can be the cause of this 
magnetism in the interior of the earth?” 

It might well be asked what can be the cause of 
the magnetism of the earth? Is it produced by the 
action of electric currents, or on the other hand 
are these currents produced by the earth's magne- 
tism? We have here a large field for inquiry, and 
the subject presents to our notice one of the most 
important points in the marvellous formation of our 
earth. At present it is a question of hypothesis, a 
pure mystery, and one to which time alone can give 
us the true clue, 

The automatic observations taken daily at our 
observatories, especially at the Royal Observatory 
at Greenwich, show the daily variations of the 
magnetometers—the horizontal force, the declina- 
tion, and the vertical force of the magnet—as also 
the daily variation of the “earth currents.” The 
earth currents are observed by means of two 


, | wires, whose terminal points are as near as possible 
y to establish a branch office in the | 


north and south, east and west, the point of inter- 
section of the lines drawn from the earthplates 
being close to the Observatory. ‘The strength and 
direction of these currents are photographically 
recorded, as are also the motions of the magneto- 
meters. ‘These results, traced by the movements 
of the magnets and the earth currents, will, in the 
future, be of incalculable value when observations 
have at length given a clue to the mystery of the 
earth's magnetism. We propose in an early number 
to give some account of the Magnetic Department 
of the Royal Observatory, where the observations 
of the different magnetometers and of the earth 
currents are taken. 

It is, however, only by the effect of constant 
observation that we may at length hold in our 
hands the end of the line which shall lead us 
finally to the true elucidation of the question. It 
would be now rash even to suggest an explanation, 
but we may follow up the points suggested by Sir 
William Thomson, which will ultimately lead us on 
to the desired goal. ‘The electric telegraph has now 
spread its arms over the whole world, and upon the 
superintendents and operators at the various impor- 
tant stations Sir William relies for obtaining such in- 
formation as will prove of incalculable value. ‘* Now, 
if we could have simultaneous observations of the 


{| underground currents, of the three magnetic ele- 


ments, and of the aurora, we should have a mass of 


6| evidence from which, I believe, without fail, we 


ought to be able to conclude an answer more or less 
definite to the question I have put.” 

The President puts to the Society of Telegraph 
Engineers a suggestion which will ultimately bear 
fruit, and which we trust will soon be acted upon. 
It is the frequent observation during the day and 
during magnetic storms of the “ potential” of the 
earth currents passing over telegraph lines, whether 
submarine or overhead. Simultaneous observations 
of the “potential” of the extremities of a line, 
taken at regular periods and carefully noted, is what 
is required. 

The question arises how can this be done? We 
look upon it as one of the points which will prove 
to the world the utility of such a scientific body as 
the y wy oy Telegraph Engineers, and whether 
the duty undertaken by them alone, or in 
co-operation with the Roval and Meteorological 
Societies, it is one of paramount importance, and 
should be at once undertaken. 

The Telegraph Engineers are ey qualified 
for this duty ; their members are skilled in such 
observations, and they are so widely scattered over 
the face of the e that in a very short space 
of time a small a of observers —_ - formed 
for the purpose of assisting in elucidating so in- 
seven’ ts scientific problem. — There will, we 
apprehend, be no difficulty in obtaining the requisite 
amount of observers, but the instruments of preci- 
sion required for such p are somewhat costly, 
and it is on this point that the greatest difficulty 
will be experienced. However, by unity of action 
and proper representations we do not doubt but 


that the instruments will be in due time forth- 
coming. 
The observations of the “ currents” which ed 


periods of time. ° 
should be of two classes, primary and , 
That is, the observatories for recording these “ cur- 
rents” in various parte of the world should be 
divided into two classes ; the one special, the other 
general. The instruction as to time being of course 
universal, The general class of observations would 
be similar to the general type of meteorological ob- 
servations, and would embrace notes taken at any 
telegraph station in the world, By a combined 
system of action and with due representation we 
believe it possible that all the various telegraph 
authorities, whether Government or private, would 
instruct such officials in their service to aid in this 
great work. 

The observations on land lines would consist in 
noting the deflection on a galvanometer, the direc- 
tion or sign of the earth current, and so far as can 
be obtained its ‘‘ potential.” One great difficulty 
has to be contended with in all land lines, and that 
is when a magnetic storm occurs, the strength of the 
‘‘earth currents” become so great as to interfere 
most materially with the working of the line, and 
sometimes to entirely stop the traffic. We may in- 
stance the storm of February 4, 1872, when almost all 
the lines in Europe and the East were stop In 
such cases the energy of the superintendent and 
staff is almost entirely directed to the endeavour to 
get messages through, and so but little time is 
available for observation, But we still think that 
on such occasions some most im t observations 
might be taken. Many results have been obtained 
from various places during some of these magnetic 
storms, but though from want of simultaneous ob- 
servation and definite details they have been of no 
great scientific value, it must be admitted they 
possess a high scientific interest. In this general 
class of observation, to insure success, and to obtain 
valuable records, it would be necessary to issue most 
explicit instructions, and to supply every observing 
station with proper forms to be filled up, which, at 
stated intervals, might be forwarded to the general 
head-quarters, 

It is from what we have termed the “ special” 
class of observers that the greatest result may be 
anticipated. These observers would naturally be, 
from the importance of the charge already in their 
hands, gentlemen of acknowledged scientific skill 
and electrical attainments. e allude to those 
electricians who are in charge of the stations at the 
ends of the various submarine cables, which stretch 
nearly over the whole world. 

By establishing a chain of stations from East to 
West at the ends of the various submarine cables, 
and supplying them with instruments of precision, 
we should obtain a series of observatories of the 
most important character. Starting from the East, 
we have Japan, Hong Kong, Port Darwin (Aus- 
tralia), Java, Singapore, thence Madras (where 
alre Mr. G, K. Winter, telegraph engineer of 
the Madras Railway, has made some most impor- 
tant observations upon the regularity of the daily 
variation of the “earth currents”). Again, at 
Bombay, Aden, Suez, Alexandria, Malta, Gibraltar, 
Lisbon, Falmouth. We have thus a grand chain to 
England, and from England to America we have 
Valentia, Newfoundland, St. Pierre, and Boston. 
The cables across the South Atlantic to the states 
of South America could ultimately be added. But 
the series of observing stations we have mentioned 
would present a magnificent field for observation. 

‘The observations required would be the potential, 
the sign and the direction of the earth currents 


observation. 
purpose would be an accurate and 
electrometer, and a Clark’s standard cell. The 
electrometer could always be in constant connexion 
with the cable, as it does not interfere in any way 
with the working. The standard cell w be 
the ‘‘ constant” of the electro- 


points for commence with 
this number might be to ten; this would be 





necessary in consequence of the expense of a proper 
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electrometer, one fit for the purpose. In many cases, 
however, the expefise might partly be borne by the 
Submarine Company, as they would then have 
at their stations a most important instrument which 
would be of the greatest use in testing their lines 
oI here is a large field for the further use of such 
a valuable instrument as a good * electrometer, 
and it is really worth the while of our electricians 
to endeavour to make such an improvement in this 
form of instrument as will materially reduce its cost. 
In the interest we have always shown for electrical 


nd telegraphic subjects we have brought this ques- 
tion before our readers in the hope that the admir- 
able suggestions made by Sir William Thomson will 
find root. and that as their reanlt the world may 
‘ sin such a series of facts and observations as will 
tend to prove not only the nature and source of 

Terrestrial Electricity,” bat enable us at last to 
fathom the mystery of the ** Earth's Mavgnetism 


TARGET’S SEWERAGE SYSTEM. 

Tue multiplicity of plans which have been brought 
out for the purpose of removing and disposing of 
the waste, or refuse of human life, together with 
that of the lower animals, is an evidence of the diffi- 
culty which surrounds the entire question. This 
difficulty may be viewed in its mechanical, chemical, 
and financial phases, and each of these has its com- 
plications, owing to the variety of local conditions 
which have to be satisfied. In the case of places 
situated near the sea, a long sewer running toa 
point, a little below the low water level, is generally 
depended on to get rid of all liquid refuse, while 
the solid matters, such as ashes, &c., are generally 
used on adjacent land, or for brickmaking. Towns 
placed near rivers, have, as a rule, in all parts of 
our own and other countries, used the stream as 
the receptacle of refuse of all kinds; and in places 
where no adjacent river or even brook is available, 
all the liquid refuse has been thrown into cesspits 
or ponds, or, in fact, any hollow place, without the 
slightest reference to the dangerous consequences 
that might ensue. In regard to the “ dust-bin” 
refuse, including not only ashes but decomposing 
vegetable matter, &c., a glance at some of the 
vacant ground in the suburbs of London and other 
large towns, will at once explain its disposal by a 
common notice that ‘Dry rubbish may be shot 
here ;” and on this rubbish a large number of new 
streets has for years been built to the detriment of 
public health. 

The sewage question, per se, has been largely 
dealt with in our present and preceding volumes, 
chiefly in regard to the water-closet, midden, and 
other recipients of refuse, and the individual means 
that have been proposed, by irrigation, precipita- 
tion, and other methods to deal therewith, nen ven 
explained. In the present article we propose to 
deal with the subject in a comprehensive point of 
view, even at the risk of apparent repetition of some 
matters which have been, in previous articles, some- 
what fully discussed. For this purpose we may 
first inquire as to what refuse has to be dealt with, 
in all classes of towns, whether of a social, agricul- 
tural, or manufacturing character. 

Wherever the water-closet system has been 
adopted there has been a large dilution of the 
urinary and fecal matter prevalent, dependent 
partly on the amount of the water supply afforded 
to each house, but perhaps still more so on the 
habits of its inhabitants. Asa rule, the intermit- 
tent system is for the present the mode of supply 
in many parts of the United Kingdom, but now the 
constant supply is being gradually adopted, at- 
tended with an actual saving on the previous 
amount of water used or wasted. This is a matter 
of no surprise considering that where butts and 
cisterns have prevailed, the tenants, generally, 
have considered it their duty to use all the daily 
supply afforded them, and beside there is the loss 
caused by defective ball-cocks, taps, &c. This 
loss to the water companies, however, may have 
resulted in social benefit by the continual flushing 
of the sewers which has consequently taken place. 

But in many places the water-closet system is 
all but unknown, and hence the use of privies, 
middens, &c., in which the human excrementitious 
matter is literally stored, in each household, per- 
a for months or even years. The ashpit is 
either separate from, or adjacent to the privy ; the 
other liquid house refuse being usually cast into the 
streets to run down the sewers or to fester during 
the hot weather in the open air, poisoning the in- 
habitants on either side of the street. Yorkshire, 
Lancashire, and a large proportion of Scotland pre- 


sent this in its worst state, at the present day. The 
only means of removing all classes of refuse in such 
places from the house is that of cartage, which is at 
the same time expensive, a dangerous nuisance, and 
very imperfect in its action. All or most of the 
agricultural districts also fall under this category. 

Lastly, the disturbing element of manufacturing 
operations appears. Generally these are never car- 
ried on when sewers alone can be depended on for 
conveying away the refuse, except as an adjunct to 
adjacent rivers, which are made directly or indi- 
rectly the recipients of a series of waste products 
which it would defy the most profound chemist to 
enumerate, let alone describe. Usually in all manu- 
facturing towns the privy, cesspool, and ashpit are 
the chief receptacles of house refuse, with a mere 
sprinkling of water-closeta. 

From these sources we derive all the refuse which 
engineering and chemical science and art have to 
contend with in solving sanitary questions. Con- 
sequent on the varying conditions, qualities, loca- 
lities, &e., of such refuse, numerous schemes have 
been adopted or proposed, which may be shortly 
stated as follows: For the purification, disposal, and 
utilisation of sewage, those of irrigation, filtration, 
and precipitation ; for dealing with urine and ex- 
creta alone, Moule’s, Goux’s, and similar dry-closet 
systems, all of which require the separate removal 
of ashes ; and the latter both the separate removal 
of ashes and houae-slops; while last may be 
mentioned the tub system, by which all the house 
refuse is removed weekly, or at shorter intervals, 
from the place of deposit to be subsequently dis- 
posed of as manure, &c. Scott's system, as now 
practised at Ealing, and experimented on at Bir- 
mingham, has the distinctive feature of dealing 
with the sewage, by using lime as a precipitant, 
and converting the resulting residue into cement ; 
the house ashes he, however, leaves untouched. In 
this résumé of all the leading systems we have 
omitted both names and details, as they will be 
found in ¢ertenso in our two last volumes. 

By careful examination of all the existing schemes 
of removing, disposing, or utilising sewage, excreta, 
ashes, &c., it will be seen that each has only a 
partial adaptation to the entire purpose, leaving 
something to be supplemented by separate methods, 
excepting perhaps the tub system, as followed at 
Rochdale, &c., by which all except manufacturing 
refuse is removed, that being left to pass into the 
sewers, together with the rainfall and street 
waterings. 

To meet all the necessities of the case we have 
now to draw attention to a very comprehensive 
scheme suggested and patented by Mr. Felix 
Target, of which a ound outline was given in our 
two preceding volumes by means of letters fur- 
nished by that gentleman. He divides his method 
into two departments, namely, that of closet re- 
ceptacles, and the removal of the deposit to works ; 
in which, secondly, such deposit is converted into a 
portable concentrated manure in the form of an 
ammoniacal salt, 

He proposes to collect, or rather receive, the 
liquid and solid excreta, in such a manner that the 
urine shall be voided in a separate chamber from 
the feces, under the assumption that the two are 
naturally voided separately at an angle of about 
45 deg. He employs in such closets an absorbent 
for taking up the fecal product, using for the 
purpose straw, chaff, screened ashes, peat, &c. 
This receptacle he terms an “ eccentric divisor,” or 
““ E. C. closet.” The mechanical arrangement of 
this is such as to permit it to be placed under any 
already existing privy seat. The receptacle may be 
removed every week or fortnight, according to the 
extent of its use. For indoor use, sick-rooms, &c., 
an arrangement is made by which, at each time of 
use, the disinfection or deodorisation of the 
excreta is effected. This is made automatic by 
providing a movable seat hung on sash centres, 
depressed in front and raised at the back. By 
means of an india-rubber spring, a certain amount 
of disinfectant matter is caused to fall on the 
feces, at each time the ‘ closet” is used, when the 
occupier removes from the seat; and the action is 
repeated on each occasion of the seat being used, 
provision being made for about 100 times. The 
urine is collected apart from the feces. The in- 
ventor suggests the use of sawdust as the absor- 
bent combined with any kind of disinfectant. The 
advantage of this arrangement consiste in its not 
being liable to get out of order, and consequently 
its action is regular and to be depended on. For 
collection from several houses, built in blocks, Mr. 





Target suggests an arrangement by which the 





whole essential features of the plan can be carried 
out, but avoiding the neceasity of separate or house- 
to-house collection. His great object, as will be 
subsequently shown, is that of carefully collecting the 
urine apart from the fecal matter. In respect to the 
collection of ashes, kitchen refuse, &c., he proposes 
daily calls on the part of the scavenger, whose 
approach should be announced by a bell, the house 
refuse being placed outside of the house in a tub or 
box, and thus the dust-bin would be avoided. Ty 
prevent any annoyance in regard to emptying 
closets separately, he suggests that pipes may be 
laid from the closets of several houses into a common 
cistern, whence the urine, &c., may be pumped 
into carts for their removal. ‘This method would of 
necessity be much more economical than that of 
house-to-house collection. But besides, there is 
the advantage of preventing the overflow of tubs, 
now used in some placea, as a system which 
occasions uch nuisance, dirt, and even danger to 
health, 

Thus far we have described the chief points of 
Mr. Target's plan in regard to the collection and 
removal of house refuse, but the most important 
part, that of its conversion into a profitable com- 
mercial product, has to be dealt with. 

For successfully carrying this out Mr. Target 
depends on the fact that the fecal matter is of 
much less value than the urine. He, therefore, 
bases all his methods on their separate collection in the 
closets or receptacles at the moment of their voidance, 
dealing with fecal as a solid, and the urine as a 
liquid, He estimates, making various allowances 
for loss, &c., that 24 oz. of mixed excreta may be 
collected daily from each individual in an average 
population of, say, 100,000 persons, which would 
consequently give, daily, about 11 tons 3 cwt. of 
fecal matter to 58 tons 12 cwt. of liquid matter 
(urine), or in round numbers something like 
70 tons, 

It is presumed that each of these products has 
been collected separately, by means of the divider 
closet, the fmces having been mixed with the 
absorbents and disinfectants. The receptacles when 
full are to be conveyed in closed vans to the works. 
The fwcal or solid matter is then to be incorporated 
with coal tar, and then moulded by suitable ma- 
chinery into blocks or bricks. These blocks are 
then to be air-dried, in the manner usually followed 
in house brickmaking, and thus, in a few days, 
they will become suitable fuel, to be used in place 
of coal for further operations. It will thus be seen 
that Mr. Target proposes fo utilise all the carbon of 
the human excreta for heating Pg and thus to 
economise this cause of expenditure. 

The next step is that of treating the urine so as 
to extract from it, in the most economical and 
effective manner, all its nitrogen in the form of 
ammonia, and the subsequent conversion of this into 
sulphate of ammonia as a manure now so greatly 
in request ; or, if desirable, to produce ordi sal- 
ammoniac, which is largely employed in meta and 
other manufactures. ‘The urine is heated with 
caustic lime in a closed apparatus and the ammonia 
given off is received into sulphuric acid, if sulphate 
of ammonia be required, or into hydrochloric acid 
if sal-ammoniac is to be produced. Generally the 

lan followed would be that adopted at gas works 
or similar purposes ; but Mr. Target's method of 
economising fuel, by using the “ bricks” made from 
the feces, and the gases evolved in their combus- 
tion as a source of heat, will nearly, if not entirely, 
do away with the use of coal. In fact, he calculates 
that the 11 tons of fecal matter mixed with an 
aoe proportion of tar, as already described, 
would render any other fuel needless. ‘This is 4 
most important point, because the cost of the fuel 
is the element on which the success of the entire 
plan, in a commercial point of view, depends. Equally 
so is the method by which the heat produced is 
applied, and to effect this in the best manner Mr. 
Target has invented a still in which all such con- 
ditions are rigorously carried out. 

Next comes the important point of the financial 
part of the affair. Entering into careful calcula- 
tion of the expenses of collection, removal, and 
manufacture, including all items of expenditure 
for wages, &c., Mr. Target puts the cost of the con- 
version of the excreta of a es of 100,000 
persons at 50/. per day, which would be covered by 
the amount of sulphate of ammonia daily produced, 
leaving many other products that might be utilised, 
including phosphates, alkaline saltay &e.,- derivable 
as residual products both from the feces and urine. 

We have thus epitomised the leading principles 
of Mr. Target’s.method, as applicable to large 
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towns. Some of the details are not new, but the 
combination of them and others presents several 
povel features, but especially that of economy 
in manufacture, By all previously described 
methods, a large proportion of the nitrogenous pro- 
ducts of the human system is lost, and to prevent 
such loss is Mr. Target's object. It is evident that 
the whole system must be subject to certain modi- 
fication, according to the locality in which it is to 
be applied. In districts where the population is 
highly fed, the products will be much more in 
quantity and therefore in value, owing to the pre- 
sence of more nitrogenous matter than could be 
gathered from poorer districts, In some places, 
slack coal, being very cheap, might be used, and 
the fecal solids be sent out as dried manure, while 
in others they would be employed exclusively as 
fuel. It is a great advantage of the plan that it 
can be used caine such varied conditions. Another 
and highly important point is that the sulphate of 
ammonia formed is of such high commercial value 
as to make the question of its cost of carriage in- 
significant, no matter what the distance may be, 
and in this it compares most advantageously with 
all the manures yet produced by chemically pre- 
cipitating sewage, for they generally contain, at 
least, three-fourths of their weight of matter 
positively valueless and inert. ‘The sulphate of 
ammonia, again, is a product that does not change 
hy keeping, and its demand in the market is almost 
always in excess of the supply. It at present fetches 
from 15/, to 17/. per ton. 

We are not aware of a single instance in which 
the disposal of sewage and other refuse has yet been 
effected but at a cost to the ratepayers, except per- 
haps in one or two cases in which irrigation has 
been followed rather asa fancy than a business. All 
the chemical schemes have notably failed, and the 
tub system has entailed much cost where it has 
been adopted. It is true that the chief problem is 
not so much how to turn the sewage of towns into 
money making, as how least injuriously and with 
most economy to get rid of it. But if this can be 
done in a manner which, while affording no profit, 
may at least cover the entire cost, the advantage 
will be enormous. This Mr. Target proposes to 
obtain. The authorities of most of our towns are 
utterly at a loss how to get rid of their sewage, and 
this new method, or rather combination of methods, 
affords a good chance of solving the problem ina 
sanitary and financial point of view. 


MARINE SAFETY VALVES. 

Ovr contemporary The Engineer has last week given 
its readers a third article on Safety Valves and the 
Board of Trade. In that article the writer con- 
tinues his personal censures with the same blindness 
in aim and unreasonableness in argument that dis- 
tinguished the preceding articles. Before writing 
such attacks, it is surely due to his readers that he 
should have put himself in the way of understanding 
the question he discusses both in its science and in 
its history; but he does neither; he gets a paper 
on safety valves ready made to his ale and, as he 
did with Trowbridge’s little book on safety valves, 
he at once rushes forward with a leading article, en- 
dorsing everything it contains just as confidently as 
if he had read them and ines them. Our 
readers will remember what a monument he made 
to himself out of Mr. Trowbridge’s book, and how 
we helped him on that occasion to get his name up 
very high uponit. When we now read these confi- 
dent assertions about safety valves, let us remember 
that The Engineer, on October the 18th, 1872, as- 
sared its readers that, for steam at 75 lb. pressure, 
an orifice of .59in. area cannot be obtained with a 
common safety valve unless its diameter be at least 
23.6in. It also said that “a valve blowing off 
steam of about 75 lb. on the square inch will not 
rise more than 1-120th of an inch from its seat.” 
It gave the following italicised: * The higher the 
pressure the less will the valve rise.” And it made 
tis more emphatic by adding: “ This is an ex- 
tremely important statement — beyond question 
true.” But the same paper now tells us that valves 
blowing off steam at 341b. actually rose 3-16ths of 
a0 inch from their seats. He finishes last week's 
article thus: “* We rub our eyes and ask, is this 
really the year 1874? Is it possible that the marine 
rurveyors of the Board of ‘lrade are so ignorant of 
all that is going on around them that they regard 
the use of spring loads as experiments ?” We gladly 
reply to this awakened sleeper that it is 1874, and 


ments of his is 1872, October and November, and 
we ask him, has he been sleeping ever since? Let 
him give his eyes another rub, and try to collect 
himself sufficiently to say, now, whether his 1-120th 
of an inch of rise was a dream, or is it still “ beyond 
question true.” He gave 1-54th of an inch as the 
highest possible lift for 35 lb, steam ; how does he 
now give us 3-]16ths of an inch, or ten times 1-54th 
of an inch, for 341b.? We hope to have an answer 
to this, and when he next writes sensation articles 
on the lift of safety valves he should keep rubbing 
his eyes all the time he is writing, or hire a boy to 
do it for him, and he should never write “this 
is beyond question true,” until he has laid down his 
pen for at least five minutes and given his eyes an 
extra and ‘beyond question” rubbing up. No, 
the Board of Trade surveyors are not ignorant of 
all that is going on around them in this matter ; they 
have even noticed The Engineer's own safety valve, 
which we reproduce here as The Engineer's idea of 
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what a spring safety valve to ‘“ fulfil every possible 
condition” really ought to be. Let any sensible 
man look at it, and try to realise that The Engineer 
in October, 1872, advises its readers to construct 
safety valves such as this, and eighteen months 
afterwards expresses surprise that spring safety 
valves are not universally adopted and —— by 
the Board of Trade, and remembering what he had 
written, and the date of his paragon safety valve, 
and seeing none of them in use, he says, ‘‘ We rub 
our eyes and ask, is this really 1874?” The 
writer appears to be in great grief because his valve 
is not adopted, and we fear that we can really afford 
him no comfort in the matter. We consider in 
fact that The Engineer's paragon safety valve is 
a sufficient justification for the action of the Board 
of Trade. We have only to point to that as a sample 
of what The Engineer would like them to pass, to 
understand the reluctance the Board manifests to 
issuing a general order that any surveyor may pass 
any spring safety valve he may approve of, Some 
surveyors, if only equal in calibre to our contempo- 
rary might pass the above, and who would be re- 
sponsible for the result? We cannot expect to get 
all surveyors, at the salary they receive, to be men 
so much superior to the editor of The Engineer, as 
to be able to discriminate between valves and valves 
where he has so remarkably failed. Whoever may 
have just ground of complaint in this matter, surely 
The Engineer Ought to say not one word about 
ignorance in this matter. If the Board had had no 
better advice than that given by The Engineer, they 
would have issued an order on The Engineer's autho- 
rity that in future the safety valves were to be in 
area not less than the area of the pistons of the 
steam cylinders; for, if 23 in. diameter be necessary 
for .59 in. area of orifice, our readers will find that 
for 34 1b. steam that size would be just barely 





We tell him also that the date of these other state- 


sufficient to relieve the boilers, Our contemporary 








should reflect upon this, and give the Board of 
Trade credit for having not followed him before, 
for there is quite as much merit in inaction under 
those circumstances as for activity when the occasion 
requires it. He cried then ‘*A most important 
statement—beyond question true”! He thought a 
new day had dawned; he was the first herald of the 
light that had arisen ; but it proved to be only a 
lucifer match he had struck, and while he held it, it 
burnt his fingers. He now cries “‘ Wolf, wolf!” 
and hounds on his readers against the Board of 
Trade, We ask him to seat himself upon his paragon 
safety valve, and to rub his eyes while we explain 
to him and to our readers the position occupied by 
the Board of Trade in this question of safety valve 
surveys, 

The words of the Act are “ Every steamship of 
which a survey is hereby required shall be provided 
with a Safety Valve upon each Boiler, so constructed 
as to be out of the Control of the engineer when the 
Steam is up, and, if such Valve is in addition to 
the ordinary Valve, it shall be so constructed as to 
have an Area not less and a Pressure not greater 
than the Area of and Pressure on that Valve. . . .” 
‘* And the Declaration of the Engineer Surveyor 
shall contain Statements of the following Par- 
ticulars ;” .... ‘* That the Safety Valves... . 
areeuch, and in such Condition as are required by this 
Act.” . . . “ And such Declarations shall be in such 
form as the Board of Trade directs,” 

The Act specifies that the Government safety 
valve shall be so constructed that its pressure shall 
be not greater than the pressure on an ordinary 
safety valve. We suppose we may at once assume 
that an ordinary safety valve may fairly be considered 
to be a common dead-weight valve. The Board of 
Trade do not object to any form of safety valve con- 
struction, if it be mechanically sufficient ; but they 
say the pressure of the safety valve must not exceed 
the pressure on an ordinary valve, The Engineer 
last week says ‘‘It should be obvious that a spring 
will differ in action from a dead weight only in this, 
that as the valve rises the spring becomes compressed 
and the load is prrcutiors The italics are ours. 
But the Act says the load must nof be augmented 
beyond the load on an ordinary valve. The Board 
of Trade, not from engineering considerations at 
all, but simply and literally applying the letter and 
spirit of the Act, direct their surveyors that in 
the case of spring-loaded valves, the pressure stated 
in their declarations shall be the pressure when 
steam is up, and the safety valves acting to relieve 
the boiler as fast as the fires can make steam. The 
object is to include in the declaration pressure just 
that augmentation of load beyond the load on a dead 
weight valve, which our contemporary says is the 
only difference between the action of a spring and 
the action of a dead weight. 

Can it be disputed that the Board in doing so are 
only properly discharging their daty? and that the 
alternative, which The Engineer seems to favour, 
would result in the substitution of spring-fastened 
plugs for safety valves, and in the adoption of 
such mechanical curiosities as that stool we have 
asked the writer in our contemporary to sit on, 
We are in hope that Zhe Engineer will admit its 
error this time. § ring safety valves have been 
submitted for B of ‘Trade survey with springs 
so stiff that the extension of valve spindle by 
increase of temperature while steam was being 
raised, and a slight error of only a sinall portion of 
aturn of the adjusting nut, added 40 Ib. to the load 

r square inch on the valve when it commenced to 

low. Fifty per cent. augmentation of load while 
relieving the boiler yes yr in oe action, “ye the 
engines sto’ , is about the ormance of man 
rs baron safet ive The Board ot 
‘Trade, when made aware of this, had, it seems to 
us, no alternative, if they meant really to carry out 
the requirements of the Act ; they were compelled to 
contro! the construction of spring safety valves by 
enforcing the words of the Act, that they would 
only be permitted under the condition that there 
should be noaugmentation of load by their use, 

The Engineer proposes to use very cole springs, 60 
that the augmentation of load would be very little. 
The Board have never objected to the making of 
springs of any length ; their rule is that if the aug- 
mentation is as nothing,” the difference between 
the dead weight and spring load pressures on their 
surveyors’ declarations shall be also as nothing. Our 
contemporary says that with a certain valve, the dif- 
ference between dead weight and the spring load was 
1 lb., and that in another experiment the difference 
was nothing, and that therefore, Mr. Trail and 
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in a very short space of time. At the lower end, 
and below the flue, a rose is fixed, to prevent the 
accidental admission of any cotton waste, or chips, 
or other foreign material that may unawares be left 
in the boiler. Fourteen or sixteen of these copper 
coils can be fixed within one flue of usual dimen- 
sions for Lancashire boilers, and, as the superficial 
area of one tube is said to be just equal to one ordi- 
nary conical or Galloway tube, the heating surface 
is thereby increased, circulation of water somewhat 
improved, and this with the least possible detriment 
to the strength of the flue, the holes being so small 
as to be of no moment. If an increased oppor- 
tunity for cool water to find its way from the bottom 
of the flue to the top is desirable, then these 16 or 18 
1} in. tabes will add a very small amount of area for 
that purpose. Ina boiler, say, 28 ft. by 7ft., with two 
flues, the spaces between the shell and the flues, and 
between the flues themselves, is about 35 square feet, 
and to this the 36 coil tubes (18 per flue) will only 
add about 8] square inches area, or a little over 
half a square foot. The heating surface probably 
is of some direct value so long as all goes well with 
the tubes. ‘The surface is about 8 square feet per 
coil, whieh gives about 288 square feet in the two 
flues (18 coils per flue), and as the solid contents of 
the coils altogether is only about 9 cubic feet, or 
56 gallons, a rather rapid boiling will in all proba- 
bility take place within them, and a corresponding 
diminution take place in the temperature of the 
gases passing forward. We are informed that the 
reduction has been ascertained to be from 900 deg., 
before reaching the coils, to about 550 deg. when 
leaving the boiler, after having passed the coils and 
twice the length of the boiler, but how much is 
due to the coils alone was not, so far as we know, 
snown, 

The only weak point we notice as likely to exist in 
this arrangementis that the tubes may become choked 
up, and, being spiral in form, they cannot be ex- 
amined or cleaned. But here we are met, as in the 
case of Bell’s economisers, with the ‘* expansion and 
contraction” theory, coupled with the ‘rush of 
water,” the combined action of which has proved, 
in a case where a very heavy deposit was usual 
under ordinary circumstances, to be sufficient to 
prevent incrustation entirely. A coiltube that had 
been working for many months has been taken 
out and cut in two, and is exhibited, to show the 
internal condition. Provided this freedom from in- 
ternal deposit can be depended upon in all cases, 
there seems to be an increase in the evaporative 
power of a boiler rendered possible with very little 
trouble, though it may still be argued that a suffi- 
ciently long boiler, rightly proportioned, will ab- 
sorb all the heat that it is desirable to take from the 
gases before letting them leave the boiler to go to 
feed-water heaters, &c. The consumption of coal per 
indicated horse power in the boiler and engine of 
Messrs. Heyworth’s own mill, where these coils are 
largely used, is so low that we hope to give some 
further statements in regard to the entire arrange- 
ment, both of boilers and engines, atsome future 
time 


Last week we described the type of tubulous boiler 





known as the ‘‘ Howard” boiler, and manufactured | 
now by the Barrow Shipbuilding rp a p and | 
passing round the Exhibition we find several other | 
structures, which are more or less combinations of | 
water heaters and boilers, or tubulous boilers having 
one or more steam chambers attached to them. 

The Patent Steam Boiler Company exhibit a 
60-horse power boiler constructed under Roots’ 
patent. In this boiler the tubes.are smaller than in 
the Howard, being only 5 in. diameter. The ar- 
rangement as to the inclination of the tubes is 
exactly the reverse of the Howard, that is, the 
tubes are higher at the fire end than at the back. 
The feed is introduced at the lowest end of the 
bottom row of tubes, that is, at the back part of 
the boiler, and passes upwards and towards the fire. 
The method by which the end connexions are made 
differs essentially from the Howard boiler. The 
cast-iron boxes, into which the inclined tubes are 
screwed, are square in form, and when placed 
altogether, form two complete ends or walls con- 
nected by the tubes ; on the face of each of the said 
boxes are two circular openings, through which 
access may be had to each tube end, and suitable 
provision being made for T-headed bolts, short 
LJ-shaped connecting cast-iron caps are bolted 
against and over pairs of these holes, belonging to 
two separate boxes, a number of them thus couple 
up the whole set, and form a series of serpentine 
water and steam passages leading upwards to the 





cast-iron steam dome or receiver placed above 
the highest tube end. The fire is below the 
tubes, the flames pass through the spaces be- 
tween the tubes, as in the Howard boiler before 
described. The joints between the caps and the box 
ends are elastic also, as in the Howard boiler, but 
are formed without the copper rings used in that 
boiler. Safety, economy in consumption of fuel, 
evaporative power, durability, and facility for re- 
pairs, are some of the leading advantages claimed for 
this boiler. It seems to provide a somewhat better 
arrangement for the circulation of water than the 
other boiler, but offers very little, if any, more water 
surface, from which the steam is to escape, and, 
therefore, we fear sudden fluctuations in the water 
level, and frequent partially empty tubes, must 
result from the effort of the steam to find its way up 
the tortuous ges to the steam chamber above. 
And if the tubes do thus remain for a short period 
empty, or partially so, the return of water will 
tend much to their ultimate destruction. 

Another form of tubulous boiler is that manu- 
factured by Mr. Joseph Halliday, of Newtown, 
Manchester, called Griffith's patent safety boiler. 
It appears to be one much used in America, and 
only recently introduced into England. In this 
boiler, which is called 60 horse power, and is 
erected complete, the tubes are 4 in. diameter and 
12 ft. long, ard 66 in number, there being 11 tubes 
forming the width of the boiler, and 6 such rows 
make up the tubular portion of the boiler. Cubical 
cast-iron boxes or heads furnish the connexions by 
means of which the tubes are supported, and through 
which the water passes in at one end and the steam 
finds its exit at the other. These heads are six- 
sided boxes, with apertures through each side, one 
chased with a fine thread 16 to the inch receives the 
screwed end of a tube, the four sides at right 
angles to this are carefully faced to a gauge, and 
bored and turned to fit one to another, while the 
side opposite to the tube has an oval hole faced to 
receive a double cover or door for access to the 
tubes at any time. A wall formed of 66 of these 
heads placed together forms one end of the boiler, 
and another 66 form the other end, the 4-in. tubes 
connecting them in one direction, and 1] vertical 
bolts through each set, together with 6 horizontak 
through bolts crossing these at right angles couple 
up the whole structure. All the joints are made 
metal to metal, with just a thin painting of tallow 
or red lead when being put together. The main 
features of this boiler lie in the strength of its 
parts ; in ample provision for supply of water to the 
tubes ; free exit for steam from them, and facility 
for thorough blowing off. From the description of 
the heads it will be understood that there is a free 
passage for water in all directions, horizontally, 
vertically, and from them to the tubes. The feed is 
admitted at the bottom of the back end of the boiler 
by a 6 in. supply pipe, the tubes, 12 ft. long, inclining 
upwards 2 ft. 4in. towards the front, and the steam 
is taken off at the top of the front end by six 5 in. 
diameter pipes, leading to three horizontal wrought- 
iron drums, 11 ft, long by 2 ft. diameter, which lie 
over and above the tubular part of the boiler. 
From the other end of these drums another set of 
five pipes lead down and connect to the feed supply 
pipe, so that the working level of the water being 
such as to half fill the drums, a constant rise and 
flow of water from the tubes into one end takes 

lace, and a corresponding flow out of them to the 
Las supply pipe and to the back or lower end of the 
tubes takes place from the other end of the drums. 
In actual work the rise and fall in the front gauge 
glasses due to this stream is 4 in. to 5 in, continually, 
pulsating about 10 to 15 times in a minute, while in 
the back gauge glass the variation scarcely exceeds 
lin. From these three drums further connexions 
lead upwards to two horizontal steam domes, each 
10 in. by 2 ft. 6 in., crossing them at right angles, 
which with safety valves and steam connexions 
complete the structure. The fire is below the tubes, 
and the first wall or bridge is built up vertically 
across the first four rows of pipes at about 6 ft. 6 in. 
from the front, then a division from the top down- 
wards about 2 ft. further back deflects the fire 
flame to below the tubes, from whence it ascends 
once more, ‘passes over a second bridge, and being 
again deflected is lastly led away to the flue. Thus 
the flames cross the tubes at right angles four times, 
whilst they also on their way impinge against the 
undersides of the three drums overhead. ‘The whole 
front is neatly cased in with an iron facing, fitted 
with doors, by which access is provided to the tube 
heads. Doors are also provided on one side for 


cleaning pu , the rest of the walling being of 
brickwork. ‘The back end is entirely independent 
of the flues, and can be examined when required the 
same as the front end. No actual direct access can 
be had to the exterior of the tubes, but the complete 
removal of any one, if needed, is but the work of a 
few hours, and several of them could be taken out 
and replaced by new ones as readily, and probably 
more cheaply, than an ordinary boiler plate could be 
eut out and a new one be rivetted up in its stead. 
As to good workmapship and completeness this 
boiler seems all that is uired, and of all the 
tubulous boilers examined thus far, it seems best 
fitted for the production of dry steam. 

From inquiry made at @ large mill where three 
of these are at work, with six ordinary 
Lancashire boilers, we find them considered to be 
equal to any of the others in steam production, while 
they are stated not to consume so much coal; but 
no reliable information on this point has yet been 
ascertained in this case, as all boilers work together. 
Ina short time, however, two of the Griffith boilers 
will be working independently of the rest, and then 
their performances can be duly registered. Six- 
teen months’ constant use has thus far resulted in 
great satisfaction to the owners, who have kindly 
permitted us to see these boilers at work. Scale 
has not yet been found within the tubes sufficient 
to cause any trouble, and though time may yet 
develop some troubles hitherto not met with, we 
think the makers may point with some degree of con- 
fidence to these as being superior in several respects 
to the other two forms of boiler we have described. 
Large and free passage ways through which the 
hot water may rise and circulate always in one 
direction, and the feed supply be amply kept up 
to all the tabes, together with a considerable water 
surface in the drums (about 75 square feet area), 
and sufficient blow-off preparation, seem, as we have 
already said, to be some of the chief points in favour 
of this arrangement. 








NOTES FROM THE SOUTH-WEST. 


Discovery of Coal.—On Friday the Dinasishaf Coal Com- 
pany, which is managed by Mr. Hugh Begg, a member of 
the company, struck a splendid seam of 4 ft. in thickness 
at Tonyrefail at a depth of 130 yards. This is the coal which 
for so many years was worked by Messrs. Coffin and Com- 
pany, at Dinas, and which gained such a world-wide reputa- 
tion for its excellent quality. It is discovered upon land the 
property of the Reverend Thomas Edmondes, vicar of Cow- 

ridge. Another great discovery of coal was made a few 
days before this upon the Glyn lands, by Mr. Crockett, 
Pontypridd. 


Plymouth Great Western Docks.—After a four hours’ 
stormy meeting, the shareholders of these docks have re- 
solved to ratify an agreement negotiated a year since for the 
sale of the docks to the Great Western, the Bristol and 
Exeter, and the South Devon Railway Companies. Tho 
price offered by the three railway companies was 6/. por 20/. 
paid-up share, and when this sum was offered it was gene- 
rally assented to, as the original shareholders had never re- 
ceived any viet quand on net revenue Smee was 
small. The chief of opposition were since the 
negotiations commenced the revenue of the rty had 
greatly increased, that double the sum by the three 
railway companies had been sinee offered by the Devon and 
Cornwall Railway Company, that the financial position of 
the docks had been unfavourably affected with a view to 
induce original shareholders to accept the low price offered, 
and that the preference shareholders, being themselves 
secured by guarantee, and the preference shares being 
largely held by the three associated railway companies, 
were exercising a coercive power over the original share- 
holders of the docks by forcing a sale to themselves. Tho 
original shareholders, however, being to a large extent exe- 
cutors, widows, and persons who had no direct interest in 
the matter, and being, moreover, taken somewhat by sur- 

rise, did not muster strongly, and the sale was ratified by a 
rge majority. 

Gloucester and Berkeley Canal. —The foundation and 
masonry for the bridge carrying a railway across tho 
Gloucester and Berkeley Company's canal entrance at Sharp- 
ness have been completed by the contractor to the satisfac- 
tion of the engineers. The necessary surveys for the purchase 
of the land required have been completed. The working 
drawings of the proposed bridge across the Severn are being 
made; and the directors of the Severn Bridge Company 
confidently hope they will soon be in a position to ec 
the general works. 

Great Western Railway.—The following expenditure is 
contemplated for improvements and extensions cn this 
system: Additional — engines, Se amiidiees, me. 
carriages and wagons, 70,0001.; extension , ma- 
chinery, &c., at Swindon, 25,0001; additional siding and 
station accommodation at Brimseombe, Cardiff Bocks, 
Churchdown, Gower-road, Kingsland, Marlow 

Paddington Mileage Yard, Stratford-upon-Avon, Waterford, 
Whitland, Worcester, 21, ; locking 

and stations, 15,000/.; Bristol Port and 








sion) Railway, 25,0002. 
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STEAM BOILER EXPLOSIONS. 


Tue annual report made by Mr. Edward B. 
Marten to the Directors of the Midland Steai 


Boiler Inspection and Assurance Company, was _ 


read at the twenty-fourth half-yearly meeting of 
that Association, on Wednesday the 25th ult. By 
reference to the corresponding report published by 
us last year (see ENGINEERING, vol. xv., pages 151, 
168), it will be seen that during the year 1872 there 
were 74 boiler explosions recorded, 
deaths, and 113 cases of injury. The past year 
shows an increase in this list of casualties, the 


number of explosions of which records were ob- | 
tained having been 78, resulting in 57 deaths and | 
In addition to these there were | 
10 other steam casualties, killing 9 persons and in- | 
‘The following is the text of Mr. 


5 cases of injury. 


jaring 9 others. 
Marten’s report : 


To rus Directors or Tus Miptanp Steam Borer 
IssPEcTION aND AssvURANCE CoMPa4NY. 

Gentlemen,--I have the honour to report that up to De- 
cember 3ist, 1873, there were 5555 boilers under the care of 
the Compeny. 

During the half-year there has been no explosion of any 
boiler under inspection. 

There has been a serious explosion of an assured boiler, 
No. 64 in list, arising from deterioration by exposure to the 
fire of the external strip plates with which the seams were 
made. The danger was noticed some months previously, and 
warning was given that these strip plates would to ex- 
plosion, but as the premium was accepted, the sum assured 
was paid, although assurance was not again renewed. 


Shortly after an adjoining boiler, No. 81 in list, exploded | 


from the same cause. 

Two cther assured boilers, Nos. 58 and 84 in list, were 
slightly exploded from collapse of tubes through shortness of 
water. There were also three other cases of rupture of tubes 
through shortness of water, but of too trivial a character to 
include in list. 

The explosions of assured boilers, mentioned in last half- 
yearly report, are Nos. 10 and 28 in list. 

During the year 1873, there were made 14,377 examina- 
tions of boilers, of which 2036 were seen inside, and 2056 in 
the flues. Seventy engines were indicated and 323 diagrams 
taken. Many more internal and flue examinations of boilers, 
and indications of engines would be made without extra cost 
to the owners if proper opportunity could be given, and thus 
greater benefit would result in both safety and economy. 

Of the 3555 boilers under the Company, 1266 were used at 
collieries or mines, 1581 at iron works, and 708 at mills of 
various kinds. The boilers may be described in general terms 
as 2637 fired externally, and 918 fired internally. 

Attention has been further directed to the safer working 
of long blast furnace boilers, in consequence of such ex- 
plosions as No. 21 in the list. The suggestions made some 
time since, to divide these boilers into lengths, have led to 
various modifications of separate boilers connected with 
narrow necks or rigid pipes, but these have only given 
partial satisfaction. 
are preferred by many, but as some consider the gases are 


more effective in one long flue without bends, the plan sug- | 


gested in previous reports for entire separation of the long 
plain cylinder boilers into distinct compartments, but in the 
same seating with pipe connexions, suitably arranged for pre- 
venting rigidity, is further explained by the following sketch. 


f = asm 7 os ew 





FRONT ENB RALE FUL 
A Steam Valve. BBBB Bearers. C Fk 


The feed water enters the back compartment and overflows 
inte the middle, and then again into the front compartment, 
which alone requires a water gauge. The water, therefore, 
gradually advances from back to front, while the heat is 
greater in the front and diminishes to a moderate degree 
above the temperature of the water at the back. 

The arrangement for hanging the ends of two compart- 


ments iadependently to one girder, is better seen in the follow- | 


ibg view. 


causing 50) 


Other boilers of different construction | 


Fol 


| side by side, as shown in the following sketch of a boiler 
| working at Niederbronn. 


} 





This boiler is being adopted with every prospect of success in 


thiscountry. The separate compartments added to any over- 
worked boiler would be found to make use of much of the 
heat now wasted, and also deposit the scale-making materia! 
before it can reach the steam generating part of the boiler. 

Where several boilers are working in one bed, with a 
| water which forms scale, the same arrangement can be 
| adopted by allowing one of the boilers to be used only for 
| warming and clearing the feed water ; it beirrg warmed by the 
| waste heat from the other boilers, conducted round it before 
passing to the chimney. Thesame boilers will thus do more 
work at less cost for fuel and repair. 

New forms of boiler are being introduced continually, 
and great things are said of their success, but there is a t 
| tendency to introduce complications of construction, wil t 

corresponding, if any, advantage. Boilers composed entirely 
of tubes are still much praised by some users, and condemned 
by others; and it is evident they ean be worked with 
success where the high pressure for which they were de- 
signed is required, ont where good water can be ined, 
but they do not offer much advantage for low pressure, or 
with the average scale making water. ‘The explosion list, 
Nos. 13, 16, 27, 35, 64, 66, and 70, show that a are not 80 
free from danger as the makers have asserted, although the 
causes of failure are different, and perhaps more readily 
remedied than those which lead to explosion of ordinary 
boilers. There are boilers of this class which have worked 
safely, and without repair, at more than 1001b. pressure for 
ears, and others which have caused so much trouble as to 
soon abandoned. 

A long list of the usual instances of unsuspected corrosion, 
over-weighted valves, incorrect gauges, or ineffectual re- 
pair, might be given, but the importance of such evils is too 
well known to need reiteration every year. 

As usual, the list of explosions, forming the appendix to 
this report, has been illustrated by sketches, to save long 
| description. 

The records include, as in former years, some casualties 
| to apparatus or fittings, not strictly boilers, making a total 
| of 88 explosions. The 66 deaths and the 94 cases of injury 
| were chiefly among those directly responsible, or working 

near the boilers. 

Collieries and iron works continue to furnish the largest 
number of explosions, which is no more than would be 
expected, from the large number of boilers so employed. 

he class of boilers which has exploded most often has 
been the Cornish and two-tube, which is perhaps the boiler 
| most in use. Several of the explosions showed that too much 
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| confidence had been placed in the construction and make 
| of the boiler, without that inspection from which alone it 
can be ascertained that the condition continues as good as 
at first. 
| The causes of explosion have been much the same as in 
| past years, but rather more from faults of construction or 
repair, and also from faults which could be prevented by due 
care on the part of attendants; but at the same time 
| the average number have been from either internal or ex- 





Apart from the diminished danger of explosion there are 
incilental advantages in this arrangement. The mud will 
be deposited in the back end, where the heat is not sufficient 
© form it intoa hard scale, aod it can be discharged by the 
blow cock. Also much of the heat which usually passes to 
the chimney is taken up by the back compartment, which ean 
utlse a comparative low temperature. 

. That such an arrangement involves no practical difficulty, 
8 shown by the great cconomy and durability of a boiler 


| ternal corrosion, which could have been detected by proper 
ins on. ay 

| The experience of the past year confirms the opinion that 
no form of boiler is free from the danger of explosion, if 
not well looked after ; and that the best means of prevent- 
| ing explosion is to insist upon frequent inspection and care- 
| fel attendants. ; ‘ ; 

It is chiefly with a view to assist those in charge of 
boilers to have clearer notions of the causes of boiler ex- 

oe 








unilarly constructed, but with the separate partments 


to guard against, and also to benefit from what- 


i 


Servant, 
E. B. Mauren. 
the year 1873, records were obtained of 78 boiler 
causing the death of 57 and the injury of 85 


persons. 

In the records ten steam casualties are included, although 
not strictly steam boijer explosions, but so intimately eon- 
nected with them as to warrant their mention as in former 
years. This brings the number of steam casualties to 84, 
with 66 killed 94 injured. 

The scenes of 47 of the explosions were visited by officers 


of the —. 
Those killed and injured were for the most part the per- 
sons reponsible for the boilers, or other workmen employed 


During 
Ps. 


near them, with a few strangers. Killed. Injured. 
Masters, owners, or managers ene “2 4 
Engine men, stokers, or miners .,, os 98 “4 
— 2 — 
Employed at the works—male .,. 4. 36 64 
o m female ... mam 2 7 
— 8 — 71 
Strangers = as ts ove tee 5 
— 5 


66 o4 
Inquests or inquiries were held in most of the 39 fatal 
cases. In 25 cases the verdicts were “ accidental death,” and 
in most of the others it was practically the same, as any 
verdict which does not fix criminal blame on any one is re- 
as “ accidental,” although not properly an accident. 
Many special recommendations were added to verdicts as to 
the of greater care or better i: ion. In one case a 
special Board of Trade inquiry was held, and in another a 
verdict of manslaughter was recorded against an engineer 
who had persisted in working a dangerous boiler. 


The Explosions happened at Works for the following 
purposes : 


No. Kd. In 
Mines and collieries ooo ne 24 14 #7 
Ironworks... ove ose eve 17 17 30 
Flax, bleach mils, &c. one 7 6 i 
Marine oe ons pee 7. Sa 
Sawing, turning, &. ove one 7 G27 
Railways eee ove one ove 6 O ll 
Domestic eee ose oes 4 8 4 
Corn Mills... ws nee aia 4 4 23 
Chemica] eee own one os = 
Farm ees “9 eee : 2 6 6 
Paper mills... ose ove i ee 


88 66 94 
The causes of explosion may be arranged under the follow- 
ing general heads, suggested during the Parliamentary 
inquiry on steam boiler explosions in the years 1870-71. 
A. Faults of Construction which may be Prevented by 


Inspection befure Starting or after Repair. 


No. Kd. In. No. Ke. In, 
Weak tubes ... oss eee 9 10 4 
Seam rip or bad repair see 9 8 It 
Faulty lids or plugs eee 3. 0 8 
Want of stays, or bad ma- 
terial or construction «.. 15 12 4 
—-_—— 386 80 82 
B. Faults only to be Detected by Inspection. 
External corrosion ... too 15 9 28 
internal - ove on 4 38 
-—— 19 12 % 
C. Faults which could be Prevented by Attendants. 
Over-preseure ose eee 12 11 21 
Scale and mud or salt ove en Se 
Shortness of water ... ie M:. ¥... 2 
Careless blowing off... oes 21 32 
Extraneous .. ove ove Se 
—_—— 383 24 28 
88 66 


The exploded boilers were of the following deseription : 
The causes are stated as in the summary, the general heads 
being indicated by the letters A Bb C. 
Cornish or Lancashire. 
No. Kd. In, No. Kd. In, No. Kd. In. 





Weak tubes... aa’ 3-20 
A Bad manlids, plugs, 
or valves ... oes : : 2 
Bad repair ... ose 
a3 1012 7 
B External corrosion... 2 0 0 
(ice) commen ee eS ST 
10 38 5 
Shortness of water 9 6 2 
C 4 Undue pressure .. 1 0 0 
Lid opened too saon 1 1 0 “ 
equneee A 


onnemects Oh OR 14 
Plain Cylinders. 


Seam rip or bad re- 
A ir... ove Pe Bt 
Want ofsteys «. 2 9 1 eo 


7 
B External corrosion... 159 





Mud or scale ea B- OB: 3 

C < Shortness of water... 1 0 O 

Undue pressure 1 ot 
——— 16 12 22 


* 








































































































































































ENGINEERING. 














184 
Marine. 
No. Kd. In. No. Kd, In. No. Kd4. In 
Brought forward ese oes 47 ww 
A § Bad repair a 
¢ Want of stays ow 1 00 
22 38 
B Internal corrosion ... fe bk 
. § Shortness of water... 200 
( Undue pressure 23 5 is 
ae F § 9 
Locomotive. 
A Bad plugs, tube plete, or ma- 
terial = a+. ose ese , Bo 2 
Ii External corrosion ove Be 
C Undue pressure... ons a & © 2 
—_--- 6 0 il 
‘ P wrtable. 
A Bad material or construction... 3 4 2 
B Internal corrosion - 1 3 5 
( fi ndue pressure ... 2 5 6 
( Shortness of water BD «fe 
onuenae .é? 
——— 7F 13 14 
Furnace Upright 
B External corrosion -m aes 
C Shortness of water ar Eh OG 
—_—--— e 2 a 
Ba n 
B External corrosion ee oo § ; 
C BShortoess of water i“ 83 
—— § 1 4 
Domestic. 
C Undue pressure 8 38 2 
Tubulous (all t bes). 
A Bad joints eee w 6 FT 4 
( Mud oo eee eee «4 
ae «=F TF 
Aiers 
4 Bad construction eee S 4 3 } 
C Blow-off defective 1 2 
—_——— § 5 
E momiasers. 
C Over pressure ... ove eee et 


— 
Total 88 66 O4| 

No.1. (See Fig. 1.) January 5th, 1 killed, 1 injured.— | 
Cornish. One of mx, 33 ft. long, 6ft. Gin. diameter, jin. | 
plates. Tube 3 ft. 6 in. diameter, 45 1b. pressure. The tube 
collapsed from end to end, the plates being much corroded, | 
and unable to bear the usual pressure. 

No. 2. (See Fig. 2.) January 6th, 2 killed, 3 injured.— 
Marine, 14 ft. high, 9 ft. Gin. long, and J6 fe. wide. Four 
tubes, 4 ft. high, 5 ft. Sin. wide, “in. plates, 21 Ib. pressure. 
In the under part of the tube the plates were corroded so 
thin that some of the stays were rendered useless, and allowed 
of collapse upwards. A fracture had taken place in the 
same plate a short time before, and a bonnet patch had been 
placed over the opening which had only stopped the leaking, 
without restoring the strength, and the boiler gave way at 
the ordinary pressure. ; 

No. 3. January 20th, 2 killed, 1 injured.—Domestic. 
The circulating pipes became estopped up with frost, allowing 
the pressure to accumulate to more than the boiler could bear. 

No. 4. (See Fig. 3.) January 20th, | killed, 2 injured.— 
One of five, forty years old. Plain eylinder, with plates ar- 
ranged lengthways, 30 ft. long, Ott. 4in. diameter, jin, 
plates, 251b. pressure. The pilates were so reduced by in- 
ternal corrosion that they were unable to bear the usual 
working pressure. The whole boiler was torn eo 

No. 5. January 30th, 2 killed.—Portable. Exploded 
from over pressure through a defect in the safety valve. 

No. 6 February 10th, none injured.—Plain cylinder. 
One of ten, 45 ft. long, 4 ft. diameter, ys in. plates, 50 Ib. 
pressure, fired by blast furnace gas. A ripped seam near 
the middle of the boiler gave way, and the water ran out, 
allowing the plates to become overheated and rent, but no 
further damage was done. 

No. 7. February 23rd, 1 killed.—Cornish. The sludge 
cock being choked prevented the outflow of the water, and 
deceived the attendant, who thinking the boiler was empty, 
removed the manlid, and was killed by the rush of steam and 
water. 

No. 8. Februarg 24th, 1 injured.—One of four, 20 years 
old. Two-tube, 7 ft. 6 in. diameter, 3 in. plates, 20 Ib. pres- 
eure. Gave way where oxternally corroded on the seating. 

. from other boilers at 45 1b. most likely came upon this 
boiler, through turning a wrong stop valve. 

No. 9. February 20th, none injured.—Domestic, but no 
particulars have been obtained. 

No. 10. February 26th, none injured.—One of eight. 
Two-tube, 28 ft. 6 in. long, 8 ft. diameter. Tube 3 ft. dia- | 
meter, } in. plates, 36 lb. pressure. The boiler had been re- 
ey as needing repair where corroded in the bottom. This 

wing neglected, it leaked so fast that the tubes were left | 
without water, and they oterheated and ruptured. | 

No. 11. March 6th, none injured.—Plain cylinder, 32 ft. | 
long, 3 ft. 8 in. diameter, 25 1b. pressure. A drawn plate 
over the fire had been allowed to remain in, and scale accu- | 
mulating in it caused overheating and rupture, and the boiler | 
Was displaced. 

No. 12. (See Fig. 4.) March 6th, 3 killed, 1 injured.— 
One of three. Cornish, 30 ft. 3 in. long, 6 ft. 6 in. diameter. 
Tube 3 ft. 6 in. diameter, } in. plates, 35 lb. pressure. Tube 
collapsed from end to end without moving the shell. Not 
being strengthened with hoops or cross tubes, and most likely 
having been previously injured, it was unable to bear the 
ordinary pressure. 

No. 13. (See Fig. 5.) March 8th, 1 injured.—Tube boiler. 
Each tube was 4 it. 6 in. higu, 84 in. diameter, 60 Ib. pres- 
sure. The end of one of the tubes was blown out, giving way 
at the weld. Very little damage was done. 














No. 14. March 10th, none injured.—Two-tube. Both 
tubes were ruptured from shortness of water. 

No. 15. March 10th, none injured.—Plain cylinder, 18 ft. 
long, 4 ft. 6 in. diameter, 40 lb. pressure. It was working at 
20 lb. at the time, with the water known to be low as the feed 

umps were out of order. One plate became overheated, and 
Puree through, and allowed the contents to escape harmlessly 
without moving the brickwork. 

No. 16. rch 24th, 1. killed.—Tube boiler, under- 
ground, 60 Ib. pressure. Gave way at joint of upright and 
| horizontal tubes. Rapture was supposed to be caused from 
overheating through accumulation of scale. 
| No. 17, (See Fig. 6.) March 25th, 1 killed, 1 injured.— 
| Two-tube, 28 ft. 10m. long, 7 ft. 6 in. diameter. Tubes 3 ft. 

liameter at front end, extending about 10 ft., there uniting 
into one oval, 6 ft. 3 in. wide, 3 ft. high, containing twent 
conical tubes. Two of the conical tabes had been removed, 
thereby weakening the main tube and causing it to collapse 
upwards. 

" » 18. March 29th, 1 killed.—One of three. Cornish, 
twelve years old, 36 ft. long, 6 ft. diameter. Tube 3 ft. 6 in. 
diameter, 3 in. plate, 30 lb. pressure. The rupture com- 
menced on the top of the tube at a patch lately put on 
There was much external corrosion in the furnace. The 

| patch and parts of the corroded plates were thrown out about 
| 2U ft., but the shell was not displaced. 
| No. 19. (See Fig. 7.) April 2nd,1 killed, 1 injured.— 
| Balloon, 9 ft. 6 in. diameter, 8 ft. high, 4 lb. pressure. Some 
| of the plates on the seating were reduced to yy in. thick, and 
had been frequently patched. It was allowed to be short of 
| water, and some of the side plates overheated, and as steam 
was generated faster than the valve could carry it off, the 
slight increase of pressure was more than the very old boiler 
could bear. 
| No. 20. (See Fig. 8) April 3rd, 1 injured.—Plain 
eylinder, 12 ft. long, 3 ft. 6 in. diameter at front end, 3 ft. at 
backend. Made of a tube taken from a Cornish boiler, with 
two flat ends. The front end gave way, being insufficiently 
stayed. The boiler was thrown about 70 yards from its 





| original position, doing considerable damage. 
9 2 |} No.2. April 4th, Linjured.—Locomotive. A plug blew 


| out, scalding the engine man, who was beneath his engine 
at the time. 

No. 22. (See Fig. 9.) April 7th, 1 killed,2 injured.— 
Kier, six years old, 9ft. high, 8 ft. diameter, , in. plates. 
Steam was turned into it at 45 lb. pressure from another boiler. 
The vessel was of weak shape and construction, and was 
unable to bear the usual pressure. 

No. 23. (See Fig. 10.) April 15th, none injured.—One 
of two. Balloon, {5 ft. diameter, 12ft. high, }in. plates, 
6b. pressure. The bottom plates ruptured where much re- 
duced by external corrosion, and the reaction of the issuing 
contents threw the boiler out of its seat. 

No. 24. (See Fig. 11.) April 19th, 3 killed, 6 inyured.— 
Portable, 9ft. Gin. long, 2ft.9in. diameter, 4 in. plates, 
50 to 60 Ib. pressure, about twelve years old. The safety valve 
was screwed down fast, and during the dinner hour the 
pressure accumulated to more than the boiler could bear. It 
was rent into many pieces. 

No. 265. (See Fig. 12.) April 28th, 1 injured.—Vertical, 
9{t. Gin. high, 4ft. diameter, crown plate, gin. thick, 
80 lb. pressure. The crown plate was too weak, and not 
adequately stayed, and tore in a circular direction, commenc- 
ing at the unguarded manhole. 

No. 26. May 2nd, 1 injured.—No particulars have been as- 
certained, except that the boiler was very large, and that it 
was thrown some distance. 

No. 27. May 3rd, 1 injured—Tube boiler. Rent open 
and scalded attendant. 

No. 28. May 4th, 1 killed, 4 injured—One of eleven, 
thirteen years old. Plain cylinder, 45 ft. long, 4 ft. dia- 
meter, ;'; in. plates, 66 lb. pressure. Fired by gas from blast 
furnace. Gave way at a seam-rip caused by the unequal 
strain of expansion and contraction, the effect of which was 
probably increased by the giving — the foundation. ‘The 
next boiler was under repair from the same cause, and was 
knocked in two by the explosion. 

No. 29. May 7th, none injured.—Cornish, 20 ft. long, 
5 ft. diameter. Tube 2 ft. 8 in. diameter, 3} in. plates, 46 lb. 
pressure. Safety valve had become fast, causing sufficient 
pressure to accumulate to collapse the tube from end to end, 
fracturing at each transverse seam. 

No. 30. May 9th, none injured.—One of two. Cornish, 
30 ft. long, 6 ft. diameter, fin. plates. Tube 3 ft. 9 in. 
diameter, ,% in. plates, 32 lb. pressure. The tube collapsed 
for nearly its whole length, from weakness, as the plates were 
much “ pitted” and greatly corroded internally from bad 
water. 

No. 31. May 14th, 1 killed.—Cornish, twelve years old, 
24 ft. long, 5 ft. 6 in. diameter. Tube 3 ft. 4in. diameter, 
2 in. plates, 40 lb. pressure. The flue collapsed over the 


| fire from want of water. The feed pipe was nearly 


stopped up, so that the pump could not work properly. 
There was no gauge giass, and one of the gauge cull would 
hardly turn. The front wall and a large portion of the roof 
were thrown down. 

No. 32. (Fig. 13.) May 22nd, 1 killed, 1 injured.—One 
of nine, twenty-four years old. Plain cylinder, with plates 
arranged ge 30 ft. long, 6 ft. diameter, 2 in. 

52 Ib. pressure. aye way at a seam near the 
where corroded and cracked, and where there had been leak- 
ing which had not been noticed. 

No. 33. May 28th, 2 injured.—Small boiler used for do- 


| mestic supply. It gave way from corrosion, and was torn to 


pieces, and threw down the engine house. 

No. 34. May 29th, 1 killed, 1 injured.—Cooking boiler on 
board ship. It burst from over pressure. 

No. 85. (See Fig. 14) May 80th, 4 killed, 2 injured.— 
One of two. Tube boiler, 1501b. pressure. Gave way at the 
weld where one of the horizontal tubes was attached. Several 
similar boilers having failed in the same way, a more perfect 
form of attachment has since been adopted. 

No. 36. (See Fig. 15.) June 5th, none injured.—Two-tube, 
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18 ft. long, 6ft. Gin. diameter, 40 1b. Pressure. The shell 
fractured where much thinned by corrosion at the water line 
and the plates opened outward like the lid of a box, 

No. 37. June 9th, 1 killed.—Cornish, 14 ft. long, 8 ft. ¢; 
diameter. Tube oval at front end, 2 ft. 2 in. wide, 1f > 
high, and at back 1 ft. Zio. diameter, in. plates, wi 
ener. The tube collapsed upwards, being much corroded 
rom —- The reaction from the issuing contents foros 
the boiler forward some distance. 

No. 38. June 12th, 2 injured.—Kier. Steam and water 
were turned into the vessel accidentally, whilst two boys wery 
at work. 

No. 39. June 12th, none eee. — Marine, made of 
several tubes, 30 ft. long, and 10 in. to lbin. dj 
which ruptured owing to overheating through shortness of 
water. 

No. 40. June 14th, 2 injured.—Two-tube, 28 f. long 
7 ft. diameter. Tubes 2 ft. 8 in. diameter, <7, in. plates, 60 js, 
pressure. The right-handtube collapsed trom shortness of 


water.- 

No. 41. (Fig. 16.) June 20th, none injured.—Rag boiler 
one of two. Plain cylinder, with dished ends, 30 long, 
3 ft. 9in. diameter, jin. plates. One of the ends was jn. 
securely fastened with bolts through angle rings. Heat way 
introduced by small pipes within it, but steam must have bees 
raised from the damp material in the boiler of higher pressure 
than the weak vessel could bear. 

No. 42. (See Fig. 25% June 23rd, 1 injured. -One of 
four. Plain cylinder, 37 ft. long, 5 ft. diamoter, 3 in. plates 
Plate over the fire had become overheated and drawn from 
an accumulation of sediment, and ripped in 4 transyerne 
direction, and the reaction of the issuing contents threw the 
boiler some distance backwards. 

No. 43. June 26th, none injured.—Cornish. Tube col- 
lapsed from weakness, caused by corrosion. 

No. 44. July 7th, 1 killed.—Stack boiler, 30 ft. high 
5 ft. Gin. diameter. Tube 2 ft. diameter at base, and 2 ft. at 
top, vs in. piates, 601b. pressure. The tube collapsed for 
a length of 20 ft. from the base upwards, from accumulation 
of scale and mal-construction. 

No. 45. July 15th, 1 injured.—Locomotive. Exploded 
from over-pressure and defective tube plate, and was torn 
into many fragments. 

No. 46. July 16th, 4 injured.—Locomotive, nearly new. 
The supposed cause of explosion was over-pressure. It was 
blown into many pieces. 

No. 47. July 23rd, none injured.—Marine. Tubes were 
sg gr by firing up with insufficient water in the boiler. 

No. 48. (See Fig. 18.) July 23rd, 2 killed, 3 injured.— 
Plain cylinder, 9 ft. long, 3 ft. diameter, § in. plates, 40 |b. 

ressure, made of the front end of the tube of a Cornish 
voller. The ends were weak, and the safety valve being out 
wn the pressure accumulated to more than it could 


No 49. July 30th, none injured—Cornish, 33 ft. long, 
6 ft. 7in. diameter. Tube 4 ft. Lemnstes, v« in- plates, 42). 
ure. Tube collapsed from end to end from weakness. 

~ ends were thrown outwards, and the boiler several feet 


back wards. : 

No. 50. August 2nd, 2 killed, 3 injured.—Marine. No 
particulars could be obtained, as the vessel immediately 
sank 


No. 51. August 6th, none injured.—Cornish. Tube col- 
lapsed, having been weakened by corrosion. 

No. 52. August 9th, none injured.—Two-tube, 26 ft. long, 
6 ft. diameter. Tubes 2 ft. 6 in. diameter, } in. plates, 68 1b. 
pressure. Tubes collapsed from end to end from weakness. 
The shell of the boiler was thrown forward 150 yards, an/ 
portions of the tubes 170 yards backwards. : 
No. 53. August 15th, 1 killed, 1 injured.—Eleven years 
old. Vertical, 10 ft. high, 4 ft. 6 in. diameter, j in. p 
60 Ib. pressure. The boiler wes allowed to run short of water, 
when the firebox collapsed, and the boiler was torn into many 
fragments, which were widely scattered. 
No. 54. A 22nd, 1 killed.—Tube boiler. One of the 
horizontal t had severed from the upright tube, owing to 
No. 55. August 22nd, 3 injured.—Locomotive, 12 ft. long, 
4 ft. 6 in. diameter, 4 in. plates, 125 lb. pressure. Shell was 
ruptured, and the pieces were scattered, but no further par- 
ticulars have been obtained. : 
No. 56. (See Fig.19.) August 27th, 2 killed, 4 inyured.— 
One often. Cornish, 24 ft. 4 in. long, 8 ft. diameter. Tube 
4 ft. 6 in. diameter, made of } in. plates, 30 Ib. pressure. 
The lower part of the tube was much thinned by external 
corrosion, and so weakened that it collapsed upwards at the 
ordinary pressure, and the contents issued at each end, one 
of the lower tube plates being thrown out to some distance. 
(To be continued.) 


Cayaptayn Pacrrrc Ratway.—It is understood that the 
making of fresh surveys over the portions of the 

route of the Canadian Pacific Railway, of which the plans 
have been destroyed, will not cost more or — tan 
expense of the original survey, owing to trai ving 
opened through the country. ; 


Ameeicas Rarteoap ProGress.—The Pennsylvania Rail- 
road Com is constructing a new low-grade freight line 
between arg, and , following the valleys o! 
the Alleghany the Susquehanna. The same company 7 
pushing a line th bh West Virginia from a point west © 
Pittsburg to Wheeling, and will probably extend it to 
Charleston on the Kanawba. The Baltimore and Ohio Bail- 
fo carrying cut on tate t feeder between the San- 
dusky and Newark line and the city of Chicago. The ie 
sapeake and Ohio Railroad, although somewhat crippled 7 
the financial panic of Septembea, 1573, has been since a 
leted between the salt-water wharves below kichmond ~ 
Huntington on the Ohio River. The Louisville connexi™ : 
87 miles via Lexington will doubtless be made at an e#"7 
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URBAN RAILWAYS.—No. VIL. 

TwELVE miles an hour, inclusive of stoppages, is 
our calculated mean speed upon an urban railway 
when the stations are half a mile apart, the gradients 
three-fifths horizontal and two-fifths ] in 100, and 
the tractive force and brake power 50 Ib. and 100 Ib. 
per ton respectively. Twelve miles an hour is so 
jow a rate—even a second-rate amateur would do 


his two miles spin at a quicker pace—that we | 


should have reason to suspect the existence of some 


fallacy in our calculations, had they not been con- 
firmed by the practical results of working on the | 


Metropolitan Railway, where, as we have seen, the 
traffic is carried on precisely at that calculated rate. 

It may be assumed by some, that as the speed is 
so exceptionally low the engine must be weak, and 
the brakes inefficient. This position cantot be 
maintained. A tractive force of 50 lb. per ton, if 
we may rely upon Sir D. Gooch’s experiments, would 
be more than sufficient to carry the train along at 
the speed of 70 miles per hour on the level, and an 
engine which has such a command of its train cannot 
be deemed a weak engine. Again, the assumed brake 
power of 100 Ib. per ton is more than would be re- 
quired to reduce the rate of speed one mile per hour 
for each second of time that the retarding force is in 
action, and brakes which will stop a train going at 
the rate of 45 miles an hour in 40 seconds cannot 
be justly termed inefficient, It must be granted 
then that both our engine and brakes are more 
powerful than usual, though our speed is but 
12 miles per hour. 

We have seen. that forcing the engine will better 
the speed to an insignificant extent, whilst the con- 
sumption of fuel will be enormously increased, but it 
must not be concluded that 12 miles an hour is the 
ultimatum for urban railways, nor that the public will 
for ever rest satisfied with that rate of . We 
must be mindful of the many false estimates that 
have from time to time been framed of the 
bilities of locomotives, and avoid like pit-falls, e 
most experienced engineer of the pre-Liverpool and 
Manchester Railway period wrote: “It is far from my 
wish to promulgate to the world that the ridiculous 
expectations, or rather professions of the enthusiastic 
speculatist will be realised, and that we shall see en- 
gines travelling at the rate of 12, 16, 18, or 20 miles 
per hour. Nothing could do more harm towards their 
adoption or general improvement than the promul- 
gation of such nonsense.” Although with urban 
railways we are still at the bottom of Mr. Nicholas 
Wood's scale of “ ridiculous” speeds, we must not 
assume that we shall never attain a more “‘ ridicu- 
lous” result. Urban railways are still in their in- 
fancy, and the special conditions governing the 
speed in their instance have perhaps been in- 
adequately appreciated. It will be otherwise when 
a keen competition is established, for, in every age, 
this is the new broom which sweeps away the in- 
tellectual cobwebs, which might otherwise have re- 
mained undisturbed for centuries. A glance at the 
past affords eneouragement for the future. In 1763 
the only public conveyance for passengers between 
London and Edinburgh was a single coach, which 
completed its journey in 14 days, or at the average 
rate of 14 miles per hour. In 1835 seven coaches 
were started daily, and they travelled at the greatly 
increased rate of &4 miles per hour. At the present 
time the north express on the Great Northern Rail- 
way traverses the distance of 399 miles between 
London and Edinburgh in 9} hours, or at the mean 
rate of no less than 42 miles per hour inclusive of 
stoppages ! 

Uur 12 miles per hour is certainly intermediate 
between the 8} miles of the old coaching days and 
the 42 miles of the “‘ Flying Northern ;” but it 
inclines far too much to the former to be in a state 
of stable equilibrium. Increased speed must be at- 
tained, and the only practical way of attaining it 
is, as we have persistently enforced throughout the 
present papers, to lay out the gradients with Si ag me 
View to that end, and to employ engines specially de- 
signed to exert a powerful intermittent tractive force, 
aod continuous brakes of the highest efficiency. 

We have thus tested the accuracy of our investi- 
gations by a comparison of the calculated mean 
speed with that attained in practice, and it now be- 
comes necessary to test their accuracy further by 
comparing the quantity of fuel required to orm 
the calculated number of units of work with that 
actually consumed on existent railways. 

To effect this we must know something about the 
performiances of locomotives. Our unite of work 
are ex in mile pounds, and we require to 
know how many of such units can be obtained 








from 1 Ib. of coal consumed in the firebox of a loco- 
motive. ‘These units are of course readily con- 
vertible into pounds of coal per horse power per 
hour, but it will be convenient to defer the con- 
version for the present. 

The efficiency of the engine as a whole will be 
the resultant of that of its two distinct component 
parts—the machinery and the boiler. Theefficiency 
of the former may be considered as inve pro- 






portional to the number of pounds of re- 
uired per hour for each indicated horse r, and 
that of the latter as directly to the 


number of pounds of water mgr ayer each 
pound of fuel. We shall now with’ theoe in 
the order stated, 

(1.) Water per Indicated Horse Power, 


The quantity of water theoretically under 
kay glaieee i = is sepalty doteediag bot ths 


result when arrived at is subject to so many correc- 
tions, that it will be preferable in the 
to obtain the data we require from the 
ing of engines, without the intervention 
a the steam engine 
rally accepted rule was: One square foot 
one square yard of heating surface, and 
foot of water per hour, for each horse 
we have no doubt these i 
upon the results then attained. In the 
an engine which required one cubic foot, 
of water per horse power, would deserved] 
great discredit alike upon the manufacturer 
user. Even worse results were obtained 
earlier locomotives. According to the 
rt of the ium trials on the Live 
anchester i way, peeeneen® en 
“Rocket,” consumed 5790 Ib. of water in 
70 miles run, The load, inclusive of her own 
was but 17 tons, hence even if we assume 
frictional resistances were as high as 40 Ib, per 
for the engine, and 15 lb. per ton for the 
—and higher resistanees we could hardly assume, 
unless we reduce the railway to the conditions of 
common road—it would 
tion of water must have 
per horse power. Another 
pareil,” if we can. rely w 
must have 
and 46 Ib. BF yet ab ge i. At the pre- 
sent time, compound en ¥ 
20 Ib, of water and under 2 Gd tall WA tienetimnce 
suffice for the performance of the same duty. In 
a high-pressure engine the quantity of water re- 
quired must necessarily be larger, and we must 
now see how much larger. 

Nearly a quarter of a century ago, Sir D, Gooch 
carried out a very extensive series of experiments 
on the Great Western Railway, and, amongst other 
things, deduced the consumption of water per horse 
power under different es of expansion. The 
experiments were numerous, and the results were 
mutually confirmatory, and yet with our 
lights it is impossible to avoid the conclusion that 
an error must have crept in at some stage of the 
proceedings. If it were not so we should be com- 
pelled to admit that an ordinary high-pressure 
engine, working at less than a fourfold expansion, 
was a more economical machine than the most 
scientifically designed compound engine, where ex- 
pansion is carried to the utmost efficient limit. In 
one experiment recorded by Sir D. Gooch, the 
consumption of water was as little as 18.9 lb. per 
horse power, and the average of nine experiments 
gave 20.1 lb. only—a result nearly as favourable as 
any yet authenticated in the instance of any class 
of engine. Results such as these should not be 
accepted without the strongest confirmation, and 
such is entirely wanting in the present case, The 

neral results of the experiments are tabulated 
Eaioe, and we may premise that nine experiments 
were made under each grade of expansion, so that the 
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final mean result is the average of 54 experiments. 
Ratio of Minimum | Maximum |Mean Waterper 
Expansion. Water. Water. Horse Power. 
} Ib. Ib. Ib. 
1.35 | 30.1 42.6 85.2 
1.50 26.8 30.4 28.3 
1.70 23.8 $1.0 28.2 
2.04 23.4 248 24.3 
2.50 214 26.5 23.1 
3.46 18.9 21.7 20.1 
Mean result 24.0 20.3 26.6 
Let us now institute a comparison between these 


experiments of Sir D, Gooch, and the more recent 
ones of Professor Bauschinger, on the Bavarian 


required no less than 100 Ib, of water | cannot 


==———————— ey 
States Railways, which will be found fully reported 
in our twelfth volume. 

_The trials in this instance were made with eight 
different types of engine, and the trains were of all 
descriptions, from express trains with six iages 
to goods trains with 50 wagons. The length of the 
trips varied from 15 to 65 miles, and the number of 
trips of all classes was 26. Classifying the resulta, 
- Aes —— as before, Pa obtain the fol- 
owing values for the quantity of water required 
hour for each indicated Soian, power; ie oe 
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Mean Water 
per H. P. 

















3 


of ion in the i- 

Sein thus (1d) and 

indicated by the initial letters of 
and mixed trains gee 

Sete Ueaeics, pod's Gate vetetes 

anda ~extended 

series, of experiments, are n to insure the 

elimination of all in the deduced results. 

Our statement that the consumption of water must 

- have been under-cstimated in, at least, 

some 


first cited, is amply con- 

firmed by Prolewscr Beuschi "s results. The 
minimum by him is 26.1 lb., 
Sir D, Gooch’s 16.9lb. Again, 
is by no means so de- 
recent experiments, as 
of the Tables. Com- 

of the whole, we find that, 


carpets 
) ratio ansion ay 43 per 
ore ia the German than in the feetish on 
per horse power in 
of being smaller, aver- 
». There are, of course, 
which it is impossible to 
Aifferences of the 
PY their existence 
wn broad truth that, 
within certain limits, economy attends expansive 

working in every class of engine. 

In confirmation of Professor Bauschinger’s con- 
clusions we ma al to the experience of M. 
Vuillemin, Gueb , and Dieudonné, on the Eastern 
Railway of France. ‘Ihe mean consumption of 
water per dynametrical and indicated horse power, 
as deduced from the results of twenty-one of the 
trial trips made by them, is tabulated below : 








.. | Water Per Dyna- | Water per Indi- 
Class of Train. | metrical H.'P. cated Hi. P- 
a i» Ib. 
aes 82.8 
Mined a a 45.5 88.8 
Goods ws) 4 34.7 





Let us put yet a further check upon 
ments cited by aos them with others car- 
ried out with a different ty of high-pressure 
furnish us with the necessary data, 
trials are competitive, and first-class makers engage 
in them, we may assume that the best results 
there attained will approach somewhat closely 
to the best that can be attained with an ordinary 
high-pressure i In these trials the con- 
sumption was referred to dynametrical, and not 
indicated, horse power, but to enable a compari- 
son with the former Tables to be latated, wo 
have reduced the results upon the basis of 5 dy 
metrical horse power being equal to 6 indi 
horse power, aud we may also observe that w 
the condensed water from the steam jacket was 
used as feed water, but not measured as such, we 
have added 1} 1b. of water per horse power to the 

consum pti 
The following isa summary of the trials of 16 
engines : 


1 








Aesicvutrvrat Locomorivss, 
: Mean Water 
Number of | Minimum | Maximum 
Engines. Water. Water. —— 
Ib. Ib. Ib. 
Four engines... 26.2 80.5 26.6 
Four engines... 28.6 87.8 82.4 
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CONSTRUCTED BY MESSRS. J. AND H. GWYNNE, ENGINEERS, HAMMERSMITH. 


fr’ 
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Portasie Exoryves, Steam Puessver 80 in. per Sqr. Iv. 


Mean Water 





Number of Minimum Maximum Per Ho 
Engines. Water. | Water. — aeee 
} Power. 
lb. Ib Tb. 
Eight engines 26.5 84.6 29.0 


Mean consumption of water for the sixteen engines=29.8 lb. | 


per horse power. 
We have now before us the results of more than 
one hundred extended trials of high-pressure engines 


of the locomotive type, and from the data furnished | 


by the experimenters it would appear that the con- 


sumption of water per indicated horse power has | 


ranged from 100 Ib. to18.9lb. perhour. The higher 
amount is sufficiently accounted for by the misfitting 
machinery and lapless valves of the engine which 
gave that result. ‘The lower limit of the series is, 
we have said, untrustworthy, since it represents a 
degree of economy which is seldom or never at- 
tained, even in engines of far greater refinement of 
construction than the best class of locomotive. The 
mean consumption in the series of trials of which 
this doubtful experiment is one, is 26.61b., and if 
we exclude as untrustworthy all results lower than 
241lb., and substitute the latter quantity for the 
smaller amounts, the mean consumption average 
would be raised to 27.3 Ib In the German experi- 
ments the mean result was 33.91b., in the French 
about 351b., hence the grand average of the 100 
give us 30.5 lb. as cor sump- 
tion of water per indicated hors power per hour 
Taking, in a similar manner, the grand average 
of the results obtained with high presrvure engines 
other than locomotives, we obtain 29.8Ib. as the 
mean consumption of water per hour, and it must 
be remembered that a smaller « iantity would have 


locomotive trials will 


sufficed had the initial pre ssure of steam approxi- 
mated more nearly to that obtaining in the instanc: 
of a locomotive engine. On the other hand, how- 


oe r 


ever, the steam jackets of the portables gave them 
an advantage not possessed by locomotives. With 
these facts before us, there will be little difficulty 
in forming a reliable estimate of the quantity that 
would be required in the instance of an urban loco- 
motive. 

Experience proves that atmospheric conditions 
| exercise an appreciable influence upon economy in 
working, hence in an urban railway such as the 
Metropolitan, which is more or less protected from 
wind and rain throughout its entire length, we may 
rely upon a relatively better result than that ob- 
tained on the exposed’ German railways. We may 
assume, therefore, that our average consumption of 
water will be lower than the 33.9 lb. there required. 
On the other hand, since on an urban line it can 
never be advantageous to carry expansion to any 
considerable extent, it may be concluded that the 
duty performed by the engine will be lower than in 
the instance of well-constructed agricultural en- 
gines, or in that of express engines working under 
favourable conditions as to weather and otherwise. 
Taking all these points into consideration, and re- 
membering that a provision must be made for an 
occasional use of the steam blower, we are of opinion 
that, even under favourable conditions, a smaller 
average quantity of water than 301b. per horse 
power cannot be relied upon. We shall, therefore, 
in our subsequent calculations assume that our 
urban locomotive is a well designed and efficiently- 
maintained engine working at a low grade of ex- 
pansion, and that the consumption of water will 
average 301b. per indicated horse power per hour. 
We must now ascertain how much coal will be re- 
quired to transform this 30 1b. of water into 30 Jb. 
of steam. 





Krixeston Gravise Docx.—The City Council of King- 
ston, Ontario, Canada, will probably extend assistance to a 
proposed grering dock. The cost of the work is estimated at 
40,000 dols. 


GWYNNE’S PUMPING ENGINE. 

Tue centrifugal pumping engine, which we illustrate 
above, was exhibited working at the Vienna Exhibition by 
Messrs. John and Henry Gwynne, of the Hammersmith 
Iron Works. The pump drew the water from a tank, and 
after raising it 15 ft. high discharged it into the same reser- 
voir. The engine is of the usual type made by this firm, 
and the pump is of their latest pattern. The engine has 
a cylinder 6} in. diameter and 64 in. stroke; the speed 
when throwing 700 gallons 15 ft. high is only 210 revo.- 
tions per minute. The disc of the pump is 42 in. in diameter. 
There are many of these pumping engines working direct from 
the crankshaft at 60 ft. lifts. The side of pump in which the 
dise revolves can be taken off, and the disc examined or re- 
moved for repairs if necessary without disturbing the rest 
of the pump or engine. Messrs. J. and H. Gwynne had 
also at Vienna numerous other exhibits of their centrifugal 
pumping machinery, among which we noticed severa 
novelties ; including a pumping engine to throw 3000 gallons 
per minute 30 ft. high; several of a new class of pump for 
drainage and irrigation; pumps on two wheels, for farm 
use, and arranged to allow the suction pipes to swivel to any 
angle so that the pipes could go down the side of a river 
bank ; pumps mounted on galvanised iron carriages to be 
drawn by horses or bullocks; and a swivelling stationary 
pump, the suction and discharge pipes of which could be 
placed at any angle. The workmanship and material of all 
these exhibits were of Messrs. J. and H. Gwynne’s usual 
first-class character. Mr. John Gwynne received the honour 
of being created a Knight of the Order of Francis Joseph, 
for the superiority of the exhibits of the firm. 








American Inox Oxx.—The quantity of iron ore shipped 
from the Lake Superior region during 1873 was 1,169,067 
tons against 952,055 tons in 1872, showing an increase 
year of 211,002 tons. These figures only represent shipment#, 
and do not inelude the ore consumed in the uction 
63,195 gross tons of pig iron in the district im 1872, and 
71,507 tons in 1873. Four of the mines of the district 
shipped between them upwards of 500,000 tons of ore ™ 
1873, viz, the Lake Superior, 166,666 tons; the Cleveland, 
132,082 tons; the Jackson, 113,892 tons; and the Republic, 
105,452 tons. The value of the iron ore raised, and of 
pig iron made in the Lake Superior district in 1873 ToL 
computed at 11,365,633 dol., as compared with 3,902,413 d 7 
in 1868, 1,416,985 dol. in 1863, and 240,202 dol. in 1858. 
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PLATE MILL AT THE WORKS OF THE BOWLING IRON COMPANY, BRADFORD. 


CONSTRUCTED FROM THE DESIGNS OF MR. J. WILLCOCK, CHIEF ENGINEER. 
(Yor Description, see page 192.) 
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ORDNANCE AT THE VIENNA 
EXHIBITION.—No. X 
Tue ArmstronG CoLLection. —( Continued 
kinds of fuses in use, ViZ., lLa 
ld-service muzzle-loading fuse, 
se with both ds of shell when intended to 
burst on graze; and, 2, the Boxer wooden time fuse, 


| {hI are two 





percussion screw 
! 


of which latter description there are two sorts, on¢ 
being for use with shrapnel shell when the time of 
flight is less than 5 seconds and the other for use 
with both kinds of shell when the time of flight is 
under mas 
The following is the official range Table, with 
comm shell or shrapnel and service charges 
ren.-f N 
like Tim i . f 
tf 1 Flight y ; ‘ 
leg. min ‘ rd ara "a ™ nde 
1 
4 ‘ 
+ - 4in 26 i 
" ’ 39 " 
‘ 44 } 0 2 ’ 
7 ‘ i* I l 
s eis 21 ~ 1 18 3.2 
1 24 244 ; 1 31 ‘ 
1 1 273 ) 1 44 & 
1 , I ! ) 
i 2 i } I 2 2 4 
if 2 “4 14 2 4 tl 
! Zz I sn 2 ‘4 
i 7 4.58 i 20 4.75 
4 > | ‘ 5 ’ 
‘ ") ‘ 
1900 4 18 
‘ $4 
‘ 2 
‘ l y 24 
io ; 
" - 
6 a 
‘ 444 ; 
i : 7 52 
! 8 20 
5 4" 
7 1 “ » 15 l ’ 
1 4 » 49 114 
5 ] l 21 l 
‘ 1 11.2 ‘ i 
i i 13.45 
» 4 13.14 
1 12.59 
! 13.04 
I ? I 
‘ ll 22 1 


Ina series of experiments carried on at Bourges 
by order of the French Government, better ranges 
than those given above were got out of the service 
v-} ounder under the same conditions of charge a id 
projectiles, as the following Table shows 


Angle of 9 ‘8: |leg: deg. deg. deg. deg. ideg. deg. \deg 


Elevation f 6 x 10} 12 | 14) It 18 | 20 | 2 
Range, yds 1501/3013, 3468 3869 423614565 4867 5141/5389 
Before quitting the subject of these field pieces it 


must be noticed that they constitute the only striking 
success as yet attained in the Royal Arsenal. Both 
in simplicity, durability, accuracy of shocting, and 
flatness of trajectory they leave little to be desired 
Lhey form at present the standard which Conti- 
nental nations are trying to come up to, and if pos- 
sible to surpass. ‘The French Commission appointed 
to carry on the experiments at Bourges referred to 
bove, have after a series of exhaustive trials with 
of all descriptions, come to the conclusion, 
**that the Woolwich service gun gives results which 
are not inferior to those of any other field gun 


actually in the service in Europe 

Phe next gun on the list is the Palliser 64-pounder, 
which is, asis well known, the old smooth-bore cast- 
iron S.in, gun, of 65ewt., converted into a rifled gun 
by the insertion of a wrought-iron tube or barrel, 
“ h gives it strength enough to bear rifling. 


L he operation of conversion 18 as follows The 
original cast-iron gun is first bored out to 
10.5 in. diameter Che muzzle has then a screwed 
recess let into it. in order to receive a collar. th 

f which is to prevent the barrel from shifting 
Lastiy,a gas channel is bored from 
th cascabel to the bas« ti the bore, the nature of 
which will be presently explained The barrel is 
formed on the original Armstrong system of fiv« 
wrought-iron coils united together, the end being 
closed by a wronght-iron cup which is screwe dinto 


the end of the tuhx lhe whole is then tested with 
water pressure of 120 1b. on the square inch in order 
to see if there be a y leaks or not. The breech 
end of the barrel is next turned down for a length 


| 
| 


| 
j 
j 
| 
| 
| 


| 


he > » Initial tensior ‘ 1@ nice 2. 
the amount of the initial tension to the nicety re Distence of | ee 
quired in theory ; moreover, in this description of | Object Elevation Object Elevation 
| gun the whole state of tension in the barrel is com- | ————___|__ Presets TS 
pletely changed after the two proof rounds, which yards. deg. min. yards. deg. min 
are supposed to expand the inner barrel (which has | as 0 10 1900 i ld 
- . . 200 | » 2 24M 
previously given a play of from 0.007 in. to 300 - = iS : a 
rr 15 in.). 80 £ it rhtly into the cast-i op j O v2 -100 4 48 
10.015 in.), so as to fit tightiy into the cast-iron 400 0 43 20m ‘ 
jacket. Onthe other hand, the evils of a want of 500 | 0 55 2300 
| continuity are well known and fully recognised. 600 RR, 24 44 
To revert to the process of manufacture. The 400 1 19 2500 6 4 
. : . ‘ 3? PRO 
tube is finished by being fine-turned with the a : 45 ev 6 24 
. . ' > 2700 é 
amount of play stated above, ifter which it is fitted 1000 1 58 2800) 7 
into the cast-iron part, the chief difficulty now being 1100 2 12 2900) , 
to make the flat « nd of the tube bear quit . evenly 1200 2 26 3000 , 
against the base of the bore in the cast-iron part. 1300 2 40 3100 8 
Great care, however, is taken in rounding off the + . = 5200 ° 
. F yt ‘ v0 330 
| houlder of the tube, so that it shall not come into 1600 2 aa aa , 
| contact at all with the cast iron, for it is considered 1700 y 4 3500 49 
that if the two touched each other the tube, on ex- 1800 ay) 3600 1 14 
panding, would tend to split open the jacket hy 
Lenora. | RiFLina Grooves s¢ 
Natore, Weiour, at : 
Servic ¢ £ 
Gun Bore. Rifling System Spiral Number.| Depth. Widt! a 
ft in in in. in. cwt 
64-pounder gun of 71 > Uniform one } 
ewt., 6.3 in. enlibre fi rt AL 103.27 06.27 j Faia ’ | pe in forty ui 3 115 6 t 
ar land sea service j t a ariniietes J ealibres ‘ 
AMMUNITION. 
SHELLS. ~ 
7 Charge for Initial 
3 Gun Veloeity 
Common. Shrapnel. 5 
Ib Ib. ft. 
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| of $2 in. to rather less than half its original thick- 


GIN EERING. 


ness, and a spiral groove is cut on the outside, 
which communicates at the rear end with the gas 
channel mentioned above. The original strength of 
the barrel at this part is now restored by shrinking 
on a reinforcing tube formed of two wrought-iron 
coils joined together, the object of all this compli- 
cation being to allow the gas to escape along the 
spiral groove and gas channel in the event of the 
inner tube bursting, and thus to save the whole gun 
from disruption. It seems to us, however, that the 
gun is much more likely to burst from the want of 
ontinuity of the tube at this point, than it would 
be if the barrel were maintained throughout at its 
original thickness: for the theoretical value, even 
of a tube shrunk on with initial tension, is but 
smali when the thickness of the barrel is small com- 
pared to its calibre, and this advantage is still 
further diminished, if not altogether nullified, by 
the well-known practical impossibility of regulating 





Weight equals 64 lb. 9 oz., including 7 Ib Weight equals 65 


- 
bursting charge... ous és ing charge ... 


METALS AT THE VIENNA 
EXHIBITION.—No. VII. 
NICKEL 

Since coins of nickel have been introduced in 
Belgium, Switzerland, and Germany as fractional 
currency, the demand for this metal has greatly 
increased, and also its price, and this cannot fail to 
greatly influence all other manufactures in which 
nickel is used as an alloy with copper and zine, such 
as German silver, argentine, alfenide, and others. 
rhe price, which was about 4s. per pound a couple 
of years ago, has of late risen to 14s. and 15s., 
and as the annual production of nickel is but about 
00,000 Ib. in Europe, and 200,000 Ib. in America, 
t is not likely to recede much. England, France, 
Spain, and Italy showed no nickel exhibits at 
Vienna, although England produces a considerable 
quantity at Swansea and Birmingham from im- 
ported Norwegian and South American ores, Bel- 
gium owns nickel works at Val Benoit, near Liége, 
where Messrs. Levi and Kiintzel extract that metal 
from reguilus, which is made at Varallo, in Pied- 
sont, from magnetic iron pyrites, containing 1.5 
to 2.5 of nickel and cobalt. 

In the German section at the Vienna Exhibi- 
tion we found nickel exhibited by Fleitmann and 
Witte, of jIserlohn, in Westphalia, and by the 
Victoria Nickel Works, of Naumburg, in Silesia. 
Both seem to smelt principally imported ores or 
regulus, though the first-named firm seems also to 
receive part of its ores from some Rhenish and 
Westphalian iron and lead mines. The once im- 


I 





portant nickel works of Dillenburg, in Nassau, have 


acting as a wedge. When the tube is fixed the 


collar is screwed into the muzzle, and the barrel 
is farther prevented from turning round by ingert. 


ing a wrought-iron pin into the body of the ou» 
and the tube underneath the chase. Thes wines 
are now all rifled with three plain grooves, - the 
shunt system having very wisely been definitely 
abandoned. It was originally intended to fire these 
and the other converted guns with battering 
charges, but that idea has now been given up, and 
the charge is limited to 8 lb. R. L. G. powder, 
projectile being a common shell weighing 64 Ib 
9 oz., of which 7 lb, is the bursting charge. In ad. 
dition to the common shell, shrapnel, and also cage 
shot are used against boats and bodies of troops 
The initial velocity is 1245 ft. per second 

The following Tables correspond with thos 
previously given for the field guns. 
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j R.L.G. > 124 
powder ) 


Ib., including 9 oz. burst 


been stopped for some years, probably owing to 
exhaustion of the ore, which was found at Na 
bach, connected with serpentine and diabase, a 
contained 2 per cent. to 5 per cent. of nickel 
gether with some copper. A similar fate seems t 
have befallen the nickel works of Gladen! 
Grand Duchy of Hesse, where nickel ores wer 
extracted from small lodes in Permian rocks. Int 
Grand Duchy of Baden nickel ores are found at 
Blasien and ‘Totmoos, these consisting of magnet 
iron pyrites with some copper pyrites, and cont 
ing 2.5 to 5.5, and even 12 per cent. of meta! 


} 


The ore is found in hornblende gneiss, and con- 
nected with rocks of gabbro and serpentine ; it 
smelted at St. Blasien in blast furnaces, into 
regulus, which is calcined, remelted, and at last r 
fined, so as to yield metal containing 60 to 65 p 
cent. of nickel, 24 to 27 per cent. of copper, a 
only 0.3 to 0.5 per cent. of iron. This regulus is 80! 
to the Victoria Works of Naumburg. ‘These work 
made a very good show of metallic nickel In ¢ ube 
and of sulphate of copper, at the Exhibition, anc 
of late they have made themselves independent! 
raw materials by buying the Sagmyra nickel mines 
in Sweden. ‘The Mansfeld Copper and Silver Cor 
pany, and the Goslar Smelting Works produce like 
wise a smal] quantity of alloys of nickel and coppe, 
and of nickel, iron, and arsenic. The greatest 
producers of nickel in Germany, however, are the 
Saxon Cobalt Company of Oberschlema and Pian 
nenstiel, near Schneeberg, in the Saxon Erzgebirg' 
Their annual production is over 10,000 Ib. of pw 
metal. The clay-slate and mica-schist district, © 
Schneeberg, Lindenau, Zschorlau, and Neusta', 
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contains over 150 lodes, which yield nickel, cobalt, 
bismuth, and arsenic within a zone of 6 miles in 
length and about 2 miles in width. The mines and 
works date from 1642, and employ at present over 
19) miners and smelters, while connected with them 
an the cobalt and nickel works of Modum in the 
south of Norway, from whence nickel and cobalt 
~oomlus are sent to Saxony for refining. The Saxon 
Cobalt Company exhibited very good samples of 
enbes and sheets of nickel 

Looking next to Austria, we found, in the Duchy 
of Salzburg, the Leogang Nickel and Cobalt Com- 
yany, which produce ores of nicke l, cobalt, and 
: :timon y from irre gular metallic deposits in clay-slate 
Theore ishand-picked, smelted in a blastfurnace, and 

eregulus obtained is refined in a reverberatory 
ace for a kind of white metal, or ‘‘ speiss,” con- 
ning 28 per cent. of nickel, i4 per cent. of 
lt, 6 to § per cent. of copper, and the rest iron, 
suiphur, and antimony. Flora von Flechner-Gers- 
lorf, of Schladming, in Styria, likewise exhibited 
nickel ore, consisting of arsenide of nickel from the 
The mica-schist 


to 
pur 


es at Zinkwand and Vettern. 
here contains strata, 2 to § fathoms thick, which 
are impregnated with pyrites and other metallic 
_ and intersected by lodes which are metalli- 
ferous within these metallic zones or strata, and 
ntain ores of cobalt, nickel, arsenic, fahlerz, and 
others 
From Hungary we found exhibits by the Kolba 
Metallic Mine Company, of Libthen, which pro. 
luce annually about 300 tons of ores contain- 
ing from 16 to 20 per cent, of nickel, 4 to 8 per 
ut. of cobalt, and some copper. ‘The richest ores 


re sold to Evans, Atkins and Co., of Birming- 
ym, and the poorer stuff smelted for white metal 
fore going to the market. The Zemberg Nickel 


Company, of Dobschau, in the north of Hungary, 
produc $00 to 500 tons of nickel and co- 
halt ores at their mines Altenberg and Zinnberg. 
he strata of greywacke there enclose a large bunch 
f spathic iron ore, viz., carbonate of iron, which 
ntains occasionally nickel and cobalt ores in con- 
tact with the enclosing rock. Underlying the iron 
re dioritic slates, which are traversed by nu- 
rous lodes and branch lodes, of which the Maria 
lode is the principal. ‘They are composed of a 
black bituminous which contains short, but 
rich, floors of nickel pyrites, together with fahlerz, 
arsenical pyrites, spathic iron ore, and ankerite. Th¢ 
richer class of ores contains about 17 per cent. of 
ckel and 5 per cent. of cobalt, and is sold in Eng- 
land 
In the Swedish department we found nickel 
re, nickel copper, and metallic nicke 1, exhibited by 


some 


ore 


shale, 


G. Berg, from Warby and Westervik. ‘The prin- 
pal nickel works, however, are at Klefva, in 
Jonképing-Lan, and at Sagmyra, in Kopparberg- 


Lin, where magnetic iron pyrites is found in con- 
mn with gabbro and serpentine in metamorphic 

In 1871 their produce was 36,800 lb. of 

nickel copper, and 673,0001Ib. of nickel regulus, 
with about 50 per cent. of nickel and cobalt, 30 per 
ut. of copper and 8 percent. of iron. Almost the 
whole produce is sold to Berlin and Birmingham, 
where the metal is refined. In Norway there were, 
1870, 10 nickel mines, which employed about 
140 men and yielded 88,000 ewt. of raw ore, this 
isting of magnetic iron pyrites with 1.5 to 3, 
metimes 5 to 7 per cent. of nickel. The largest 
vorks are at Skjaerdalen and Evje, in Ringerige in 
uth of Norway, belonging to the Kingerige 

Nickel Company, and at Bamble, near Krageré on 
t uth coast, belonging to Johan Dahll. From 
works we found at Vienna very complete ex- 

‘The raw ore is first calcined in large heaps, 

Ithen smelted in a blast furnace with coke, in 
ler to obtain a regulus with about 15 to 17 per 


of nickel. This is again roasted in kilns, and 
ted for a second regulus with about 30 to 35 
nt. of nickel. which is then remelted with 


ke in an open hearth under the oxidising influence 
fastrong blast, when nearly the whole of the iron 
| part of the sulphur are oxidised, and an alloy 
ntaining 50 to 60 per cent. of nickel, 25 to 30 
r cent. of copper, and 24 to 26 per cent. of sulphur 

btained 
In the 
atere sting 


ail phia, 


American section we found the very 
exhibits of Josef Wharton, of Phi- 

who showed nickel and cobalt ores, in- 
uding fine samples of fibrous millerite, from 
in Pennsylvania, which seems to be a 
neighbour of the celebrated mine La Motte, and 
which contains a lode, 5 ft. thick, yielding ores 
t nickel, cobalt, copper, and lead. There were 


r 


‘sapmine, 





also samples of nickel regulus and metallic nickel, 
alloys of half copper and half nickel, and me- 
tallic nickel in cubes, shot, and in plates, which 
latter are employed as electrodes in electro-plating. 
This process is largely carried out by the Keith 
Nickel Plating Company of New York, which em- 
ploys the process of Professor Béttger of Frankfort, 
who was the first to use a solution of sulphate or 
chloride of nickel-ammonium, from which the coat- 
ing is deposited upon other metals by the action of 
a galvanic battery. South America, where rich 
ores of nickel are found in Peru and Brazil, ex- 
hibited nothing at Vienna. 


THE KAHLENBERG RAILWAY. 

THE notion put into practice a few years ago by 
Mr. Sylvester Marsh, of Chicago, of building a 
holiday traffic railway up the side of a mountain, 
was successfully imitated by the engineers of the 
now famous Rigi Railway, aad more lately by the 
construction of a line up the side of the Leopolds- 
berg, near Vienna, 

The Mount Washington Railway of Mr. Marsh, 
surmounted a rise of 6000 ft., with gradients of 1 in 
3, and the rolling stock employed gave the general 
plan for that afterwards used upon the Rigi Rail- 
way. Each of the above-mentioned undertakings 
is arranged to give access to a mountain on one side 
only, but the Austrian engineers in designing 
arrangements to give convenient access to the 
Leopoldsberg or Kahlenberg, near Vienna, found 
that it was an essential condition to success that the 
mountain should be ascended from both sides. 
Accordingly, there is being carried out on the 
eastern side a railway on the Rigi or Mount Wash- 
ington system, while on the north-western side of 
the Leopoldsberg a rope railway was completed and 
set to work last summer. It is of this latter line 
that we published a two-page engraving with our 
last number, and the rolling stock of which will be 
found also on a two-page plate in the present issue, 

The situation of the railway line is to be seen in 
Fig. 1 of our two-page engraving published last 
weck, where both stations are drawn in their re- 
lative positions, with horizontal curves showing the 
configuration of the ground. ‘The vertical distance 
of the horizontal contour lines is 10 klafters, or 60 ft. 
Austrian, or about 62 ft. English. ‘The lower 
station A is situated on the bank of the Danube, 


and is put into direct communication with the town | 


of Vienna by means of the Emperor Franz Joseph 
Railway. 
placed near the top of the mountain, and its hori- 
zontal distance from the lower station is 2492 feet, 
whereas the height above the latter is 793.76 feet, 
which corresponds to a gradient of 34 per cent., or 
to an inclination of the permanent way of 19 deg. 
to the horizontal.* 

As will be seen from our two-page engraving pub- 
lished last week, the railway is laid with a double 
line, the gauge being 6 ft. 24 in., and the distance 
between the centres of the two lines of rails six 
metres, or 19 ft. 83 in. ‘The traffic is conducted as 
follows : On each line of rails is placed a passenger 
carriage, constructed as shown in Figs, 6, 7, and 9 on 
the two-page engraving which we publish this 
week, there being also placed on each line below 
the passenger carriage, a tank wagon or tender, 
shown by Figs. 10, 11, and 12, and weighing 
6} tons. ‘The passenger carriages are, as will be 
seen, two-storied, the lower story consisting of two 
first-class and three second-class compartments— 
each compartment holding 12 passengers—while the 
upper story, to which access is obtained by end 
steps, affords seats for 40 third-class passengers. 
Each carriage thus carries 100 passengers in all. 

Each of the passenger carriages is 30 ft. 10 in. 
long by 10 ft. 94 in. wide outside, and 18 ft. high 
vertically above the rails, while the weight empty is 
15 tons. ‘The general construction will be at once 
seen from the illustrations ; but we must say a few 
words here respecting the mode of haulage. As 


will be seen, on reference to the longitudinal section, | 
| Vienna. 


Fig. 6, provision is made for the attachment of fio 
ropes. Of these the upper one is the hauling “re 
proper, while the lower one is the safety rope, the 
use of which we shall explain presently. The haul- 


The upper station of the line at C is| 


the tender. The lower rope, on the other hand, is 
connected through the intervention of a draw-spring 
jand pair of links with a nut fitted to along screw 
|fixed beneath the carriage, these screws being 
capable of being turned by means of a transverse 
shaft, which is connected to it by bevel gear. ‘The 
use of this screw is to adjust the length of the safety 
rope, The ropes are each 2 in. in diameter, and 
each is composed of 114 steel wires 3 millimetres, 
or 0.18 in. in diameter. 

We have now to describe the arrangements for 
haulage. The hauling rope from each carriage is 
carries up the incline, and attached to a winding 
drum driven by the engines at the upper station, as 
shown in Figs. 3, 4, and 5 of our two-page engraving, 
published last week. One of the ropes passes direct 
to the upper side of its drum, while the other is 
led down under the engine-room so as to meet its 
drum on the underside, and thus as the two drums 
aa always rotate together the one rope is wound 
up as the other is uncoiled, and vice versd. he 
safety rope, to which reference has already been 
made, connects the two carriages, it being led round 
an inclined wheel W, situated at the head of the 
incline, as shown in Figs. $ and 4, and thus by 
means of this rope the ascending and descending 
trains would be connected, and thus tend to support 
each other even in the event of the hauling ropes 
failing, The W has a deep Y-groove in its 
periphery, and is fitted with a powerful steam 
brake, so as to obtain a control upon the trains, 
independent of that afforded by the brakes on the 
main winding drums aa. 

We hope on a future occasion to publish full 
details of the winding machinery employed on the 
railway we are describing, meanwhile Figs. 3, 4, 
and 5 already referred to will explain its general 
|arrangement. The winding drums aa are 22 ft. 
| 74 in. in diameter, and are driven by a pair of non- 
|condensing engines 243 in. in diameter and 6 {t. 
2} in, stroke, fitted with link motion. The gearing 
is arranged so that the engines make two revolu- 
tions to one of the winding drums, and the maximum 
speed of the ascending and descending trains is 
3 metres, or a little under 10 ft. per second, The 
time generally occupied in the ascent or descent is 
about 5 minutes. 

‘Lhe engines are worked with steam at a pressure 
of 75 ib. per square inch, supplied by boilers of the 
locomotive type situated in an adjoining building, 
four of the five boilers being usually worked, ‘The 
| feed-water is drawn from a covered reservoir con- 
structed near the boiler house, as shown in Fig. 4, 
| this reservoir receiving the water brought up by the 
| tenders or tank wagons already referred to, as there 
is no water supply available at the top of the incline. 
During the ordinary traffic the tenders are not much 
| used, but in the evening, when most of the tratlic 
| is ** down-hill,” they are attached, and the ascend- 
|ing one being charged with fuel and water, serves 
to balance the descending loaded carriage. In this 
| way the water and stores are raised to the level of 
| the upper station practically without the exertion 
| of engine power. 
| The permanent way consists of sleepers and longi- 

tudinal timbers carrying the rails. Between the rails 
ltwo central longitudinal timbers are provided to 
| carry the pulleys for the support of the rope. 

| ‘The engines and all the mechanical arrangements 
jhave been constructed by the well-known firm of 
|G. Sigl, in Vienna, and the results of the trials, as 
|well as the working of the engine, reflect every 
| credit upon the builder, ‘The whole work has been 
| carried out under the superintendence of the very 
lable manager of the Union-bau Gesellschaft, Mr. 
Edmund Stix, under very difficult circumstances. 

We may yet mention that every accommodation 
| has been made by the Union-bau Gesellschaft named 
| above, for the revival of the travellers after having 
gone through the ascent. The erection of a large 
and commanding hotel on the top of the Leopolds- 
berg, commanding a splendid view over the Danube 








‘and the adjoining shores, is one of the principal 


points of attraction for the scientific inhabitants of 


Coat 1s lyp1a.—Coal has been discovered, near Punka- 


| baree, at the foot of the Darjeeling Hills. A sample has been 


ing rope is, as will be seen, attached to the drawbar | saalysed which yielded as much as 80 per cent. of carbon. 


of the carriage, this drawbar being furnished at its 
lower end with a coupling for the attachment Of | pombay street tramways is to be laid on the system adopted 
————_— —_—_——---—-— | in London, but in a more eubstantial manner. 
* The profile of the line is shown in Fig. 2. The con- | S4-lb. grooved iron rails set upon longitudinal sleepers of 





figuration of the mountain’s surface necessiteted the adoption 


and c. 





Bomusy Strest Tramways.—The ent way of the 
It consists of 


teak, placed in cast-iron chairs at 6 ft. intervals resting upon 


of convex and concave gradients, as will be seen at a, b,| a bed of conerete and tied together by transverse iron bars. 


The rails are secured to the sleepers by fangs or dog-bolte. 
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ROLLING MILL ENGINES 
We give with the present number a two- page engraving 
a very fine pair of reversing rolling mill engines on M: 
Ramsbottom’s system, lately constructed by the Bowling 
Iron Company, Limited, for driving a new plate mill at 
their works at Bradford, these engines together with the 
mill itself (of which we give engravings on page 187) 
having been built from the designs of Mr. Joseph Willcock, 
the chief engineer to the company. The principal dimensions 


of the engines are as follows 


ft. in. 

Diameter of cylinders aoe ove , 0 

Stroke ; ow oes 4 0 

Diameter of piston rod ove a 0 6 

crank pin ees 0 9 

erank shaft journals 1 0 

second motion shaft journals : oo 

pinion on crank shaft , , 7 

» spur-wheel on second motion 

shaft aes ine 10 ’ 

Breadth of teeth on face ... oe 1 3 

Pitch . gue eee 0 & 

Diameter of main steam pipe oe eee sg 
The engines are mounted en a massive cast-iron bed-plate, 
of [}-section and 18 in. deep; this bed-plate being made in 
four pieces, and having cast on it hoods,” to which the 
cylinders are bolted, as shown The cylinders are further 
supported by cast iron brackets fixed to the foundation under 
their outer ends, as shown in the elevation, these supports 
however, merely preventing the « ylinders from drooping, and 
not interfering with their free expansion and contraction. 


The pistons are fitted with Mather and Platt’s metalli 


packibyg 

The valves are of the piston type, as shown in the hori 
zoutal section, so that the engines can be easily reversed 
even if the full steam pressure of 60 1b. be on. The re 
versal can in fact be effected 50 times a minute if de 
sired The valves are driven by link motion of the Allan 
straight-link type, and the reve eal is effected by an &-in 
cylinder, the movement of the steam-reversing piston being 


controlled by a piston on the same rod moving in a 
cataract cylinder. The arrangement is shown by our en- 
gr ’ The engines are handled by suitable levers 
tuated in the plate mill house and opposite the rolls 

As will be seen from the dimensions of the gearing 
ulready given, the engines make three revolutions to one 
of the rolls, and they thus work at a piston speed of 
624 1t. per minute when the rolls are running at their 
proper speed of 26 revolations per minut As will be 
eon from the views we publish the cranks are discs, these 






discs being formed so as to balance the engines. The cross 
heads are of cast steel, and are each cast in one piece with 
the slides 

The plate mill driven by the engines just described is, as 
we have said, illustrated on page 187. ‘The rolls of this mill | 


are 28 in. in diameter, and the distance between the housings | 


10 ft. 2 in., the mill being eapable of rolling plates of the 
great width of 9 ft. 6 in Ihe general design of both mill 
and engine is excellent, and we bear that the plant is working 
most satisfactorily 


FRISBIE’'S PATENT FEEDER AND GRATE 
To tax Eptror ov Exetvernine. 

Sin.—In an interesting article in Exoingertne of Feb- 
ruary 6th on “ The Peei Park Exhibition,” at Manchester 
the writer, in describing the appliances exhibited there 
states, in regard to the Frisbie feeder and grate, that rai | 


uniformity of combustion within the firebox, and a certain 
saving of coal will doubtless be attained if, in actual practice, 
t should really work well, but we fear the action of fire, and 
the wear and tear caused by it, will render its working well | 
a matter of some uncertainty 

We have been prevented from earlier replying ¢ this | 
notice, but it is due to manufacturers who may be in 
terested in coal-saving appliances to state that the patentee 
wasin this country en route for the Continent, over three 
years ago, when the invention was introduced to us, and we 
placed a feeder and grate under one of our muflles, wher 
it has been in constant use from that time 

The working is simp.e, and it bas accomplished all that 
was claimed for it, and has not required any repairs, and is 
now in as good order as when first put in, the firebars not 
being even scaled. | 

No better proof can be given of our appreciation of the | 
apphance than the fact that we are now putting in the fourth 
machine. On account of the saving of fuel by this inven- 
tion we are sorry it has not before this time been more fully 
brought into notice in this country. From our observations, 
ter nearly four years use of the feeder, we cannot but con- 
sider the principle of feeding fuel from under the fire, as the 
correct theory for saving fuel and also obtaining great heat. 
rhe practical and easy working of the Frisbie feeder and 
grate is certain. | 

We have no interest in this or any other invention of its 
hind, except the general interest which all manufacturers 
will bave to reduce the consumption of coal 

We are, Sir, your obedient Servants, 
GLYpbos, SHoRTHOUSE, AND GLYDON. 

P.S.—It is also a first-class emoke consumer. 

Spring Hill Metal, Tube, Wire, and Rolling Mills, 
Birmingham, March 10, 1874 


n 





Tus IsrERcotostat Rattwar.— Mr. Brydges, of the 
Grand Trunk Railway of Canada, bas been appointed chair- 
man of the Intercolonial Railway Commissioners in the room 
of Mr. Walsh, who has resigned. The new chairman has 
been transacting the business of the board for a few days at 
Ottawa. 7 








| the valve closed, and as the valve opened under the action of 


| pressure exerted by a dead weight? Ifthe 35 lb. pull of the 


j and 3) in. in diameter over the bearing face ; we gave that as 


ENGINEERING. 
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MARINE SAFETY VALVES. 
To THe Eprtor oF EnG@tseerina. 
Str.—In your leading article of the 27th ultimo on 


who objected to the conclusion sought to be obtained by Mr 


presence, and which were conducted according to his inatrue- 
tions on one of the boilers of an Anchor Line ship here. 
Had | been informed before, as 1 was after these experi- 
ments were completed, that the object was not the investiga- 
tion of facts, but to support an assumed policy of the Board 
of Trade, most assuredly I would not have been present. 
The first experiment was an attempt to simulate the action 
of a dead weight, which Mr. Gray asserted it did, all the 
thers present asserting it did not—the result of your investi- 
gation being that Mr. Gray was right, all the others wrong. 
I have stated in another place that the only result of the first 
experiment was to show, when the spring box was lifted 1} in., 
equal to .21 on the valve, that all the steam raised in the 
boiler at a pressure of 36 lb., was allowed to eseape through 
an orifice equal to 54 square inches, the diameter of the valve 
being 83 in. The following explanation will I trust satisfy 
Mr. Gray and yourself; your readers generally, who are 
accustomed to consider such questions having only one object 
in view, will not, I assume, require such explanation 
If a weight of 35 Ib. had been placed on the end of the 
ever, the safety valve in question would have eased at that 
pressure, but, before the end of the lever had lifted 1} im., or 
the valve about .21, by the unassisted action of the steam, the 
pressure in the boiler would have increased by a certain 
amount, that amount depending on several circumstances. 
The valve would close again when the steam fell in pressure 
(omitting friction) at 36 Ib 
The condition of the valve would at those respective stages 
be to ease at 35 It When lifted so as to allow all the steam 
to pass away the pressure in the boiler would be 35+z2, 
whatever that might be, and close again at 35 Ib. 
With the spring attached the spring-box being lifted 14 in. 
the pressure in the b jler did not appreciably increase. In 
the experiment the 1} in., through which the spring-box was 
lifted, represents 74 |b. pressure, the valve would not close 
when the pressure fell to 35 Ib., but to 35—74=274 Ib 
The experiment referred to with the spring eased up, 
cannot, therefore, be made to simulate the action of a safety 
valve when loaded by lever and weight, or by a dead weight, 
as is asserted by Mr. Gray and yourself 
I shall feel obliged that you give this communication a 
place in your first issue, and with which any correspondence 
regarding the experiments referred to shall close on my part. 
I am, Sir, your obedient servant 
Davip Rowas, 





j 


Elliot-street, Glasgow, March 6, 1874. 
[What about the 2? Does our correspondent mean 
that r=7} in the above as Mr. Robson says it is? As the 
above letter is worded it appears to us to be nearly right; 
t successfully walks round Mr. Robson’s statement, “ there- 
fore 35+ 7=42=the pressure in the boiler with the safety 
valve loaded with dead weight,” and without subscribing or 
juestioning either Mr. Kobson’s or Mr. Gray's statement Mr. 
Kowan introduces a new circumstance that has nm thing what- 
ever to do with the point at issue. If the spring had been left to 
itself after the steady relief at 35 lb., there is no doubt the 
valve would not have closed until the pressure had fallen not 
mly 7} 1b. as is stated, but a pound or two more than 74, on 
account of friction. But reading the statement strictly, he 
says, “ In the experiment ;” now “ the experiment” was an 
attempt to simulate the action of a dead weight by maintain- 
ing the load upon the lever end constant at that pull corre- 
sponding to 35 |b. per square inch. If it is that experiment Mr. 
fowan refers to he is surely only amusing himself when 
he writes, “In the experiment . .: . the valve would not 
close” until the pressure fell to2741b. Does he mean that, 
maintaining the spring index constant at 35, the valve would 
still be blowing when the pressure was reduced to even 30), 
not to go so fara: 274? If he does not mean that the index 
was to be maintained constant at 35, then he does not mean 
“ the experiment’ —he means something that does not simulate 
the action ofa dead weight by maintaining the load constant — 
he means that with a sping loaded valve the difference 
between the relieving pressure and the closing pressure must 
be at least equal to the amount due to the renge of lift—he 
means to give for an explanation a truism no one has ever 
disputed. 

We find it difficult to understand how Mr. Rowan can 
maintain the view of the case taken in his letter. As we 
understand the experiment the facts were simply these 
rhe spring was set to exert a pull of 35 lb. on the lever with 





the steam the spring-box was eased, so that the pull exerted 
on the lever by the spring was still maintained constant at 
35 lb. Will Mr. Rowan, or any other witness of the ex 

periment who shares his views, explain in what way the 35 Ib. 
pressure exerted by the spring while the valve was opening 
and when the vaive was fully lifted, differed from an equal 


spring had been suddenly replaced by a 35 Ib. dead weight, in 
what way would the change have effected the valve ? 

In our article on this subject, last week, we referred to the 
allowance for excess a. ery that is always made in the 
case of dead weights. We said that the area of the valve was 
caleulated at less than its effective lifting area in the propor- 
tion of the breadth of bearing face measured horizontally to 
the diameter of the valve. We meant the total breadth of 
face measuring both sides, say a valve 3 in. in diameter inside 


a bearing face } in. broad. We saw when reading over an 
eerly copy that the words would mislead, and in the latter 
copies of our issue we altered the statement to the following 

It is to meet this excess that the rule is adopted of 


measuring the area of the safety valve as less than its effec- | spector William 


tive area in the proportion that the inner diameter is less 


“ Marine Safety Valves,” my name appears as one of those 


J. MacFarlane Gray from the two experiments made in his 


ceed 100 


=== 
area, and if the surfaces are in good order it will begin to 
blow at 4 per cent. below the pressure stated on the 
ration.” 

An erratum, “ fliiche’” printed twice instead of “ fliiche.” » 
little lower down, was also corrected, and to prevent being 
misunderstood we sent, on Saturday morning, copies of these 
to Messrs. Rowan, Robson, and other gentlemen whose names 
have appeared in connexion with this diseussion.—Ep. E. 


decia. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLeseroven, Wednesday. 
The Cleveland Iron Market,—Yesterday the attendance 
at the iron market, Middlesbrough, was smaller than usua) 
and the market was more depressed than on the previous 
week. Pig iron makers are now quoting No. 3, 75s. per ton 
Merchants are offering this quality at a lower figure, and 
consumers are still holding off in the belief that they wij) 
be able to buy at a much cheaper rate. The fact that the 
makers’ stocks amount to upwards of 101,000 tons, in spite of 
the total make being reduced 10,000 tons last month 
favours the views of buyers. There is very little doubt in the 
minds of most people, that if there is not an immediate im- 
provement in the demand for pig iron, some of the blast 
furnaces will have to be blown out. It is certain that 
makers will not goon producing pig iron at a heavy cost 
simply for stocks when the market is falling, without any pro- 
spect of prices being advanced for some time. 


The Finished Iron Trade.—There is no improvement in 
the finished iron trade. Shipbuilding being active, there is 
a good demand for plates. On account of the fall in pig 
iron, the quotations for plates are lower, being 12/. to 12/. is 
per ton free on trucks at makers’ works. Inquiries for 
rails are numerous, but orders do not, follow the inquiries, 
As we stated last week, the Welsh makers are quoting less 
than the Cleveland makers, and are consequently obtaining 
the orders. The rail contracts in the North of England 
ars being rapidly worked off. Prospects in this department 
are the reverse of encouraging. 





Middlesbrough Warrants.—As our readers are aware there 
have been no Middlesbrough warrants for some time past, 
owing to the closing of the store belonging to the Darlington 
Railway Company. The recently formed Cleveland iron 
Store Company, with Mr. Bolekow, M.P., as chairman, will 
shortly open a warrant store in Middlesbrough. This store 
will bea great convenience to the iron trade, more especially 
when it is considered that makers’ stocks are now so heavy 


“* Bleeding” Iron.—At Stockton the Malleable and Stock- 
ton Kail Mill Company have paid off a number of their men 
on account of a difficulty on the question of bleeding. Th 
men stated that they would rather leave than discontinue 
the practice of “bleeding” the iron while puddling. The 
masters are doing their utmost to put a stop to this objection- 
able practice. 

The Stranton Iron and Steel Works.— Messrs. Charlton, of 
Middlesbrough, have purchased the Stranton Iron and Steel 
Works, Hartlepool, for the sum of 28,0001, and intend to 
carry on the works. 


The Wages Question Again.—The engineers, boiler smiths 
and others employed on Tees-side, held a meeting at Stockton 
on Saturday, and resolved to ask for an advance of wages 
equal to 15 per cent. They desire 5 per cent. at present, 5 
per cent. in May, and 5 per cent. in August. In other parts 
of the North of England this class of workmen have obtained 
the advance mentioned. 


The Darlington Iron Company.—This company heid their 
first annual meeting on Monday last, Mr. Joseph Dodds, 
M.P. for Stockton, presiding. A dividend of 2/. it's. per 
share, or 314 per cent. was declared. It was reported that 
the directors intended to erect four blast furnaces adjoining 
their works at Darlington, but owing to the opposition ot 
the Town Council they would have to seek a site elsewhere. 


The Bolt and Nut Trade—In this district the works are 
running to their utmost capacity, and more orders are coming 
to hand. The nail trade is good. The wire trade is not » 
active as could be desired. Messrs. Hill and Ward, of Mid- 
dlesborough, have successfully started their new forge with 
seven puddling furnaces for the production of wire billets 


Mining.—The Cleveland ironstone miners are working 
steadily, and the output is more than sufficient to meet the 
requirements of the district. In various parts of Durham 
and Northumberland new collieries are being sunk. The 
pitmen are working satisfactorily. There is an abundast 
supply of coal and coke, and prices are easier. 


Tue Unsrrep States Navy.—A United States squadron has 
been practising naval tactics about 30 miles north of Bey 
West. The squadron has consisted of 15, ships. 


Stxoiz v. Compounp Enxoryes.—The Committee of the 
Junior Naval Professional Association offer a prize of 20’ 
for the best essay on “The Comparative Merits of Simple 
and Compound Engines as applied to Ships of War.” The 
conditions of award are as follows: 1. Competition is open * 
all; 2. The essays must be rendered to the Honorary Secre- 
tary, care of Messrs. Griffin and Company, Portsea, before the 
Ist August, 1874; 3. The essays to be strictly anonymous, 
but each to have a motto and to be accompanied by a sealed 
envelope, with the motto outside and the name of the com- 
petitor inside. It is desirable that the essay should not e%- 
es of the size of the Proceedings of the Associ#- 
tion; 4. The essays will be submitted for decision to Pro- 
fessor Cotterill, Royal Naval Col Greenwich ; Chief In- 
Eames, R.N., Chat ; and John Penn, 
Esq., Greenwich; 5. The essays will become the property of 


than the outer diameter of bearing face. A valye 6 in. in | the Association, to publish if desirable. Communications to 





liameter inside with a bearing j in. broad horizontally, is | sent to the Honorary Secretary, Hubert H. Grenfell, Lieut» 
R.N., Portsmouth, 


always calculated at only 96 per cent. of the effective lifting 
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ROLLING MILL ENGINES 
We give with the present number a two-page engraving 


avery fine pair of reversing rolling mill engines on M: 


Ramsbettom’s system, lately constructed by the Bowling 
Iron Company, Limited, for driving « new plate mill at 
their works at Bradford, theee engines together with the 
mill itself { which we give engravings on page 187 

having been built from the designs of Mr. Joseph Willcock 
the chief engineer to the company. The principal dimensions 


] 
of the engines are as follows 


ft. in 

Diameter of cylinders eee vee ; 0 

Btroke pee a t 0 

Diameter of piston rod fo ee 0 6 

crank pin ose uv 9 

erank shaft journals 1 oO 

second motion shaft journals : @ 

pinion on crank shaft , 7 

. spur-wheel on second motion 

shaft ove eee 10 9 

Breadth of teeth on face ... _ 1 3 

Pitch eee ose Oo b& 

Diameter of main steam pipe oon . : 2 
The engines are mounted en a massive cast-iron bed-plate, 
of f)-section and 18 in. deep; this bed-plate being made in 
four pieces, and having cast « it“ hoods, to which the 
cylinders are bolted, as shown he cylinders are further 
supported by cast iron brackets fixed to the foundation under 
their outer ends, as shown in the elevation, these supports 
however, merely preventing the cylinders from drooping, and 
not interfering with their free expansion and contraction, 
The pistons are fitted with Mather and Platts metalli 

packing 


The valves are of the piston type, as shown in the hori 
al section, eo that the engines can be eas ly reversed 
steam pressure of 60 1b. be or The re 
ite if de 
sired The val s are driven by link motion of the Allan 
straight-link type, and the rev ‘sal is effected by an 8-in 
ylinder, the movement of the steam-reversing piston being 
controlled by « piston on the same rod moving in a 
The arrangement is shown by our en- 
cravings. The engines are handled by suitable levers 
situated in the plate mill bouse and opposite the rolls 
As will be seen from the dimensions of the wgeariag 


versal can in fact be effected 50 times a m 


cataract cylinder. 


lready given, the engines make three revolutions to one 
of the rolls, and they thus work at a piston speed of 
624 it. per minute when the rolls are running at their 


proper speed of 26 revolutions per minut As will be 
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MARINE SAFETY VALVES 
To Tue Epirtor ov ExGtneenine 
Six,—In your leading article of the 27th ultimo on 


ected to the conclusion sought to be obtained by Mr 


presence, and which were « ynducted according to his instruc- 
fhon n one of the boilers of an Anc hor Line ship here 
Had I been informed before, as | was after these experi 
ments were completed, that the object was not the investiga- 
tion of facts, but to support an assumed policy of the Board 
f Trade, most assuredly | would not have been present. 
The first experiment was an attempt to simulate the action 
of a dead weight, which Mr. Gray asserted it did, all the 
‘thers present asserting it did not—the result of your investi- 
gation being that Mr. Gray was right, all the others wrong 
I have stated in another place that the only result of the first 
experiment was to show, when the spring box was lifted 1} in., 
jual to .21 on the valve, that all the steam raised in the 
boiler at a pressure of 36 Ib., was allowed to escape through 
an orifice equal to 54 square inches, the diameter of the valve 
being 82 in. The following explanation will I trust satisfy 
Mr. Gray and yourself; your readers generally, who are 
accustomed to consider such questions having only one object 
n view, will not, | assume, require such explanation 
If a weight of 35 Ib. had been placed on the end of the 
lever, the safety valve in question would have eased at that 
pressure, but, before the end of the lever had lifted 1} in., or 
the valve about .21, by the unassisted action of the steam, the 
pressure in the boiler would have increased by a certain 
amount, that amount de pending on s¢ veral circumstances 
| The valve would close again when the steam fell in pressure 
mitting friction) at 36 It 
j The condition of the valve would at those respective stages 
be to ease at 34 II When lifted so as to allow all the steam 
to pass away the pressure in the boiler would be 35+2, 
whatever that might be, and close again at 35 Ib 
With the spring attached the spring-box being lifted 14 in. 
the pressure in the boiler did not appreciably increase. In 
| the experiment the 1} in., through which the spring-box was 
lifted, represents 74 |b. pressure, the valve would not close 
when the pressure fell to 35 lb., but to 35-—-74 = 274 Ib. 
The experiment referred to with the spring eased up, 
eaunot, therefore, be made to simulate the action of a safety 
valve wheu loaded by lever and weight, or by a dead weight, 
as is asserted by Mr. Gray and yourself 
I ehall feel obliged that you give this communication a 
place in your first issue, and with which any correspondence 
regarding the experiments referred to shall close on my part. 
I am, Sir, your obedient servant, 
Davip Roway, 








Elliot-street, Glasgow, March 6, 1874. 





seen from the views we publish the cranks are discs, these 
igines. The cross 
emis are of cast steel, and are each cast in one piece with | 
the slides 

Phe plate mill driven by the engines just described is, as 
we have said, illustrated on page 187. ‘The rolls of this mill 
are 25 in. in diameter, and the distance between the housings | 
10 


discs being formed so as to balance the er 
' 


ft. 2 in., the mill being eapable of rolling plates of the | 
great width of 9 it. 6 in The general design of both mill | 
and engine is excellent, and we bear that the plant is working | 
nest satisfactorily. 


FRISBIE’S PATENT FEEDER AND GRATE. 
To tas Entror ov Eseorrernine. 

Sie.—In an interesting article in Exaineertye of Feb- 
ruary 6th on “ The Peel Park Exhibition,” at Manchester 
the writer, in describing the appliances exhibited there, | 
states, in regard to the Frisbie feeder and grate, that “ the 
uniformity of combustion within the firebox, and a certain 
saving of coal will doubtless be attained if, in actual practice, 
t should really work well, but we fear the action of fire, and 
the wear and tear caused by it, will render its working well 
& matter of some uncertainty.” 

We have been prevented from earlier replying to this 
notice, but it is due to manufacturers who may be in- 
terested in coal-saving appliances to state that the patentee 
wasin this country en rowte tor the Continent, over three 
years ago, when the invention was introduced to us, and we 
placed a feeder and grate under one of our mufiles, wher 
it has been in constant use from that time. 

The working is simp.e, and it bas accomplished all that 
was claimed for it, and has not required any repairs, and is 
now in as good order as when first put in, the firebars not 
being even scaled. 

No better proof can be given of our appreciation of the | 
appliance than the fact that we are now putting in the fourth } 
machine. On aceount of the saving of fuel by this inven- | 
tion we are sorry it has not before thie time been more fully | 
brought into notice in this country. From our observations, 
a'ter nearly four years use of the feeder, we cannot but con- 
sider the principle of feeding fuel from under the fire, as the 
correct theory tor saving fuel and also obtaining great heat. | 
The practical and easy working of the Frisbie feeder and | 
grate ts certain. 

We have no interest in this or any other invention of its 
kind, except the general interest which all manufacturers 
wil bave to reduce the consumption of coal 

We are, Sir, your obedient Serrants, 
GLYbos, SHorTHovss, axp GLYDON. 

P.S.—It is also « first-class smoke consumer. 

Spring Hill Metal, Tube, Wire, and Rolling Mills, 
Birmingham, March 10, 1874 


| 





Tae Isrercotosiat Ratiuway.— Mr. Brydges, of the 
Grand Trunk Railway of Canada, bas been appomted chair- 
man of the Intercolonial Railway Commissioners in the room 
of Mr. Walsb, who has resigned. The new chairman has 
been transacting the business of the board for a few days at 
Ottawa. " 





| ever to do with the point at issue. If the spring had been left to 


| allowance for excess of pressure that is always made in the 


[What about the 2? Does our correspondent mean 
that +=7) in the above as Mr. Robson says it is? As the 
above letter is worded it appears to us to be nearly right ; 
it successfully walks round Mr. Robson’s statement, “ there- 
fore 35+ 7=42—the pressure in the boiler with the safety 
vaive loaded with dead weight,” and without subscribing or 
questioning either Mr. Robson's or Mr. Gray's statement Mr. 
Rowan introduces a new circumstance that has nothing what- 


itself after the steady relief at 35 lb., there is no doubt the 
valve would not have closed until the pressure had fallen not 
mly 7} 1b. as is stated, but a pound or two more than 7}, on 
account of friction. But reading the statement strictly, he 
says, “ In the experiment ;” now “the experiment” was an 
attempt to simulate the action of a dead weight by maintain- 
ing the load upon the lever end constant at that pull corre- 
sponding to 85 lb. per square inch. If it is that experiment Mr. 
Kowan refers to he is surely only amusing himself when 
he writes, “In the experiment ..: . the valve would not 
close’ until the pressure fell to2741b. Does he mean that, 
maintaining the spring index constant at 35, the valve would 
still be blowing when the pressure was reduced to even 30, 
not to go so fara: 274? If he does not mean that the index 
was to be maintained constant at 35, then he does not mean 
* the experiment’ —he means something that does not simulate 
the action of a dead weight by maintaining the load constant — 
he means that with a spring loaded valve the difference 
between the relieving pressure and the closing pressure must 
be at least equa! to the amount due to the range of lift—he 
means to give for an explanation a truism no one has ever 
disputed. 

We find it difficult to understand how Mr. Rowan can 
maintain the view of the case taken in bis letter. As we 
understand the experiment the facts were simply these 
The spring was set to exert a pull of 35 Ib. on the lever with 
the valve closed, and as the bot opened under the action of 
the steam the spring-box was eased, so that the pull exerted 
on the lever by the spring was still maintained constant at 
35 lb. Will Mr. Rowan, or any other witness of the ex- 
periment who shares his views, explain in what way the 35 Ib. 
pressure exerted by the spring while the valve was opening 
and when the valve was fully lifted, differed from an equal 
pressure exerted by a dead weight ? Ifthe 35 lb. pull of the 
spring had been suddenly replaced by a 35 lb. dead weight, in 
what way would the change have effected the valve ? 

In our article on this subject, last week, we referred to the 


case of dead weights. Ve said that the area of the valve was 
caleulated at less thau its effective lifting area in the propor- 
tion of the breadth of bearing face measured horizontally to 
the diameter of the valve. We meant the total breadth of 
face measuring both sides, say a valve 3 in. in diameter inside 
and 3) in. in diameter over the bearing face ; we gave that as 
« bearing face tin. broad. We saw when reading over an 
eerly copy that the words would mislead, and in the latter 
copies of our issue we altered the statement to the following : 

It is to meet this excess that the rule is adopted of 
measuring the area of the safety valve as less than its effec- 
tive area in the proportion that the inner diameter is less 
than the outer diameter of bearing face. A valye 6 in. in 


* Marine Safety Valves,” my name appears as one of those 


wh b 
J. Mac fariane Gray from the two experiments made in his 





—3 
area, and if the surfaces are in good order it will begin to 
blow at 4 per cent. below the pressure stated on the decia. 
ration. 

An erratum, “ fitiche” printed twice instead of “ fliche,” , 
little lower down, was also corrected, and to prevent being 
misunderstood we sent, on Saturday morning, copies of these 
to Messrs. Rowan, Robson, and other gentlemen whose names 
have appeared in connexion with this diseussion.—Ep. EF 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippieserovenr, Wednesday 
The Cleveland Iron Market.—Yesterday the attendances 
at the iron market, Middlesbrough, was smaller than usual, 
and the market was more depressed than on the previous 
week. Pig iron makers are now quoting No. 3, 75s. per ton 
Merchants are offering this quality at a lower figure, and 
consumers are still holding off in the belief that they wijj 
be able to buy at a much cheaper rate. The fact that the 
makers’ stocks amount to upwards of 101,000 tons, in spite of 
the total make being reduced 10,000 tons last month, 
favours the views of buyers. There is very little doubt in the 
minds of most people, that if there is not an immediate im- 
provement in the demand for pig iron, some of the blast 
furnaces will have to be blown out. It is certain that 
makers will not go on producing pig iron at a heavy cost 
simply for stocks when the market is falling, without any pro. 
spect of prices being advanced for some time. 


The Finished Iron Trade.—There is no improvement in 
the finished iron trade. Shipbuilding being active, there is 
a good demand for plates. On sccount of the fall in pig 
iron, the quotations for plates are lower, being 12/. to 12/. 5s 
per ton free on trucks at makers’ works. Inquiries for 
rails are numerous, but orders do not, follow the inquiries, 
As we stated last week, the Welsh makers are quoting less 
than the Cleveland makers, and are consequently obtaining 
the orders. The rail contracts in the North of England 
ars being rapidly worked off. Prospects in this department 
are the reverse of encouraging. 





Middlesbrough Warrants.—As our readers are aware there 
have been no Middlesbrough warrants for some time past, 
owing to the closing of the store belonging to the Darlington 
Railway Company. The recently formed Cleveland Iron 
Store Company, with Mr. Bolekow, M.P., as chairman, will 
shortly open a warrant store in Middlesbrough. This store 
will bea great convenience to the iron trade, more especially 
when it is considered that makers’ stocks are now 80 heavy. 


“ Bleeding” Iron.—At Stockton the Malleable and Stock- 
ton Kail Miil Company have paid off a number of their men 
on account of a difficulty on the question of bleeding. The 
men stated that they would rather leave than discontinue 
the practice of “bleeding” the iron while puddling. The 
masters are doing their utmost to put a stop to this objection- 
able practice. 


The Stranton Iron and Steel Works.—Messrs. Chariton, of 
Middlesbrough, have purchased the Stranton Iron and Steel 
Works, Hartlepool, for the sum of 28,000/., and intend to 
carry on the works. 


The Wages Question Again.—The engineers, boiler smiths 
and others employed on Tees-side, held a meeting at Stockton 
on Saturday, and resolved to ask for an advance of wages 
equal to 15 percent, They desire 5 per cent. at present, 0 
per cent. in May, and 5 per cent. in August. In other parts 
of the North of England this class of workmen have obtained 
the advance mentioned. 


The Darlington Tron Company.—This company held their 
first annual meeting on Monday last, Mr. Joseph Dodds, 
M.P. for Stockton, presiding. A dividend of 2/. 1's. per 
share, or 314 per cent. was declared. It was reported that 
the directors intended to erect four blast furnaces adjoining 
their works at Darlington, but owing to the opposition of 
the Town Council they would have to seek a site elsewhere. 


The Bolt and Nut Trade—In this district the works ate 
running to their utmost capacity, and more orders are coming 
to hand. The nail trade is good. The wire trade is not » 
active as could be desired. Messrs. Hill and Ward, ef Mid 
dlesborough, have successfully started their new forge with 
seven puddling furnaces for the production of wire billets 


Mining.—The Cleveland ironstone miners are working 
steadily, and the output is more than sufficient to meet the 
requirements of the district. In various parts of Durham 
and Northumberland new collieries are being sunk. Tbe 
pitmen are working satisfactorily. There is an abundant 
supply of coal and coke, and prices are easier. 








Tus Unrrep States Navy.—A United States squadron has 
been practising naval tactics about 30 miles north of Key 
West. The squadron has consisted of 15. ships. 


Sixaie v. Compousp Exorygs.—The Committee of the 
Junior Naval Professional Association offer a prize of 20" 
for the best essay on “The Comparative Merits of Simple 
and Compound Engines as applied to Ships of War.’ ° 
conditions of award are as follows: 1. Competition is open “ 
all; 2. The essays must be rendered to the Honorary Secre- 
tary, care of Messrs. Griffin and Company, Portsea, before the 
ist August, 1874; 3. The essays to strictly anonymous, 
but each to have a motto and to be accompanied by a sealed 
envelope, with the motto outside and the name of the com- 
petitor inside. It is desirable that the essay should not ¢- 
ceed 100 pages of the size of the Proceedings of the Associa- 
tion; 4. The essays will be submitted for decision to Pro- 
fessor Cotterill, Royal Naval College, Greenwich ; Chief In- 
spector William Eames, R.N., Chatham; and Jobn Pens, 
Esq., Greenwich; 5. The essays will become the property of 
the Association, to publish if desirable. Communications 0 « 





fiameter inside with a bearing jin. broad horizontally, is 
always calculated at only 96 per cent. of the effective lifting 


sent to the Honorary Secretary, Hubert H. Grenfell, 
R.N., Portsmouth, 
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NOTICE TO AMERICAN SUBSCRIBERS, 

nsequence of the great increase in our American connexion, 

we bave found it necessary to establish a branch office in the 

United States. Communications may in future be addressed to 

Ma. GI in EpwARD Haagpine, C.E., of 52, Broadway, New 
York, who is our accredited representative 

In answer to numerous inquiries, Mk. CHARLES GILBERT begs 

ste that Subseribers in the United States can be supplied 

" ENGINEERING” from this office, post free, for the sum of 

ll. 158. 8d, (8.56 dols., gold) per annum, payable in advance 

riptions (payable in advance) for this Journal (delivered 

f will also be received by Me. HAagpIne, at the New 


York office above mentioned, at the rate of 9.50 dols, present 
currency. 


SPECIAL NOTICE: GERMAN EDITION 
las Publisher of this Journal begs to announce that ar 
rangements have been made with responsible Publishers for the 
iltaneous publication in Vienna of an Edition of ENGINEER- 
ING in the German language, and that a large circulation of this 
lition throughout Austria, Germany, Russia, and Switzerland, 
uaranteed. The necessity for such a Journal has long been 
roughout these countries, where no similar publication at 
pr it exists, and the entire absence of competition will go far to 
neure the immediate success of the undertaking. The Publisher 
f ENGINEERING wishes to call the attention of Engineers and 
Manufacturers to the advantages which the German Edition will 
present as a medium for advertising, and arrangements have 
een made by which very favourable terms for Advertisements 
may be secured. 

Applications for Advertisements, as well as for Subscriptions to 
the German Edition, are received by the Publisher of ENGINEER- 
ING, at the Offices, 37, Bedford-street, or by the Publisher of the 
German Edition, Mr. Cari Fromme, No, 2, Glockengasse, Leopold- 
stadt, Vienna 











NOTICES OF MEETINGS 

Cae InstireTion OF Crvr. ENGrIngEeRs.—Tuesday, March 17, at 
‘ra. Discussion upon Mr. Ren ots pean, “Gun Carriages and 
Mechanical Appliances for Working Heavy Ordnance.” 

INSTITUTION OF ScRVEYORS.—Monday evening, March 16th, 
when the Discussion on the paper by Mr. R. W. Clutton, entitled 

The Self-Sown Oak Woods of Sussex,” and that by Mr. D. 
¥, entitled “Timber,” will be resumed. The chair will be 


ken at 8 o'clock, 
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We give with the present number two double-page plates 
showing respectively views of a pair of Rolling Mill 
Fy gines, and of the Rolling Stock on the Leopoldsberg 
(Kahlenberg) Railway. The description of the former will 
be found on page 192, and of the latter upon page 189. 
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THE METROPOLITAN GAS QUESTION, 
[HE excitement caused by the extraordinary price 

of coals, now happily much reduced, has been lately 
replaced by that occasioned through an attempt, on 
the part of the two great metropolitan — 
ich if 





to get an increase of price for their gas, w 


granted to the extent they require will very seriously 
increase the cost of artificial illumination in London. 
Even in large provincial cities and towns, situated 
over coal beds, a similar attempt has been or will 
be made ; consequently the entire subject becomes 
one of national interest. 

The Imperial Company, which supplies a large 
portion of London, has applied in the manner pre- 
scribed by their Acts for such an increase being 
sanctioned as shall permit them to pay the highest 
amount of interest on the capital, paid up and 
borrowed, which the law allows ; and to main- 
tain their reserve fund at a certain amount. Con- 
sequent on these demands the Board of Trade ap- 
pointed a Commission composed of Messrs. Reilly, 
Odling, and Pattison to investigate the matter, and 
their labours commenced on the 19th ultimo, in one 
of the committee rooms of the House of Lords. The 
only legal opponent of the company was the Metro- 
politan Board, who maintained a vigorous opposition 
to an increase of the price of gas, Messrs. Sargood 
and Bidder appeared for the company, and Mr. 
Cripps with Mr. Philbrick for the Board of Works. 
The inquiry terminated on the 28th ultimo, and a 
large number of witnesses were examined on both 
sides in matters relating to the financial, chemical, 
and engineering phases of the case. 

We cannot afford space to give even a brief 
summary of the evidence afforded by either side, 
more especially as such would be of little value to 


| the ordinary reader, on account of the great variety 


of minute details involved, The following, however, 
are some of the most important points at issue, 
and which may possibly have to be reconsidered 
when the case of the Chartered Company’s affairs 
are investigated, they having also to apply to the 
same Commission to get the sanction to an increase 
of price of gas from the consumers, whether for 
public or private use. 

In the case of the Imperial Company it had been 
rumoured that only 7d. extra, per 1000 ft., would 
be asked for, the present price being 3s. 9d. But 
it appears that the company ask fdr 1s. 1d. per 
1000 ft. additional. In deciding on the facts 
presented to them to sustain pi a demand, the 
Commissioners are bound by the Act “ to fix such a 
price as shall be calculated to yield to the company, 
with due care and management, a dividend in that 
year (after allowing for the excess or surplus, if 
any, carried in the then last preceding year to the 
credit of divisible profit, and to the reserve fund of 
the company) attaining as near as may be, but in 
no case exceeding the rates of dividend to which 
the respective capitals of the company are entitled 
under their Acts, and to make up the reserve and 
contingency fund of the company.” It appears, 
therefore, that by the words which we have 
italicised in the sentence the company, having 
shown due diligence in carrying on their business, 
are absolutely entitled to demand such a price for 
their gas as shall enable them to attain a maximum 
of dividend, &c. 

It appears by the report of the company’s affairs, 
read at the half-yearly meeting, held on February 26 
last, or two days before the Commissioners con- 
eluded the inquiry, that they were in such a 
position as to be not able to pay their usual dividend 
of 10 and 7 per cent. ny annum on their stock and 
share capital, besides the debenture interest, ranging 
from 4 to 5 per cent., without drawing from the 
reserve fund to make up the deficiency of 41,647/. 
The net profit for the half-year was but 69,162/., 
while the dividend requi a sum of 110,809/., 
hence the difference just named. By thus drawing 
on the reserve fund it was reduced to 27,065/. 


2} They state that during the half-year they had 


paid an extra cost for coal to the extent of 54,0007, 
and they expect the current half-year to be still 
more unfortunate. 
The actual financial condition of the Imperial on 
the 3lst December, 1873, was as follows: The 
total of capital paid up was 2,655,665/., of which 
1,560,000/. bore a dividend at 10 per cent., and the 
remainder at 7 per cent. The total of borrowed 
was 130,000/. bonds at 10 per cent. ; and 286,750/. 
at from 4 to 5 per cent. The total of receipts up 
to the end of the year in respect to capital was 
3,072,415/. 
In regard to revenue the total receipts for gas, 
residual products, &c., was 491,654/. Of 
private consumers took 1,628,533,000 cubic feet, at 
38. 9d. per 1000, bringing in 305,337/. ; and the 
blic lighting, &c., afforded 39,679/., or a total 
~ of 345,013/.; meter rental gave 79301, and 


gas|and Coke 


about 880/., being derived from various sources. 
On the side of expenditure coal cost 273,875/., which, 
with other ex of gas manufacture, made a 
total of 361,055/. The distribution of the gas, 
management, &c., cost 49,873/., or a total cost of 
410,928/., leaving a balance of 80,726/. to be carried 
to profit and loss account. The total of coal 
carbonised during the half-year was 212,577 tons, 
of which but 9413 tons were Cannel. The total of 
coke sold was 122,784 chaldrons, of breeze 25,607 ; 
the total of tar was 1,662,059 gallons, and of 
ammoniacal liquor 41,552 butts, each of 108 
gallons. 

The above facts will place our readers in as ad- 
vantageous a position as that of the Commissioners, 
and it will be seen thence that any opposition raised 
against an increase in the price of gas must have 
rested on charging the company with want of due 
care and management, To support their case the 
company produced the governor, the accountant, 
engineer, and secretary. They endeavoured to 
show that from increased price of coal and other 
causes there would be a probable deficiency in 
profit for 1874 of 191,000/., and that asa penny 
extra charge per 1000 ft. would give 14,000/. they 
would consequently require an increase of 1s. 1d. 
per 1000 ft., to make up the estimated deficiency. 
On the other hand the Metropolitan Board en- 
deavoured to prove that only a portion of such 
estimated deficiency could be justly laid to increased 
price of coal, wages, &c. ‘They charged the com- 
pany with imprudent, reckless, and wanton waste 
of capital in the erection of the works at Bromley, 
by which the demand for an increased amount of 
interest had arisen, and which was almost wholly 
unjustified. Against this the company urged that 
they were bound to provide, in the erection of 
new works, for a probably greatly increased de- 
mand for gas, and as such they considered that the 
course they have taken was perfectly legitimate. 
But having thus disposed of the Board of Works 
they go further and tell the Commissioners that the 
latter have not under their control the expenditure 
of such capital, adding that the capital thus ex- 
pended must be taken as a fact, and, therefore, that 
the only business which the Commissioners had in 
the matter was at once to sanction such an increase 
in the price as would suffice to pay the dividends 
authorised by Parliament. We have rarely seen so 
great audacity shown before even by a public com- 
pany. We question whether even the Corporation 
of the City of London would take such high grounds 
in maintaining its rights and privileges. 

Both sides were carefully examined and cross-ex- 
amined by the Commissioners, the chemical facts 
being dealt with by Dr, Odling and the financial by 
Mr. Pattison, the chairman taking the general 
aspects of the case under review. Some very 
valuable evidence was given by Mr. Anderson, gas 
engineer, as regards the general construction, cost, 
management, &c., of gas works, both in the pro- 
duction and purification of gas, and he was de- 
cidedly against the eae * on all such points in 
reference to their works at Bromley, which he con- 
sidered were on a bad plan and most extravagantly 
constructed. His views as to the future cost of coal 
led him to expect it not to be higher than 2]s. per 
ton delivered at the works, which, deducting the 
value of the residuals, would leave a net cost of 
8s. 044d. per ton. In regard to the lighting value of 
the gas supplied by the Imperial Company, during 
the last quarter of 1873, Mr. Keates, the consult- 
ing chemist of the Metropolitan Board, reported 
favourably. The average was 16.40 candles. The 
case of the Metropolitan Board was based on both 
financial and Nor anager 9 g ~~ prey 
extravagance being ur; against the company by 
Mr. Colne in his Boe. sr address. 
The Commissoners adjourned until the 10th of 
March, when they gave their decision in the 
following terms : 
“We hereby certify that, by virtue and in the 
exercise of the authority vested in us, under the Im- 
perial Gas Act, 1869, and in accordance with the 
terms thereof, we have fixed and we do hereby fix 
the illuminating power, and the of the gas 
from the first day of January, 1874, and for the 
year 1874 as follows (that is to say) : 
‘“\). The gas supplied by the dmperial Gas Light 
om pany shall be of an illuminating 
power of not less than 14 candles. 

“2. The maximum by the 

Imperial spe outer Coke Company for the 





residual products 137,780/., the balance of receipts 





ial G 
oer e rate of 4s, 8d. per 1000 cubic 
eet.” 
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The reault will be a very serious addition in the|the 14th February, but for public traffic only on 
coat of lighting, that will be severely felt by retail | the lst July last. The work is very light on this 
shopkeepers now served by the Imperial Company. | line; the only works of magnitude being the 
But this is not the worst of the metropolitan gas | crossings of the river Saubee, which, however, will, 
question. ‘The Chartered Company, which has a} for the pre sent, be traversed bya temporary cause- 
larger business capital, &c., than the Imperial, has|way. ‘The ruling gradient is | in 300, but that of 
demanded an advance of 1s. 6d. per 1000 ft. to cover | the salt branch is 1 in 100. The Agra division will 
their past losses, and maintain their dividends. In| pass through Bhurtpoor, Jeypoor, and Ajmeer, to 
their case both the City of London and the Met ro- | Nusseerabad. It is of considerable = im- 
politan Board of Works will appear in opposition, | portance opening the Rajpootana district; the 
which, however, will, we fear, result in little benefit | traffic will probably be small until the communica- 
tion with Bombay is completed, but there is a con- 
siderable salt traffic at Sambhur and Bhurtpoor. The 

Bh ~ line between Agra and Sambhur, a length of 185 
INDIAN RAILWAYS | miles, was let by contract in October, 1871, an 

We have some difficulty in recording, with such | work was commenced in the following month. On 
accuracy, the exact progress made during the past) the ]ith of August last, the first section, 35 miles 
year on the Indian State Railways, as we have/in length, was completed and opened for traffic, 
already done in a previous article, with regard to| with the exception of the bridge at Agra. This 
the guaranteed lines; since there is not the same | line generally isa light one ; the only works of mag- 
inducement for the Government to publish pe-j| nitude being the bridge over the Jumna at Agra, 
riodical accounts of its proceedings, as exists in the | about 2200 lineal feet, to connect the line with the 
ease of the directors of the Guaranteed Indian | East Indian Railway; and the crossing of some 
Railway Companies. The following particulars—| rivers near Jeypoor, in the aggregate about 2600 
collected from various sourcea— regarding the ij lineal feet. ‘The Amunishah, the most formidable 
State Railways in India, may, however, be relied | of these, is a river subject to a scour of an extra- 
upon, so far as they go, as substantially correct. | ordinary character, requiring consequently special 
‘The total length completed, or under construction | precautions. The bridge over the Jumna, which 
during the year 1873, was about 900 miles, to which|is now in progress, consists of 16 spans, 142 ft. 
may now be added, say, 205 miles for the Northern | between centres of piers, each of which is founded 
Bengal Railway, whi h has quite recently been|on three wells, 124 ft. in diameter, sunk 60 ft. 
sanctioned as a famine relief work. In the last | below the low water level of the river, The Rajpoo- 
published report on railways in India, for the year|tana lines are of the metre gauge, with rails of 
1872-3, Mr. Juland Danvers remarked that “ fair| 36 lb. to the yard; a single line only is being laid, 
progress had been made with the works on the | but land sufficient for a double line is taken up. 
State lines,” and it was anticipated that during the | The Holkar State tailway is also being con- 
year 1873 between 200 and 300 miles would pro- | structed on the metre gauge. It will be about 864 
bably be opened. ‘This anticipation does not} miles in length, commencing at Khundwa, a station 
ippear to have been fully realised; for, at the | 352 milesfrom Bombay, on the main line of the Great 
present time, only about 200 miles altogether are | Indian Peninsula Railway. ‘The construction of 
open, of which 42) miles were completed prior to | this line was let on contract in January, and the 
the commencement of the year under review. ‘The | works were commenced in February, 1872. About 
actual progress of the year has been then 1574 miles | 42 miles have already been opened for goods traffic, 
of railway completed, besides which, it must be and the remainder should be completed by the end 
observed, considerable additional lengths are ready of the current year. ‘The line, so far as at present 
for opening so far as the permanent way is con-| completed, is tolerably light; it then crosses the 
cerned, but the usefulness of these sections is Nerbudda River, and ascending the Vindhya range 
vecasionally impeded by the non-completion of| of hills by the Choral Pass, reaches Mhow and 
some large bridge, or the extent of completed line| Indore. ‘There appears to be a greater probability 
is not fully declared open, and worked, in con-|of commercial success on this line than on the 
sequence of its present termination being some | majority of the State railways, especially if the 
small village to which it would not pay to run|extention be carried out, oi Neemuch, to join 
trains, until they can be carried further on to a/the Rajpootana lines as is proposed. There 
more important station. ‘Thus it is probable that} will be considerable traffic in opium and other 
the progress on these lines has not been altogether | agricultural produce, and the railway will open the 
80 far short of what had been anticipated, as might | rich districts of Jowra, Rutlam, and Mundesoor to 
at first sight appear to be the case. The lines|the port of Bombay; but in a political point of 
opened before 1873 are the Calcutta and South-| view it is very important, affording as it does rail- 
Eastern, the Khamgaon branchfrom the Great Indian | way communication with the states of Holkar and 
Peninsula Railway; the Nulhati and Azimgunj|Scindia, and the important military station of 
line, which was originally constructed by the|Mhow. The line from Khundwa to the Nerbudda 
Indian Branch Railway Company, and sold by | is tolerably light and easy, with ruling gradiencs of 
them to the Government ; and the Amraoti branch, | 1 in 100; but the Nerbudda is a rapid river, rising 
which is also an offshoot from the Great Indian | in flood time 66 ft. above its ordinary level; it has, 
Peninsula Railway. however, the advantage of good foundations for its 

The first State railway opened in 1873 was the| piers. It is to be spanned by thirteen openings of 
Patri branch, 22 miles in length, from the Bombay, | 60 metres from centre to centre of piers, making a 
Baroda, and Central India Railway. It was com-| total of about 2560 lineal feet of bridge. After 
menced in December, 1871, and opened for traffic | crossing the Nerbudda, the line gradually becomes 
in salt (the chief object for which it was con-| more and more heavy, until it ascends the Choral 
structed) in May last. The gauge of this line is/ incline, with a gradient of 1 in 40 for 34 miles. 
5 ft. 6 in. ; the rails are flat-footed, 48 lb. to the} The work on this portion is extremely heavy, in- 
yard, laid on creosoted sleepers § ft. x 9 in. x 44 in., | cluding tunnels mat heavy rock cuttings, embank- 
$ft. apart. This line was constructed under con- | ments with retaining walls, and viaducts over deep 
tract. There are no important works to notice. | ravines. 

The speed of trains is restricted to 12 miles per! Besides the foregoing, the Nizam’s State Railway, 
hour, and the wheel load of engines to 4 tons, or and the Wurdah Valley Railway have been under 
8 tons per axle. It is worked, under a contract} construction during the past year. Both are being 
with Government, by the Bombay, Baroda, and | laid with a 5ft. 6in. gauge. The former will be 
Central India Railway. | 121 miles and the latter 18 miles in length; they 

‘The Rajpootana Railway, when connected with | were commenced in April, 1871, and March, 1872, 
the Neemuch and Holkar lines, will complete a/ respectively. We shall defer more particular notice 
more direct communication between Bombay, and | of these lines until a future occasion. 
the North-Western Provinces, and the Punjab rid| There remains now only the Punjab Northern 
the Great Indian Peninsula Railway. This line} and the Indus Valley State Railways to remark 
consists of two divisions, known respectively as the | upon. It will be remembered that these lines— 
Delhi and Agra divisions. The latter extends from | more especially the former—formed, in a great*part, 
Agra to join the Neemuch Railway at Nusseeabad, | the subject of a lengthened discussion at the Insti- 
whilst the Delhi division will furnish a communica-| tution of Civil Engineers not long since ; and so 
tion from the Agra division to Delhi. The} many particulars regarding them were then laid 
Rajpootana (Delhi) line runs from Delhi through | before the public, that it appears unnecessary to 
Rewaree and Ulwar, and will open out the} dwell much upon them on the present occasion. 
Furucknugger salt district; its construction was |‘The Punjab Northern line was commenced, on the 
commenced departmentally about April, 1570, and | metre gauge, between Jhelum and Rawul Pindi in 


to the consumers. 





line were commenced in December, 1871, and 
January, 1872, respectively. Considerable pro- 
gress had already been made with the Punjab 
Northern Railway, and, with the exception of the 
large bridges, it had been so far completed that it 
might have been opened for traffic between the 
large rivers, but for the difficulty experienced in 
obtaining rails from England, when the question ag 
to gauge was again raised in India, both with 
regard to this and to the Indus Valley line. The 
consequence of this has necessarily been a com- 
parative stoppage of works, and the two lines are 
at present in a state of unhappy dead-lock. From 
an Indian contemporary we learn that, with regard 
to the Punjab Northern line, if the “ navvy” is 
not now at work, quill-driving is going on to a 
considerable extent, and it has been calculated 
that the area of the paper expended in corres. 
pondence, conveying references to and from the 
Supreme Government, with plans, &c., is suffi- 
cient, if spread out, to cover the whole of the 
embankment of the railway from Lahore to 
Rawulpindee—a distance of 172 miles. The result 
is, however, it is stated, that the works are almost 
at a standstill, pending further references. It is 
much to be regretted that these important lines of 
communication should be so long delayed in con- 
sequence of differences of opinion on the question 
of gauge ; and we would again suggest—what has 
been often before advocated in our columns—that 
they should be constructed as light railways, but 
on the standard Indian broad gauge of 5 ft. 6 in., 
which would appear to be the best possible com- 
promise between the conflicting opinions now 
evidently existing on the question. 


NAVAL ENGINEERS. 

Tue circular of the Royal Naval Engineers, 
and our comments upon their case, that ap- 
peared in EnGineertnc of December 19th, have 
attracted considerable attention in the United 
States, and the Nautical Gazette, published in New 
York, has taken up the subject. A late number of 
that paper contained an able editorial, in which it 
compared the remedy suggested in the last 
paragraph of the circular with the system that is 
now being carried out in the United States Navy. 
This system, which is substantially the same as that 
advocated in the ‘‘ remedy most important of all,” 
has been found to work advantageously. The great 
decrease in the number of engineer officers carried 
on board ships is one of the results ; for the largest 
vessel now carries but three, a chief and two 
assistants; these have the general supervision and 
responsibility of the machinery, while the watches 
are in charge of, and the engines manipulated by 
‘‘ machinists,” a grade corresponding to that of 
engine-room artificer. 

The Navy Department in Washington fully 
appreciates the advantages of having at its com- 
mand a corps of officers especially versed in marine 
engineering and naval architecture. It does not 
believe that the mere running of engines impera- 
tively requires the services of highly educated men, 
but it does believe that the designing of engines and 
the general responsibility of their management 
should be entrusted to scientific officers, especially 
trained to fulfil the needs of the Government as re- 
gards their profession. 

Almost every part of modern iron steam vessels, 
and more especially of ironclad ships, is under the 
care and supervision of the engineer officers, and 
this extension of duties and responsibilities necessi- 
tates a high standard of attainments, and men 
possessing such high standards can only be secured 
by the adoption of plans assuring to them such 
positions as their professional abilities warrant, and 
can only be retained by a judicious system of 
rewards and promotions that will justify them in 
devoting long yeags of study and thought to the 
acquirement of a profession, where the mental wear 
ona tear is so great. It is in taking this view of the 
case that the Nautical Gazette seconds the efforts of 
the Royal Naval Engineers, and wishes them every 
success in their efforts to secure the justice that must 
result in great benefit to their Government. 








THE PEEL PARK EXHIBITION.—No. VI. 
THE next of the sectional boilers that we notice 
is Shepherd's Patent “High-pressure Steam and 
Hot Water Circulating Boiler.” Of this boiler 
there are two models shown, one representing 4 
land boiler and the other a marine boiler. By the 








it was opened as far as Rewaree for salt traffic on| December, 1969, and sections of the Indus Valley 


| side of these is a notice that a full-size working 
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poiler on this interchangeable principle of construc- 

tion is to be seen under experimental test for eva- 
yration, in Manchester. 

This boiler consists of twenty-three large conical- 
shaped vessels or bottles, each having a neck at the 
bottom about 7 in. in diameter, from which the cone 
widens out to about 2 ft. diameter some 3 ft. 
above the lower neck. Above the cone the top 
closes in somewhat abruptly and terminates in a 
similar neck to that at the bottom. The lower 
necks are attached to the feed pipe, and the upper 
necks to connecting pipes leading off to three steam 
receivers each about 8 ft. long and 2 ft. diameter, 
placed athwart the boiler over the furnace end, and 
laid side by side. The steam from the large cones 
passes into the first receiver, and thence to the 
second and forwards to the third, from which it is 
taken off to the engine. On thé last receiver, the 
safety valves, &c., are placed. The fire passes 
amongst the cones, which indeed form the whole of 
the boiler proper, and thence by a return flue 
the products of combustion are made to act on the 
feed pipes as they pass to the chimney. ‘The 
steam receivers are above the fire, and though 
partly protected from the full heat thereof, are 
steam superheaters. In this boiler it appears that 


no circulation, strictly so called, is supposed to| 


goon. The feed enters the cones at the bottom 
and the water passes upwards as its temperature 
increases, while the steam is free to pass rapidly up- 


wards from the diverging sides of the cones without | 


any tendency to empty them of the water; but the 
top of the cones, with their diminished areas and 
narrowed necks, may perhaps, at times of heavy 
firing, seriously alter this state of things, and cause a 
rush of both steam and water upwards and through 
the necks and conne¢ting pipes into one of the 
steam receivers. It would seem that these cham- 
bers are placed where they are purposely to provide 
against any such mishap, and if it is only liable to 
occur rarely and from unusual causes, the provision 
may be sufficient to prevent any trouble arising 


from such a circumstance taking place. The cones | 


thus throwing up water would be supplied from 
the pipes below, each other cone in connexion 
therewith contributing its share. Judging from 
the model only, and not having yet had an 
opportunity of seeing the full-size boiler at work, we 
are unable to enter very fully into the consideration 
of the arrangement, which seems to have been de- 
signed with a view to general interchangeability of 
parts, each of which, from their moderate dimen- 
sions, are supposed to offer great strength to resist 
the internal pressure. The main advantage claimed 
for this boiler, so far as we at present can see, con- 
sists in the cone pipe surfaces being the steam gene- 
rating portions of the boiler, but the ‘>servoir of 
water in connexion therewith seems small, ‘This, as 
has been referred to in our descriptions of other 
sectional boilers, appears to be largely sacrificed to 
the one idea of providing extensive and subdivided 
steam-raising surfaces, though perhaps not so much 
80 in this case as in some others, This form of 
boiler, we may add, has been but recently brought 
out, and it is therefore rather early to attempt to 
say much concerning it. We hope to hear more of 
it as it becomes tested by use, and opportunity will 
then be given for forming an opinion on its merits. 
Having now considered pretty fully the various 
examples of sectional boilers exhibited we pass on 
to examine the boilers of other forms of construc- 
tion. Of these there are three, and for the purpose 
of comparison we regret that there is not a fourth, 
viz., an ordinary first-class 
this exhibition. We understand that it was con- 
templated that one should be shown, but the large 
number of exhibits for which space was requested, 
and the consequently crowded state of the building, 
precluded the possibility of placing one under cover 
where it could be properly seen as well as be pro- 
tected from the weather, and, therefore, one has 
not been sent. Its absence is the more to be re- 
gretted seeing that this exhibition draws together 
many visitors who may not be so fully conversant 
with the various details of construction embodied 
in the most recently improved form of the simple 
double-flued boilers, such as are now so largely 
used in Lancashire and its neighbouring counties, 
It may be only right here to say that there are 
many little differences in the way in which such 
boilers are made which at the first glance may pass 
altogether unobserved by casual observers, as well 
48 other more important points which steam users 
even may pass by without fully considering, and 
when such lamentable disasters occur as exemplified 


Bays - +g 
‘* Lancashire” boiler, in | 





by the recent explosion at Blackburn, it behoves 
every one to be very sure of the grounds on which 
their own assurances of satisfaction are founded, 
and not to confound two boilers together which 
may externally present appearances of similarity, 
but which when thoroughly looked into with the 
carefulness .such structures require may be found 
to differ most essentially from one another. 

Messrs. Galloway and Sons exhibit one of their 
widely known double furnace boilers, with its oval 
combustion chamber and its conical pipes. In this 
boiler, which is7 ft. in diameter and 28 ft. long, the 
furnaces are circular, and formed with flanged 
joints; they terminate at the bridge, where they 
unite with the oval chamber beyond, this con- 
tinuing throughout the remaining length of the 
boiler, ending against the back an plate. 

Immediately beyond the furnaces are two side 
indentures or pockets, formed in the combustion 
chamber, so that the throat leading from the two 
furnaces to the chamber is somewhat narrowed, 
with the intention that the flames from the two 
fires shall thoroughly unite there, and impinge 
fairly against the conical vertical pipes immediately 
opposed to them. ‘These cones are about 26 in 
number and about 6in. in internal diameter at the 
bottom, and ]lin. at top. The holes made for their 
reception are at the top of the combustion chamber, 
and the flange of the lower or smaller end is passed 
down through the top and rests upon the upper side 
of the lower plate, through which a hole of suitable 
size to suit the pipe is cut. The upper or larger 
| flange of the cone pipe is large enough to properly 
| cover the hole in the top plate upon the outside of 
| which it rests. The cones are formed of plate iron 
|bent to shape, welded up their entire length and 
| flanged, and they are rivetted in position. Weld- 
ing is not always the most reliable and satisfac- 
}tory kind of thing for any piece of boiler mak- 
ing in which the pressure is internal, but still on 
pipes of moderate diameter and length, and of suffi- 
cient thickness, thus made, it is usual to place 
a considerable amount of reliance. We have known 
| of such cone pipes being, to all appearance, sound 
jand solid, yet upon being closed up at each end 
|and filled with oil and kept at a moderately warm 
| temperature imperfections have been discovered by 
the percolation of the oil. ‘Tubes used in marine 
and other boilers, made from sheets or plates welded, 
have usually to resist external pressure, and then, 
| even though a defective weld may exist (as it often 
does), the danger arising from the collapse is con- 
siderably less than from the explosion of a pipe with 
internal pressure. If truly circular the tube may 
be water and steam tight, even though split, and 
defective ones are often found out by the appear- 
ance of but a very little leakage. If, therefore, 
welded pipes are used at all in steam boilers for 
internal pressure, it is absolutely necessary that 
every one should be most carefully made, and be 
most thoroughly tested in order to secure safety in 
their use, even if the cost of them is to be consider- 
ably increased by this extra care. 

The introduction of conical pipes as done by 
Messrs. Galloway in their boilers is due, we believe, 
to the idea gathered from the old-fashioned shape of 
cup in which it was one time the custom for the 
\landlords of our country inns to warm their ale. 
'These were conical in shape with wide mouths, 
| affording an enlarged surface for the heated liquor 
to rise to, while, at the same time, offering the best 

| form of surface for the vertically rising heat of the 
‘fire to apply itself to the purpose intended. 
Be this, however, true or not, it is undoubted 
but that such a form is one most suited for the pur- 
| pose of heating any liquid contained therein, pro- 
lvided the heat has full .and proper access to 
ithe entire surface. How far this is truly the case 
in the boiler cones here referred to, is a matter in- 
volving several considerations. 

The uses made of these cones in Messrs. Galloway's 
boilers are threefold. First they offer an increase 
of actual heating surface within the boiler as com- 
| pared with a boiler without any such pipes. Next 
| they support the roof and floor of the chamber itself 
and preserve it from collapse, which its own form 
alone would induce and not avoid. Thirdly, they 
promote the free and rapid liberation of steam from 
amongst the water, and assist the movement of the 
water itself within the boiler. 

In regard to the first of these it seems yet an open 
question, to what extent the interposition of the 
cones really adds to the practically useful heating 
surface. For itis acknowledged that the whole sur- 
face offered by such obstructions must not be taken 














into account in the calculation any more than the 
bottom of a tube or a flue must be reckoned effec- 
tive, unless the chamber in which such forms are 
presented is a mere oven, and not a passage for the 
rapid transmission of hot flowing gases, For it 
must be remembered that there is a kind of shadow 
thrown upon the up plate of the chamber by the 
widest portion of the cone pipe, the base of which 
‘“‘shadow” lies directly in the rear of the cone and the 
apex somewhere further back. 

In addition to this the whole, or nearly the whole, 
of the side of the cone furthest from the fire must 
be in ‘ shadow” also, and subject only to reflected 
heat. ‘Till the true behaviour of flame in such cham- 
bers is more fully known than we believe it to be up 
to the present time, it seems difficult to determine 
these values of surfaces. It is, however, pretty 
generally stated by various users of such boilers, 
that somehow they do raise more steam than 
other boilers of about the same dimensions, and 
of somewhat similar general form, but without cone 
tubes ; or at all events, if not doing so much in that 
way as to represent any special economy in the use 
of fuel, they are good “ Renter morning boilers,” 
that is, it is easier to raise steam quickly in them from 
comparatively cool water in a short time than in other 
boilers. One reason for this may arise from the 
volume of water containedin such a boiler as compared 
with one of the other class of similar external dimen- 
sions, or of the same nominal power, and perhaps 
somewhat larger dimensions, being less by from 7 to 
10 per cent., or even more. On the head of actual 
economy in the consumption of fuel in a Galloway 
boiler, we may refer to the experiments recorded in 
ENGINEERING, vol. xii., page 279, These experiments 
were most carefully made, and showed very highly 
satisfactory results. In regard to strength of 
structure afforded by the cones, which are in com- 
pression in the direction of their length, it is evident 
that the whole stability of the combustion chamber 
depends upon them, 

Respecting the third use by which a free escape 
from contact with the heated surfaces of the plates 
is afforded to the particles of steam formed upon 
their interiors, there can be no doubt but that the 
widening cones are superior to parallel tubes set 
vertically, or even if such parallel tubes be inclined 
towards the fire at the top, for in a parallel pipe, 
as we have before said, the tendency is for the steam 
formed to carry away water with it instead of to 
escape freely from amongst it. The flames may 
impinge upon the conical pipes with useful effect, 
and the steam will undoubtedly rise pretty freely 
from them, but whether the horizontal arched top 
surface of an ordinary flue is, or is not, able to 
absorb as much heat, area for area, on account of 
the still greater facility which is afforded for the 
direct vertical ascent of steam from it, is a question 
open to examination. Coming then to the move- 
ment of the water, we enter on a matter somewhat 
clouded with uncertainty. It is assumed that a 
continual upward and somewhat rapid current 
flows through the cone tubes, the supply coming 
from beneath the chamber and from the sides of 
the boiler, Any water that may be carried up- 
wards by the force of the rising steam and not be 
converted into steam, will either find its way down 
again in some part of the cone to such a level as to 
come to a rest, and again be carried upwards and 
so on till boiled off, or it will flow to right and left 
over the roof of the chamber and come down on 
each side in a similar manner. It is generally be- 
lieved that round the furnaces themselves the water 
rises in the centre, flows over to right and left, 
parting with its steam over the furnace crowns 
and returning by the sides to the bottom as already 
described. And it is important that as far as pos- 
sible this action should take place, both in the ** Gal- 
loway” and the * Lancashire” boilers, for the life 
or duration of the boiler as a metallic structure 
depends greatly upon the non-variation of the 
temperatures of its different parts. If the top of 
the boiler be heated by high-pressure steam to 
some 300 deg. or 340 deg., while the bottom is at 
a temperature perhaps of 212 deg., or even less, as is 
known to be often the case in some boilers, there 
will be a strain upon the whole structure as regards 
the outer shell at any rate, for which provision must 
be made. We must look next at the influence pro- 
duced by the furnace tubes and combustion 
chambers, and consider the influence exerted by 
them upon the ends and thence upon the shell 
through the expansion due to the temperature of 
the fire within. It should be noticed that every 
addition made to the pressure of such boilers, such 
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| was for some time a schoolmate with Lord Byron. Whil¢ , may mention Dr. Whewell and Sir John Herschel, did not 
jing that somewhat famous educational establish- | refrain from bearing the bighest testimony in its fayou; 

t, Arnott acquired an excellent knowledge of Latin, and |alike as to its accuracy and its originality, The work 

vained by competition a bursary which enabled him to | at once b yunded into public favour, and its author, in a few 


atte 


enter Marischal College, while he was only thirteen or | years after giving it to the world, was elected to the Fel 
fourteen years of age, an age at which it was no uncommon | lowships both of the Royal an 1 Geographic al Societie 
thi for student careers to begin in th ilewes in the | About the same time, when the University of London was 
far Nort Vhen be was about teen years « instituted, Dr. Arnott was made a member of the Senaty 





fell into the hands of a zealous and enthusiast é and in the year 1837 was appointed a physician extracr 
ted cultivator of science, namely, Dr. Copeland. | dinary to the Queen 

































the Professor of Natural Philosophy in Marischal College Dr. Arnott gave much attention to his large and lucra 
It would have been impossible to have put young Arnott | tive practice as a physician, but he did not fail to take a 
inder the tutoral care of a person better calculated to | very special interest in the study of science. His mind was 
levelop the peculiar bent f hi i, than was Professor|ever busy with some important acientif laquiry, Mor 
Copeland I} excellent instruction which Arnott re particularly on subjects that concerned the physical welfar 
ceived from his professor was highly esteemed by him, and h f the people at large, as he believed far more in preven 
rreedily imbibed from him such a knowledge of the grand | tion than cure As early as the year 1818, when he wag 
pri pl f perimental science, that he afterwards b | only thirty years of age, he turned bis attention to tt 
ame f the most popular ex; tors of them | scientific construction of fireplaces, and he published ay 
While attending Marischal College, Arnett commenced } excellent paper on that subject in the Quarterly Journa 
the studv of medicine, and in the vear 1806 he became | Science. In the year 1837 he submitted a valuable repo: 
sessed of an anxious desire to place himself under the | to the British Association on “Safety Light for Mines, 
traction of Sir Everard Home was the ne of the | He invented a stove for domestic warming purposes, which 
irzical lecturers in St. George spital, as also one of | at the time, and for many years afterwards, excited very 
yost famous medical professors in the m olis He | much attention. Its action depended on allowing th fuel 
ecan . favourite pupil of Sir Everard, and in conse- | to burn very slowly, the admission of the air required for 
iu f the readiness with which he acquired a practical | combustion being regulated by a variety of ingenious . 
j vleige of 1 master's methods of {| rming im- | trivances Its success was so great that the inventor was 
portant 8 al operati he 1 ived an apy tment to | able during the severe winter of 1836-7 to maintain in his 
proceed on a long v 1 13 assi t-medical offieer « library a uniform temperature of 60 deg. to 63 deg, Fat 
board an East Indiaman, the captain of which laboured] on little more than six pounds weight of anthracit ‘ 
inder an a it which required the attendance of an | for a day’s consumption; and it gained for him the R 
expert. His medical education was still incomplete, bat he | ford Medal from the Royal Society. In the year 1834 lie 
cheerfully availed himself of the opportunity thus offered | | shed his famous book on “ Warming and Ventila 
of seeing the world and of extending his information | tion,” in which he gave the results of his extensive prac- 
regarding men and things. He turned his opportunities to | tical studies made up to that time. He published a new 
much good purpose, and became an excellent linguist while | «lition of it when be was about seventy years of age, and 
he was at sea in the excitement of a rm during the} when be had retired from the practice of his prot 
: allowed all his chronometers to run} Amongst his other valuable inventions we may mention 
line them he found to his dismay that | his ventilating chimney valve, his water-bed for prot 1 


ad-still But Arnott came to bis | against bed sores, and his smokeless fireplaces, on which he 
course of scienti study under Pro- published an interesting volume in 1855. 
ad included the mechanism of clock we rk, | There was much inquiry during many years for a new 
lto make the time-keepers go as usual ¢ lition of Arnott’s work on “ Physics,” that of 1853— 
| 
| 
| 


the fifth—being the last; bat it was only after he ha 





f his being able to turn his knowledge 


hysical science to a unt on this occasion he was | retired from practice that he revised and extended it, and 

prevailed upon to give a course of scientific lectures to the | modernised it in accordance with the most recent results of 

ship’s officers. It is also worthy of mention that during | physical investigations. The long-promised and | 
' 


the same voyage, when his ship, which had been disable | expected revised edition was published in the year 1565), 
by the storm, was laid up in a South American port | and notwithstanding the great age of the learned author 


' 
refit and be repaired, he acquired such an excellent | it had a distinctiveness that still gave it a superiority over 
knowledge of the Spanish language that he was after- all its rivals ; for whether we regard its perfect clearness 


wards chosen as the physician to the Spanish Embassy in | Of conception, or its consequent clearness of statement, it 


London 


On returning home 


was still unsurpassed, and might be read alike by a phil 
sopher or a child. 
Of Arnott’s other publications we especially mention | 
Arithmetic Simplified,” which appeared as a supplem 


e year 1811, De. Arnott settled | 








rwn as a medical ner in Londen, which remained 





| 

| | 

permanently his place of residence Ilis practice s 
became very extensive, and by-and-bye he obtained several | to the second volume of his “ Physics,” dealing with Hea 
special appointments. He became the chief medical ad- | Light, Electricity, and Magnetism; and a small work on 
viser to a colony of French refugees who had settled in| “ National Education,” which was published in the year 
Camden Town. In the year 1815 be was appointed phy 
sician to the French Embassy, and soon afterwards the| Une of the marked features of Dr. Arnott’s career in his 





appointment to the Spanish Embassy followed. jm age was the munificent generosity which he showed in 
After becoming well established in London, Dr. Arnott | connexion with the furtherance of scientific education. His 

began to turn to accourt his extensiv knowledge of first gift was made to the University of Aberdeen, in th 

physical science, in the year 1823, he commenced a | Shape of a thousand pounds, for the purpose of founding s 
irse of private lectares on natural philosophy in his | cholarship in natural philosophy; and that was soon f 


| lowed by a similar gift to the Universities of St. Andrews 
Edinburgh, and Glasgow, for promoting the stady of expen 


own house, partly with the view of showing to his professional 


brethren the intimate bearing which subsists between phy 











sice and the healing art His lectures may be said to | mental physics among the medical students. Dr. Arnott 
have had a special relationship to medicin in the fullest also, through Professor Bain, gaze the sum of 5001 t 

“nse of the term They were continued for several years, | invested for the payment of a lecture on physical science t 
ynd in the year 1827 he published the substance of them | conne xion with the Mechanics’ Institution of Aber 

under the title of * Elements of Physi ‘a work which | “for the instruction in natural philosophy of artisans and 

soon gained for the author a world-wide reputation. In| Others in Aberdeen who have not the means of a colleg 

about five years it went through as many editions, and | education.” He likewise gave the sum of 2000/ to tb 
came quite a classic, and was translated into all the| ! niversity of London, and Mrs. Arnott gave the sum 
anguages of Europe. It is stated that the first edition wag | 1000/. to each of two ladies’ institutions in London for 

ld in a week after being reviewed by 7 s, of 3: if moting the study of natural philosophy. 

writer, speaki: f intelligible writin | Since Dr. Arnott's death, and within the last few days 

med difficult. said. “ This his esteemed and large-minded widow has signified through 

, us tl Elements of Physics’ | Sir William Thomson her intention to endow the Natura 

ure concerned, the labour of Dr. Arnott has at length | Philosophy Chair in the University of Glasgow by anothe 
upplied, and that with a degree of suc ' gift of 10001, thus carrying out the wishes which 








ess and complete- 


s, not merely which has never before been arrived at. 


eminent husband was prevented by infirmity from dom 
himself during bis lifetime; while through Dr. Lyon Play- 


which we may venture to predict will not be surpassed, 


’ 
His book has the strong and peculiar merit that although | fair, M.P., she bas announced her intention to do the sam 
« book of immense labour, all the labour has been taken | for the University of Edinburgh. We are not yet aware 
by the author To the most id] hoolboy, it will be as | if Aberdeen and St. Audrew’s are also to participate ip Mra 
entertaining as a4 treatise on witchcraft or legerdemain.” Arnott’s munificence on this occasion, but we believe 
It was said by another leading journal that the work had | highly probable that they will. 


ut last the philosophy of nature to our very 
oors ; and that it had made a highway for us to the ver 
heart of the subject, out of the words rd t 2 O ou: > ‘ 7 race - ‘ . — . 
|mether tong = The work was addres 2 t : the pul f in SOADS IX MOURTAINOUS COURERIS 
general, but it was, in truth, as worthy of the perusal of Ox Tuesday the 3rd inst., after the conclusion of Mr. 
he accomplished mathematician as if had been written for Douglas's paper upon the “ Great Basses Lighthouse, Ceylon, 
a second communication by Major James Browne, B-E., 
Assoc. LC.E., upon the tracing and construction of roads in 
mountainous tropical countries, was read before the Inst:- 
tution of Civil Engineers. Mr. Thomas FE. Harrison, president, 
ind the popular handling displayed , gem pte 
a the popular hapding displaved in it of many abstruse lhe object of this paper was t put on record pre caullobs 
points in physical science, recommended it to the general | found necessary whilst making roads among the Himalayas 
public; but even eminent scientitic men, amongst whom we ! at elevations reaching up to 24,000 ft.; where the annual 





al The charm of the book ley in what might be 
allied the spirit of human interest which pervaded and 
animated it, in those irradiations of heart and fancy which 
cave their heat and glow to so many pages. Its freshness, 
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rainfall in some districts amounted to 220 in., of which 170 in. 
fell in the two and a half months of the rainy season, and 
5) in. in one hour. Mountain roads could be divided into 
two classes : those which crossed the main or higher ranges, 
and those which crossed the lower or subsidiary ranges. The 
latter class generally presented the most serious engineering 
difficulties, owing to the greater quantity of water to be 
encountered. In the higher ranges, the soil, being mainly 
composed of hard rock, did not allow every little streamlet 
to cut for itself a deep and ever-increasing chasm, as in the 
comparatively soft soil of the lower ranges, and this circum- 
stance rendered the bridging an easier matter. At eleva- 
tions exceeding 8000 ft. attention must be paid to the action 
f the snow in winter. The best approach, in an engineering 
point of view, to the station of Dalhousie was through a 
ravine, so sheltered from the sun, that the snowdrifts re- 
mained unmelted for weeks and barred the way; and it had 
been found necessary, in consequence, to take the new cart- 
road through otherwise very unfavourable ground. At 
Roksur, in Lahoul, a road weil traced, but laid out in the 
height of summer, was impassable for the three spring 
months from incessant avalanches; one of which, 4 mile in 
length, and exceeding 100 ft. thick, carried off a stone bridge 
of 40 ft. span, and remained unmelted for more than six 
months 
In marking out the formation level, cuttings exceeding 
ft. or 16 ft. in depth should as much as possible be avoided. 
In the stony soil of a hilly country no reliable information 


was to be got by boring; and rock of the toughest and 
hardest description sometimes cropped up where least ex- 
pected. In the Himalayas, the northern slopes were thickly 
wooded, where the southern slopes were often quite bare. The 


former should be selected, notwithstanding the increased 
labour of tracing through the brushwood, as the road would 
be more durable. The trees broke the force of the rain, and 
the mould beneath passed it off gently over the road, which, 
nthe bare hillside, would be eut away by the unchecked 
rush of water. 
The general adoption of zigzags was not to be recom- 


meniel; but much had been said against them which was 
pen to modification. They entailed incessant repairs, if 
used in a wrong place—where the side slope was steep, the 

rotten, and the drainage such as to cross the road several! 


time But where these conditions did not prevail, the 
repairs were little, if at all greater, than in the same length 
f straight tracing. Again, where the reaches were short, 
ni the turning places cramped, zigzags should not be 
tolerated; but where each reach was not less than 600 or 
7 yards in length, and where a semicircular turn of not less 
than 6 ft. radius could be obtained, the inconvenience was 
small, and the danger a minimum. Generally 5.55 in 100 
was the steepest admissible gradient for an unmetalled 
mountain cart road in India. No earthwork became per- 
manent under two rainy seasons. Landslips occurred with 
every shower and every bard frost. On the Dalhousie cart 
road, the mere cutting out of the hillside to 14 ft. in 
width determined a landslip upwards of 800 ft. back 
from the edge of the road, and parallel to it for about 700 ft. 

here were three different methods of making a road along 
the faces of vertical cliffs. The most expeditious was to 
form a gallery, carrying the road on cantilevers of iron or 
timber. This plan, however, was only suited for mule or 
bullock roads, and was inapplicable for cart roads. It 
had therefore been replaced by half tunnels blasted 
out of the rock From the nearest possible standing 
point a gangway of lashed scaffolding poles was run out 
horizontally along the face of the cliff, the near end 


ng held down by two leaded jumpers, or by lewises let 
into the rock. A workman from the further end of the 
scalfold, drove into the rock a jumper hole, slanting about 


b) deg., which, when sufficiently deep, received an iron bar 
with lead. To this support scaffolding was lashed, 
act as a new starting point from which to advance another 
tep. When the seaffolding so supported had extended along 
the whole length of the cliff, arrangements could be made 
for fixing the permanent cradles and cross beams to carry 
the gallery. On the Hindustan and Thibet road the 
galleries were 7} ft. wide, the supporting cradles being from 
!2tt. to 15 ft. apart. The other modes of forming a road 
ng the cliffs were either by blasting in the usual manner, 

r by the use of mining galleries and heavy charges of 
powder. Where kunkur rock was met with special cart- 
ridges were employed for blasting. This substance resembled 
petrified sponge, which, whilst allowing the powder to blow 
out through its pores, was so hard and pon as to defy the 
est steeled picks and jumpers. 

Un one section of the Hindustan and Thibet road, adjoin- 
ing the glaciers, and where wood was abundant, blasting was 
*bandoned for more than a year in favour of wood furnaces, 
while the fuel lasted. The rock, when intensely heated, and 
tien quickly deluged with snow water, cracked and broke up, 
at a great saving of time and labour. 

The ordinary daily task of native quarrymen in boring was 
Sout 60 in. in sandstone or conglomerate, 45 in. in limestone, 
and from 30 in. to 32in. in granite. In attacking a cliff 
with large mines, a line of scaffolding was first erected along 
‘he face, and tunnels were driven into the rock, chambers 
Seing formed at the ends of return galleries to the right and 

The charges were placed at a horizontal distance from 

lf face of 2 ft. more than the proposed width of the 
road, and generally blew out the rock on both sides toa 
‘istance equal to the line of least resistance. The galleries, 
waich were 3 ft. high by 2 ft. 6in. wide, could, in conglo- 
merate, be driven at an average rate of 1 in. an hour, and ata 
cost of about 2s. per lineal foot. The rate of progress was three 
times and five times less in limestone or granite than in sand- 
stone rock or conglomerate, which rendered mining a tedious 
operation. The galleries for the most part were chiselled 
with cold steel and not blasted. The most effectual mode of 
‘amping mines in impracticable localities was by sandbags 

‘date or palm-tree matting, containing about } cubic foot 
‘camp clay. With these and a few half-bags and quarter- 
bags, the tamping was built up by native masons like an 

cary wall, Cushions of sand greatly increased the effect 


oft 





of the explosion. This systematic method of tamping could 
be done at the rate of 12 lineal feet an hour, or ton times 
the rate of tamping with earth, in the usual manner. 

Dry masonry retaining walls were largely employed on 
most Himalayan roads, many of them being of great dimen- 
sions and of some constructive difficulty. Sandstone, not- 
withstanding its clean splitting and good bedding, was by 
no means so suitable a sescthal ter retaining walls as granite 
or limestone boulders, being liable to disintegrate under 
tropical rains in damp situations, as in foundations below the 
level of the ground. Retaining walls of what seemed most 
compact sandstone had suddenly colagent, the underground 
courses having dissolved into , expensive 
masonry in mortar was used, great economy resulted from 
the best possible shape and dimensions being given to retain- 
ing walls; but where cheap dry masonry was employed, 
earth should never be used for the backing, but the space 
should be filled with boulders or stone chips. 

The mere excavation of a wide road along a hillside at 
once altered the whole system of natural drainage. It was 
aseless to commence any drainage works until the annual 
rains had marked out the line of discharge across the great 
catchwater formed by the road. Onsome parts of the Lahore 
and Peshawur road the main drains were 25 ft. wide by 5 ft. 
deep. On thé Kangra road they averaged 10 ft. wide by 3 ft. 
deep. The smallest secondary drains should be 2 ft. by 1 ft. 
8in.; no cross drain, if provided with a movable slab top, 
being less than 2{t. by 24{t., or, if permanently covered in, 
less than 2ft. 3in. by 2ft. 9in. To insure proper scouring, 
and an easy change of direction for the water, the cross 
drains had a slope of 1 in 12, and were built at an angle of 
135 deg. with the side drain, their ends being properly 
secured by boulder pitching. The main drainage was carried 
across the road through eulvente, but more especially through 
large outlets in dry masonry retaining walls, covered in by 
stone slabs of from 2) ft. to 3ft. span. For larger s , up 
to 10 ft., and where slate was procurable, dry Pubble arches 
were built of picked stones neatly radiated and wedged up. 
Where building stone was scarce, concrete arches on dry 
masonry abutments were largely employed, the whole mass 
forming a monolith, rammed up in 4 in. horizontal layers. The 
Durroon Bridge, on the Kangra road, was 48 ft. span in the 
clear by 20 ft. wide. The arch was entirely composed of 
rammed mortar, consisting of one part of boulder lime, one 
part of pounded brick, at one part of sand, no broken stone 
whatever being used. 

The shape generally given to the metalled road surface on 
a mountain side wasaslope of 1 in 18 from the outside to 
the inside. It had been objected to this slope that it con- 
verted the road into a drain, which was cut away and be- 
came im ble in heavy downpours; and on some of the 
Madras hill roads the slope was from the inside to the outside. 
Both systems had their respective advantages ; but, on the 
whole, the inside slope was preferable when the cross drains 
were sufficiently large and numerous, and the side drains rocky 
or properly protected by boulder paving. The usual practice 
was to adopt the outside slope until the drains were built 
and the side slopes had taken their bearings, when, as a 
permanent arrangement, the road was finished and metalled 
with an inside slope. The metalling consisted of a 9-in. 
layer of broken granite, kunkur rock, or coarse slate shingle, 
and did not materially differ from an ordinary macadamised 
surface. The usual width of a mountain cart road varied 
from 18 ft. in open ground to 12 ft. along cliffs, or in 
difficult places; the maximum gradients varying | in 18 to 
1 in 25. 

NOTES FROM THE NORTH. 
Griasaow, Wednesday. 

Glasgow Pig-Iron Market.—There has been an exten- 
sive business done in the warrant market during the past 
week, and the fluctuations in value have been considerable. 
The price advanced until 95s. 6d. was paid on Friday, but 
the closing price-that afternoon was 94s. On Monday the 
opening price was %4s., and a large business was done 
down to 91s. 6d. The tone was decidedly dull, and numerous 
transactions took place at 90s. 6d. to 88s. 9d., closing 
with buyers at 89s., and sellers asking 89s. 3d. The market 
was very strong this forenoon, and business was done at 
88s. 3d. to Mls. 6d. cash, closing, sellers at the latter, 
buyers 91s. 3d. Business was done in the afternoon at 
Oils. 9d. to 908. 5d. cash, closing, sellers 91s. cash, buyers 
90s. 6d. In such a speculative market the quotations for 
makers’ iron are of necessity very irregular, and sellers are 
rendered more cautious by the dread that the reduction of 
wages now taking place in the mining districts may cause 
some interruption to the production. 

No.1. No, 2. 


sd. 6 de 
Gartsherrie, at Glasgow eve ese 1000 9190 
Coltness - ‘ od 1026 930 
Summerlee » va 1000 910 
Carnbroe m - ove 960 910 
Monkland ” ose ose 930 O19 
Clyde » noe ove 90 910 
Govan, at Broomielaw eve see 980 910 
Langloan, at Port Dundas... eve 1000 926 
Calder ” ove oe 100 0 920 
Glengarnock, at Ardrossan .., ae: ee ae 
Eglinton ~ ove ove 920 900 
Dalmellington ,, soe ove 9220 909 
Carron, at Grangemouth, selected... 100 0 ~ 
Shotts, at Leith = it , 1000 926 
Kinnell, at Bo'ness eos 0 89 
Bar iron 127. 10 0 


(The above all deliverable alongside.) 
Last week’s shipments amounted to 8664 tons as against 
12,424 tons in the corresponding week of last year. There is 
now a total decrease of 31,805 tons sinee the 26th of De- 
cember, 1873, as against the corresponding period in the to 
vious year; and the total increase of imports from Middles- 
brough for 1874 as against 1873 is now 12,000 tons. 

The Mannfactured Iron Trade.—There are a few shipping 
orders feo + out for finished iron, but on the whole the dee 


mand continues slack. Owing to the firm aspect in the 
iron market, the prices of finished iron are somewhat aif 
sustained this week, otherwise the tendency is still towards 
easier rates. 


Association of Hngineering and lding Draughts- 
men.—At a meeting of this association, Thursday night 


—Mr. George K. Grieve, president, in the chair—Mr. J 
Drysdale read an interesting paper on “ Heat,” which was 
illustrated by numerous rams. The usual discussion 
followed, after which votes of thanks were awarded to Mr. 
Drysdale for his paper, and to Mr. Grieve for his conduct in 
the chair. 

Royal Scottish Society 4 Arts.—An ordinary meeting of 
this Society was held in Edinburgh on Monday night, on 
which cecasion no fewer than three papers were read in con- 
nexion with railway matters. The first was on “Sound and 
Signals for the Prevention of Railway Collisions,” by Mr. 
James Kerr. It was illustrated with a neatly-executed 
working model, to which the bells were attached. Mr. David 
Smail read the next paper. It was on “ Train Detectors for 
Railways.” The next paper was (second notice) by Mr 
Robert Aytoun, A.L.C.E., on a new safety railway ¢, in 
which he proposed to employ the brake power to a mid-rail, 
specially introduced for that purpose. The subject had been 
brought by him before the 1ety some years age, but it 
was unfavourably reported on by a committee of railway en- 
gineers. It had been since successfully tested on the Mont 
Cenis Railway. The late fearful accident at Manuel Junction, 
on the North British Kailway, had again drawn his attention 
to the subject. The scheme professed to have the power of 
stopping all railway trains within the distance of 100 yards. 
A paper by Mr. James Daire on “ Steam as a Repressor of 
Fire’ was also read. All the papers were remitted to com- 
mittees for consideration. 

Institution of Engineers and Shipbuilders in Scotland— 
Graduates’ Section—An ordinary meeting of this section 
was held last night, Mr. James Gilchrist, President, in the 
chair. An interesting paper was submitted by Mr. Fer- 
guson on “ American Kiver Steamers,” in which he gave the 
results of a large amount of personal observation and in- 
owed made during a recent tour through Canada and the 

Tnited States. 

Trial of Mr. Randolph's Steam Carriage.—On Saturday 
afternoon His Grace the Duke of Sutherland, Sir John Hay, 
M.P.; Mr. Pender, M.P.; Mr. Charles Horner, C.E.; Dr. 
Alexander Wood, chairman, and Mr. Patterson, secretary of 
the Edinburgh Tramway Company, visited Glasgow for the 
urpose of being present at the trial of the steam carriage 
invented by Mr. Kandolph, C.E. The trial was a very suc- 
cessful one, 


~~ 


NOTES FROM SOUTH YORKSHIRE. 
Snerrietp, Wednesday. 

Opening of New Tramways at Leeds.—The Hunslet line 
of tramways at Leeds has just been opened for traflic. There 
are six cars at present on the section, which is two and a half 
miles in length. In some parte of Hunslet-lane the 
thoroughfare is so narrow that there is barely room for any 
other vehicle to pass the tram car, so that much care will be 
needed to avoid accidents and collisions. 

Price of Gas at Leeds.—When the Bill of the Leeds Cor- 
poration was, last November, drafted and deposited in Parlia- 
ment a clause was inserted giving powers to increase the local 
charge for gas from 3s. 9d. to 68. per thousand feet. Owing to 
the talling price of coal, however, it is thought desirable not 
to proceed with this particular clause, so that the Bill will 
simply be gone on with as a water works measure. 

The Barnsley Water and Sewage Questions.—At the last 
meeting of the Barnsley Town Council it was decided to sup- 
ply the townships of Monk Bretton, Worsborough and 
Ardsley, at so much per 1000 gallons, the mains to be eon- 
tinued forward from the boundary of the borough of Barnsley 
by the several townships, which must also lay their own main 
and service pipes, collect their own rates, &, Until such 
time as this can be done meters and hydrants will be fixed at 
the boundaries, so as to supply them temporarily by barrels. 
Mr. Hawksley, C.E., London, wrote that he believed the 
sewage of the town could be most cheaply and ed 
dealt with by precipitation, as at Birmingham. The neces- 
sary gauges, levels, &c., will be taken by Messrs. Thomas 
and Charles Hawksley. 

Leeds Sewage Injunction.—The suspension of this injane- 
tion expires this week, but it is understood that no further 
proc gé will arise out of the matter. 

Sundry Engineering Matters.—The various sinkings to the 
two or three principal seams of coal in South Yorkshire are 

rogressing as rapidly as might be expected. At Wors- 
rough, the colliery which is being opened out by the 
Barrow Iron Company is making fair progress. At the new 
Rockingam and Carlton pits matters show in a favourable 
light, the Lidgett bed having been encountered at the former 
pit. At Hoyland, what is locally known as Kent's coal, 
has been reached, and the Lidgett eeam--about three feet 
through—is being worked for coking and furnace 6 
Two new shafts are being sunk at 1 on the well 
estate, by the Oakwell Coiliery Company (Limited), to work 
the well-known Kilburn coal. Each shaft will be about 250 
ards in depth, and will hardly be sunk to that extent in a 
period than two years ; one will be called the “ Belper” 
pit, after Lord Belper, and the other the “ Oakwell” pit. 








Tue Tis vor Decorative Parstise Compayy.—An effort 
| is being made to introduce on a large scale in this country 
novel industry, well known and appreciated in Parie—that 
| of mural decorations executed im sheets of tinfoil. The 
| process is that of Messrs. Daniel and Co., of Paris, and it is 
| proposed to acquire the various patents in different countries 
for the process. The capital of the pro company is 
| 160,0001., divided into 15,000 shares. We should imagine 
| that if the scheme be properly managed, it should be pro- 
| ductive of good results. 
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BERRYMAN’S FEED-WATER HEATER, 
We have lately had occasion to examine the report of 
Mr. Robert B. Longridge, Chief Engineer of the Manchester 
Steam Boiler Insurance and Power Company, Limited, | 
that of Mr. HL. C. Hiller, of the National Steam Boiler In- | 
surance Company, and that of Mr. J. M. Allen, of Hart- | 
ford Steam Boiler Insurance Company, of Hartford, Conn. | 
U.S.A. In these reports we have noticed the statement 
that nothing entering boilers with the feed water has don 
so much injury as the grease coming from the cylinders 
of engines which exhaust their steam into open vessels or 
feed-water heaters, in which the exhaust steam and feed 
water is brought into direct contact, or mixed together. 
These heaters are generally termed open heaters, and it 


is shown they have been the means of burning many boilers, 


if not the indirect cause of several explosions. On the 
other hand it is strongly urged that no steam boiler should 
be supplied with cold water, owing to the cor 


sion and contraction of boiler plates thus caused, a state of 





nt expa 





ses extra repairs to beceme neces- 


affairs which at least « [ 


sary, if it does not in many instances induce more serious 


disaster 

These facts coming from such sources leave no doubt as 
regards their authenticity. Statistics also show that the 
heat now wasted on both condensing and non nsing 
engines, if properly utilised, would save millions of tons of 


coal per year, a subject that we deem of sufficient import 

ance to interest all steam users in any invention that would 

meet this constant waste in a thoroughly practical manner 

Ibut judging from the past experience of those having 

facilities for deciding impartially such matters, we think 

that in the construction of feed-water heaters, too many 
! 





have heretofore looked solely to their cheap constructior 
aud bave thereby not only injured steam bx lers, but they 
have also placed themselves in a position to lose the con 


fidence of many who require such machines 











In February, 1873, we were the first to call the n 
of steam users to a heater, of which we now illust ea 
modified arrangemeat, this heater having been designed for 
the purpose of avoiding the above-mentioned difficulties 


This heater is one of which we before expressed a 


able opinion, and we are now pleased to learn 
results obtained with it bave been equal to our ex} 
In fact, the inventor, Mr. R. Berryman, of 28, Wils 
arranging to facilitats 
ler to mee 


Finsbury, London, is now 


of manufacturing these heaters in or 





creasing demand for them, while there is an organi 


any in America now making these machines | 
It is stated that it has been proved by experience with 
the Berryman heater, that if the feed water 
heated to 212 deg., is retained in a closed vessel under boiler 


v 
the arrangement being such that the water so 


j 
alter beir 


pressure 








enclosed is not disturbed by the act the pump—the 
deposition of its impurities will take place much more rapi ily 
than it would do if the water was similarly heated in an 
open vessel under atmospheric pressure. We have not our- 
selves had al pportunity of ver fying this statement, but 
the point raised is one of considerable interest, and we should 
like to see it determined by observations admitting of no 
lispute. The minerals with which most steam users are 
troubled are carbonates of lime and lorides of magnesiu 

ler a less temperature than 212 deg. these are made is 
® le and may with proper attention all be blown out 
from the heater we are describing, « paratively little heat 
bre so doing, as the water | ‘ t is the 
‘ i entering the heater Ww thus clearing 
off the deposit by blowing off, the feed pump is kept full on 
and the valve in the boiler feed pipe partially closed. Under 
this sve 1 the heater is successful ¥y worki with all kinds 
of water with it making any deposit the tubes. and Mr 
Lerryman informs us that if the a e treatment should be 
neglected it is only ¢ essary to | ¥ ail the wat t 
f ¢ heater, and allow the eugine to exhaust t usual 
way gh the tu adding, if sa 5 1 team 
BA lied by a small pipe leading ef oe . 
lh run in cold wat al the 1 es a at t 
without affecting their joints in the tube « fw h w 
will hereafter speak 

Mr. Wallace, General Ma ager ior tl} W ams Mower 
ar Reaper ¢ pany, of Syra se, New York. in a printed 
letter now before us states that in six 1 the there has 
been several barrow loads of scale preve entering 
their boilers by the use of Berryman’s heat I latter 
the blow out regularly into a tank, allow ng tl water 
thus blown off to settle, and then pump the purer part to the 
beater rhis gives an opportunity of knowing practicall, 
how much is saved Mr. Wallace states it has heated 
the water to a much higher deyree than he th cht « ld 
b tained, and has largely reduced their cons unption of 


>of na ’ ‘ 
Referring to the illustrations, it will be seen that t 


water inlet is shown at BB, Figs. 1 and 2, this inlet being 
at such a height that the deposit formed on the tule plate 
is not disturbed. The tube plate also is made « e, so that 
the impurities may work towards its iowest t at the 





centre, from whence they are blown off hot and 
purest water will of course be found at the t p CC, whence 
it is passed to the boilers, or for other ; iT poses } 


. ’ 
In practice it has been found that it does not re juire more 


than one-half of the beat in exhaust steam from non-con- 
densing engines to heat to a temperature 


_ 
te 
to 


¥ ume of water that is requisite t 
which the direct steam is taken I 
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the boiler, and Fig. 2 will condense the surplus steam, and 
return its heat in water that may be used for any purpose 
for which hot water may be required. By regulating the 
juantity of water passed through this second or auxiliary 
heater, as it may called, the temperature attained may be 
At the 


Lancashire, a heater 


raised to y point with that of the exhaust steam. 
brewery of Mr. L. Massey, of Burnley 
is now working that so effectually condenses the steam, 
1¢ engine there is formed in the tube 
atmosphere rushes 

this case water 
deg. Mr. Berryman 





that at each stroke of 
a partial vacuum, into which the 
through the exhaust outlet « 

is being drawn fiom the top at 19 


) 
s that in all heaters now building the sectional 





ul fort wu 
area of the tubes averages from 50 to 80 per cent. in excess 
of area in the exhaust inlet Therefore it is impossible to 
lo other than relieve the engine when it exhausts into this 
heater The tubes F 
ne size, and the spread or bends between the centres of 
tubes are so arranged, that the inside or smaller bend tubes 
eable, a great desideratum in manufacturing 
w of tubes m ty be taken from a heater 


3 


solid drawn brass, all of 


are interchany 


them, as the 





4 ft. in diameter, and used in one only 18 is This follows 
with all other rows and sizes of heaters. 

rhe mode of putting the tubes i tube sheet is very 
good, and willr nend itself t hanics. In« rder 
to get a long bea x for the tubes, there are bosses or collars 
cast on each side of the tube sheet. In bori it the latter 
the tool is not run through, therefore a collar is left, on 
which the end of the tube rests, the tube bei then ex 


panded out against the tube sheet, which gives a bearing of 
the tubes in 


of solid metal. This method of putting i 





heaters, it is claimed, gives important advantages of 
superiority er flanges or bolts, as used in some other ma- 
chines for a different purpose. It also enables far greater 





tube-heating surface to be arranged a given space 


ld t l gs were used. 


than would be possible if flange fastenir 

Fig. 1 shows the heater, as fitt ready to be attached to 
av engine; but in our engraving it is attached by its outlet 
nozzle to the exhaust inlet of Fig. 2, at L L, which shows the 
flanges of both heaters. I ie drip pipes I I 
are for keeping the tubes clear from condensed water. The 
stands T are made hollow, and into each a stud is fitted with 
its square head fitting into a corresponding square cast for 
it in the lugs L, so that the heater can be readily made 


level with a wrenc 











oth figure 


i by turning the nut resting on top 





FEED-WATER 


b Fimwee 
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HEATER. 


212° 





of the stands T. In the exhau-t chamber D there is cat 
a division or mid feather plate R, so as to divide the steam 
inlet and outlet. It will be borne in mind that each tube 
has one of its ends on each side of this plate R. 

The valve B, Fig. 2, may be closed in case no water is 
requ'red. In this case the surplus steam will pass through 
it and into the atmosphere. Fig. 1 will give water at 
212 deg., as it receives the steam at G, which then passes up 
the tubes and goes out at L into Fig. 3, from whence tt 

t 


passes at E if not used. Fig. 2 is represented broken awa) 
show the tubes, which can each one expand and contract 
independently of the other, and without affec:ing the joints. 
An advantage of closed heaters, worth notice, is that the 
pump works eld water. In all open heaters the water 
1 hot, often a cause of much trouble 
s, and in most cases when water has to 
or well, the use of 

r 


must be pum 

with the valy 

be drawn from a reservoir, canal 

twe pumps becomes necessary, one to pump the cold wate 
f 





into a tank, from whence it must flow to the heater; a! 


then another to pump the hot water into the boilers. 
Moreover, in all cases where the pressure in town water 
f the boilers, 





mains is greater than the working pressure 
this pressure is lost by the use of an open heater, as the 
water would overflow into the exhaust pipe and engine 
cylinder. Therefore a pump must be used, while witl 
a closed heater it is only necessary to connect the water to 
it, and thereby save the power and wear of the pump. 
It has also been known that when attendants have in mis- 
take first stopped their pump, before closing the water 
supply to open heaters, that in such cases they have over- 
flowed into the exhaust pipes, and broken down the engine ; 
this, however, is an accident which can be guarded against 
by employing proper precautions, even w! open heaters 
Regardless of these matters no feed-water heater 
likely to give good results when it depends e 
the 









are used. 

is nearly 6 
an attendant to regulate its water supply, as at best 
water is usually fed too fast, and then stopped entirely. 


. . . +, . Pail 
Gaver Cnaxces on THe Great WesteRs.—The Great Rail- 
way Company is under engagement to lay the narrow gauge 
between Kadstock and Salisbury on or before September 3. The 


| directors propose to lay a second line of rails on the Wilts, 


Somerset, and Weymouth line between Frome end Witham, 
and between Westbury and Warminster, where the earth- 
works and bridges have been constructed {vr a double line. 
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BOILER EXPLOSIONS | 





Fic. 30. 
Fic. 22. 


One of eight, ten years old. Plain cylin- 
| der, with plates arranged lengthways, 28 ft. 
| long, 5 ft, Sin. diameter, 2 in. plates, 35 Ib. 

pressure. Was corroded in the bottom | 

plates so thin that they ruptured at the | 
| ordinary pressure, and the boiler was torn | 
into pieces. 
No. 62. (See Fig. 22.) September 10th, | 

1 killed.—One of two, upwards of 50 years 

old. Plain cylinder, with plates arranged 

lengthways, 25 ft. long, 6 ft. diameter, 

2 in. plates, 21 Ib. pressure. It had been 

much repaired at various times over the 

fire, and each patch had made the boiler | 
léss able to bear the pressure. It gave 
way ata seam-rip, set up at the last re- | 
pair, and tore up into several pi 

No. 63. September 10th, none injured. | 
—Economiser, blown to pieces from over- | 








Fic, 28. pressure from closing of safety valve. 
, No. 64. (See Fig. 23.) September 17th, 1 killed.—One | 
BOILER EXPLOSIONS IN 1873. | of five, six years old. Plain cylinder, 60 ft. long, 6 ft. dia- | 
Me. E. B. Manren’s Report. | meter, 7 in. plates, and seams made with 5in. strip plates, 
(Concluded from page 184.) 35 1b. pressure. These boilers were adopted, after much con- | 
No. 57. August 28th, 2 killed—Cornish, 32 ft. long, 6 ft sultation with various authorities, and considered above the | 


6 in. diameter. Tube 3 ft. 11 in. diameter, %, in. plates, | average for safety and strength when first put down. It 
50 Ib. pressure. The tube collapsed from weakness. soon became apparent, however, that the iy | plates were 
No. 58. September 2nd, none injured.—Cornish, 24 ft. | being overheated, as the plates beneath them butted against 
long, 5 ft. 6 in. diameter. Tube 2 ft. 9 in. diameter, 3 in. | each other and prevented proper contact of water, and the 
plates, 46 lb. pressure. Tube collapsed and ruptured from | removal of the strip plates was recommended. The injury 
Overheating through shortness of water. proceeded with greater rapidity than anticipated, and the 
No. 59. (See Fig. 20.) September 2nd, 2 injured —Loco- | third strip plate which was near the bridge gave way, by 
motive, 80 years old, 12 ft. long, 4 ft. 6in. diameter,? in. | ripping completely round, allowing the front end to be 
plates, 55 if. pressure. It was much corroded in the firebox, | thrown a long distance to the front, while the heavier back 
and had been patched over and over again, until unable to | end was driven considerably to the rear. The other four 
the usual working pressure, and it was torn into many | boilers were again put to work, and before long another 
fragments, failed precisely in the same way, and is deseribed as No. 81. 
No. 60. September 6th, none injured. — Cornish, A | No. 65. September 19th, 1 injured.—Marine. Return 
circular piece of plate, about 14 in. diameter, was blown out | tube, 12 ft. long, 6ft. diameter, in. plates. Internal tube 
of the shell on the left side in the steam space. It was very | Oft. 2in. long, and about 3ft. diameter, 15 lb. pressure. 
thin from corrosion, caused by the leaking of a joint above. | Failed by fracture of crown plate of furnace where corroded 
No. 61. (See Fig. 21.) September 10th, 5 killed 9 injured.— ‘ nearly through. 











N 1878. 


Fia. 27. 


No. 66. September 19th, none in- 
jured.—Tube boiler. One of the 
horizontal tubes bulged and rent, 
owing to accumulation of deposit 
causing overheating. 

No. 67. (See Fig. 24.) 8. 

20th, 1 killed, 1 injured.—A little 
cast-iron boiler, only 16 in. high, 
and 14} in. diameter, § in. thick, 
and at about 5 lb. pressure. 
The bottom was very insecurely at- 
tached to the top, apparently hav- 
ing been only cast on without bolts 
or other attachment, and was not 
calculated for any pressure. When the end gave way the 
boiler was proj violently to the front against the man 
who was using it. 

No. 68. (See Fig. 25.) September 23rd, 1 killed, 3 inyured. 
—One of two, twelve years old. Two-tube, 21 ft. long, 
6 ft. Gin. diameter. Tubes 2ft. 4in. diameter, made of § in. 
plates, and worked at about 25 Ib. pressure. The shell gave 
way at a place on the left side, deeply corroded from the 
leaking of a joint above, and opened out like a lid, the re- 
action moving the boiler out of its place. : 

No. 69. September 27th, none injured.— Locomotive, 
120 Ib. . The cast-iron crown of dome blew off, 
having — it is supposed, unevenly strained in bolting 
it on. 

No. 70. September 29th, 1 killed, 1 injured —Tube boiler, 
nine months old, 160 Ib. pressure, made of a combination of 





| 9in. and 12in. tubes. It had leaked for a few days at some 


of the joints, and one ultimately gave way at the weld. 
Similar joints on other boilers of the same class, as Nos. 13, 


| 35, and 27, having proved the point of weakness in these 


very high-pressure boilers, they are now strengthened. 

No. A. October lat, 3 Willed.- During sume alterations 
some insecurely fastened steam pipes gave way and fell, and 
the escaping steam scalded those near. _ pee 

No. 72. October 2nd, 1 killed.— h, 6 ft. Gin. dia- 
meter. Tube 3 ft. 6in. diameter, } in. plates, 45 Ib. 3 
The water was allowed to get so low that the tube became 
overheated and ruptured, and the fire was blown out. 

No.73. October 6th, none inj —Plain cylinder, 35 ft. 
long, 5 ft. diameter, yin. plates. One of the a plates 
overheated and ruptured from a deposit of salt, but the 
boiler was not much moved. 

No. 74 October 13th, 1 injured.—Kier, 50 lb. pressure. 
The bolts of the cover were too few and too weak, and gave 


way. 

Ro. 75. October 31st, none inyured.—One of twenty. Two- 
tube, ey , 30 ft. long, 6 ft. diameter. Tubes 
2 ft. 6 in. di , 2 in. plates, 30 Ib. pressure. The water 
was deficient, and the left tube was overheated, and slightly 


. Tube 3 ft. 9 in. 4 
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j in. plates, 30 1b. pressure. The tube collapsed upwards 
from weakness, and reot at each end, the front end and two 
rings of the tube plates, being blown to some distance, and 
the builer itself driven back a few feet. 

No. 77 sce Fiz. 27.) Nowember 5th, 1 killed, 9 injured.— 
One of twenty, fourteen years old. Four-furnace upright, 
21 ft high, lu ft. diameter, J, in. plates, 25 lb. pressure. A 
vertical seam of the shell against the partition wall was 
deeply corroded, and gave way, allowing two plates to open 

it hike the doors of a cabinet, scattering some brickwork, but 
withoul moving the boiler. 

No. 78. November 8th, 1 killed. —One of three, two-tube. 
Boiler had been emptied and then filled with water, without 
vent for the air within it, which became compressed, and 
when the cover was loosened it blew off and killed the atten 
dant 

No. 79. (See Fig. 28) November 12h, none injured.— 
Balloon, 12 ft. diameter, 2 in. plates, 5 lb. pressure. The 
boiler was very old, and rent open where much corroded, the 
top being blown to @ considerable distance, leaving the 
bottom on the seating. 

No. 80. (See Fig. 20.) Movember 19th, 1 injured.—Plain 
cylinder, 6 tt. 2 in. long, 2 ft. 6 in. diameter, 7 in. plates 
Is lb pressure. Gave way, like so many of th se_ little 
boilers, at the unguarded manhole, where cracks are often 
set up by overstraining in fastenin l 





nN 


N a} | (3ee, Fig. 30.) November th, none tajure i— 
One of four, six yeara old. Plain eylinier ft. long. 6 ft 
liameter, toade with strip ates Sin. broad, 7, in. plates, 
So ib. pressure. This was the next boiler to No. 64, and th 


explosion was similar in every way, and the front end fel 
nearly in the same place. The cause was the same, from 


overheating of the strip piates setting up seam-rip. ‘ 
No. 82. November 20th, 1 injured.—Cornish, 18 ft. long, 
5 ft. diameter, } in. plates, 46 pressure. The last ring of 


shell was torn off, having given way where plates were worn 
thin by external corrosion. 

No. 83. November Jind, 4 killed.- rnish, 20 ft. long 
6/t. diameter. The single flue collapsed 1 the contents 
issued with great violence, doing much injury in front. The 
cause of the collapse was said to be overheating from short- 
ness of water 

No. 84. November 26th, none injured.—One of eleven, 
five years old. Return tube, 26 ft. long, 7 ft. diameter 

cin. plates. Tube; 2 ft. diameter, 30 lb. pressure. The 
blow-off valve let water out, and tube became overheated 
and collapeed and rent open, but the boiler was not moved. 

No. 85. December °-d, 1 killed, 2 injured.—Marine, three 
aod a half yearsold. The tug boat sank immediately, and 
therefore no particulars were obtained. 

No. 86. December 10th, 1 killed, 1 injured.—The st p 
vaive of the engine burst. 

No. 87. (See Fig. 31.) | December 15th, 3 killed, 5 injured 
— Portable, second-hand, 7,!t. long, 3 ft. 6 in. diameter, 40 lb. 
pressure, with flat front and round back end. ‘Two internal 
furnace tubes, 1 ft. Sin. diameter, made of { in. plates, jointec 
at the back to a third tube of similar size, for the return 
the smoke to the chimney in front. This tube bein 
weakened by corrosion, collapsed and ruptured, and the con 
tents of the boiler issued at a amal! sight hole at the foot of 
the chimney, scalding those near, but without moving the 
boiler. 

No. 88. December 22nd, none injured.—Marine, return 
tube, i; in. plates, 20 lb. pressure. The internal furnace 
tubes were of weak shape, and in bad condition from long 
wear, and bulged inwards and ruptured 
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THE NEW FIELD GUNS FOR THE GERMAN 
ARTILLERY. 

Arter the trials which took ‘place in October last, in 
presence of the Emperor, the introduction of .the light 
calibre of the future guns for the German artillery bas been 
determined upon. ‘The heavy calibre to be used, respecting 
which the choice lay between two models, has also at length 
been definitively adopted. The manufacture of the guns is 
in full progress at Krupp’s establishment at Essen. 

We ne Gaxette) are enabled to give the following 
reliable particulars with regard to the new field guos. The 
light calibre, 7.85 centimetres, is similar to that of the 
former light 4-pounder field gun, or that of the 8-centimetre 
gun, the heavy calibre, 6.5 centimetres, being, on the con 
trary, lighter than the old six-pounderj or, 9-centimetre 
gun, which had a calibre of 9.15 centimetres. The new 
light field piece will be introduced into the horse batteries, 
while all other batteries will be armed with the heavier 
gun. Both descriptions are so-called case or jacket barrels 
(Mantelrohre), i.¢., the cast-steel barrel is, from the breech 
forward, as far as the trunnions, encased in a wrought-iron 
jacket, which is welded round it in a red-hot state, and, 








after cooling, tightly encloses it. The breech is the so- 
called Broadwell cylindro-prismatic arrangement. Both 
kinds of barrels have 24 grooves, and a twist of 50 times 


the length of the calibre. The carriage is almost the same 
for both guns, so that only one kind of reserve carriage 
need be taken, and, in case of necessity, light and heavy 
batteries may mutually supply each other. The cheeks are 


made of a single piece of rolled cast-steel plate, bent in 
loop-form at the trail end for the formation of the pintle 
hole. The cheeks consequently do net run parallel, as 


formerly, but coaverge towards the end The axle is like- 
wise of cast steel, and only the wheels are still of wood. 
The latter are about 6 in. higher than formerly, and the 
height of dring of the new guns is raised about as much. 
The traditional blue colour hitherto used for painting all 
the wooden parts of field artillery materials is disca:ded ; 
in future the wood is to retain its natural colour, and will 
only have a coating of linseed oil to protect it against wet. 

Ihe limber will also have wheels cousiderably higher ; the 


amimunition box will be made of sheet iron, and will not 


nition box will carry, besides two case shot, 20 shells or 
shrapnels, probably ten of each. Besides these, two reserve 
case shot will be carried in a receptacle on the carriage 
cheeks. 

The strengthening of barrel and carriage caused by 
raising the weight of the charge as compared with former 
guus, has involved an increase in the total weight of the 
guns. The weights of the different parts of light and heavy 
tield guns will, in future, be as follows: 


Weight of barrel 


It will be seen that the increase of weight is greatest for 
| light calibres. 
| The new ammunition differs also essentially from the 
| 
} 





old. The shells are double-cased, i.¢., two separate cases 

are fitted in zig-zag into each other, enclosing one another. 
| This clever contrivance multiplies the number of pieces in 
| bursting, and consequently increases considerably the effect 
| of the shot. 

The double.case shell of the light gun makes, at a range 
of 1500 metres,"on an average 60, that of the heavy gun, 90 
hits. The proj 
the old lead casing, by two rings of plain copper wire, 
pressed into corresponding furrows of the iron core, and 
rivetted together at the ends. This arrangement, however, 
has not yet been definitively adopted, more extensive trials 
| having lately taken place with hard lead rings, fastened 

according to a peculiar method, at present the secret of th 
firm of Griison, of Buckau. But at present the copper 
rings seem to have the preference, partly en account of 





jectile is guided in the grooves, in place of 


cheapness, partly because preventing loss of velocity of the 
| projectile by friction against the grooves. The shell of the 
| light gun weighs 6.5 kilogrammes, that of the heavy gun 
| 1 kilogramme more, the spherical case-shot 6.8 and 7.6 
kilogrammes respectively, consequently not much more than 
the old projectiles. The powder charge, on the contrary, is 
1.25 and 1.5 kilogrammes respectively, as against 0.5 
and 0.6 kilogramme, more than double the old charge. 
This heavy charge insures very great initial velocity and 
grazing of the trajectory, and thereby considerably ia- 


| creases accuracy of firing, especially against vertical targets. 
At the trials held last October, at which the known dis- 


| tances of the old guns were in favour of them, at a dis- 
} tance of 1500 metres, the effect of the shells of the old 
| compared with those of the new guns was in the proportion 
of 1 ; 2.5, that of the case-shot as 1:3. For shorter dis- 
tances, on the contrary, the shell has been found to be re. 
| latively less effective, as in that case the great velocity in- 
| herent to the projectile bad driven it deep into the ground 

before the percussion fuze acted and caused it to explode. 
| The construction of quicker-acting fuzes is under considera- 
tion ; on the other hand, a regulation forbiddisg the firing 
of shells in future at distances under 1200 metres might be 
put in force. The model of the new case-shot, only to be 
used for repelling sudden attacks of cavalry, has not yet 
been definitively chosen. Tenders have been invited for 
the supply of iron cores for shells and case-shot. 

The new powder, very coarse-grained, and similar to 
English pebble powder—each grain having the size of a 
hazel nut—is being manufactured in private as well as in 
State powder mills. 

At present the works at Essen have in hand only the 
light guns, of which Prussia has ordered 458, and Bavaria 
54 pieces—the total want for the horse artillery, inclusive 
of reserve batteries, It is intended to supply all borse 
batteries with the new gun before this year’s target practice 
j} commences. Two batteries of the field artillery of the 
Guards have already been armed with it. 


scope and stand for observing the effects of the firing, and 

every officer will be provided with a level of the newest con- 

struction. 

SPLICED CARRIAGES ON THE MEXICAN 
RAILWAY. 

Tux Mexican Railway, which extends from the seaport of 
Vera Cruz to Puebla and Mexico, a distance of about 
500 miles, has occupied several years in its construc- 
tion. Political movements and changes of Government, and 
other gpa influences have all done their share to re- 
tard the completion of this great enterprise. The entire 
system was completed and opened for public traffic im 
January, 1873. Forsome years previous to this latter date 
portions of this line, or from Vera Cruz to Paso del Macho, 
47} miles, andfrom Puebla to Mexico, 115{ miles, have been 
in operation. 

As these pieces of line presented no very exceptional 
features in the way of curves and gradients, the passenger 
carriages of the ordinary English pattern were found to 
answer very well. 

When pushing on with the construction of the remaining 
pumme the line, connecting the lower with the upper table- 
ands, it became necessary to consider some method of modi- 
fying the existing carriages to enable them to pass with 





be opened, as formerly, from above, but will be divided into | 
slides, four in a row, drawn out from behind. Each amma- | 


391 and 462 kilogrammes respectively as against 290 an 
5 453 


In future every battery will be furnished with a tele- | 





safety and facility round the inevitable sharp curves which 
must be encountered in ding the tain ©. The 
summit level of the railway on the upper table-land ie. fe 
8400 ft. above the level of the sea, and the gradients a 
curves during the 60 miles before reaching that altitude aa 
very heavy. There are more than 15 miles of line on ons 
almost continuous gradient of 1 in 25, and also long and 
frequent lengths of 1 in 33, and 1 in 40. 

it will be readily understood that if the characterisi. 
features of the country necessitate such eatremely pera 
gradients, so in like manner would curves of smai/ radius 
become almost inevitable. In locating the line thr magh the 
mountain range, advantage has been taken of the availab|« 





d 433 respectively, 
520 


Carriage, empty oan ae 473 ,, 526 ” ” ” - 

Barrel and carriage ready for } 890 * 1010 , Fe 772 ., 101 2 
action eee 

Limber, empty... 472 ,, 480 ” ” 459 ,, 459 ” 

Limber, ready for action tee on ,, 870 ” ” 805 ,, 822 » 

The whole gun, ready for? 47,5 » 1890 * 1579 ,, 1837 - 
action oe vee cats “ 

Draught load per horse one 20) 522 ” ” 262 ,, 308 ” 


- - poet aS se a 
spurs of the hillsides, and although heavy works have 
been constructed in the way of cuttings, embankments, 
bridges, and tunnels, it was found impossible, even with these, 
to obtain better curves than 325 ft., and 254 ft. radius, unless 
by incurring works of vast magnitude and expense. In view of 
these numerous curves of 525 ft. and 360 {t. radius it 
was considered inexpedient to work the passenger traffic on 
this part of the line with carriages of the ordinary English 
pattern, having a rigid wheel base of 11 ft., 12 ft., or Aft 
To have placed a four-wheeled American bogiv truck at each 
end of so short a carriage, would have added greatly to the 
weight of the carriages, by employing eight wheels to carry 
the load, where four would be ample, and the tendency t 
lateral movement, inherent in the bogie system, would be 
much felt in a vehicle of so short a length. 

it was at this time that the idea suggested itself to Mr. W. 
H. Mills, M. Inst.C.E., the general manager of the line, to 
splice the carriages together in pairs, aud to make in this way 
one carriage about 45 or 48 ft. long, with an American four- 
wheel bogie truck at each end. 

The carriages built by the Ashbury Carriage Company, 
England, offered special advantages for this splicing together. 
The main frames, which are of rolled wrought iron, have 
been spliced or fished together with strong wrought-iron joint 
plates 5 ft. 6 in. long, well rivetted, thus making each of the 
main frames in one continuous piece or girder. To assist in 
stiffening these frames, three tension or truss rods 1} in. in 
diameter, have been placed and carefully adjust:d under the 
carriages. The carriage bodies, which are of teak, have also 
been strongly bolted together at the sides and roof. A four- 
wheel centre-pin bogie truck built by Gilbert Bush and Uo., 
of Troy, New York, bas been placed at each end of the 
carriage. In addition to the Westinghouse air-brake, wluich 
is fitted up on all the carriages of the Mexican Kailway, one 
brake placed on the top of the carriage applies the brake shoes, 
which are of iron, to all the eight wheels at once. 

The result of this splicing of two carriages together bas 
been a periect success, and all those that have been thus 
treated, are now by far the easiest and smoothest-running 
carriages on the line. They pass with ease around the sharp 
curves above alluded to, and for some weeks had to pass 
daily round two provisional curves of 150 ft. radius 

| _ The first of these spliced carriages commenced to run im 

| January, 1871, and has now been running daily nearly three 

| years. No repairs have been required beyond painting, var- 
| nishing, and renewals of axle box brasses. Several] other cal- 
| riages have since been altered in the same way 

The carriages having first and second-class accommocation 
are 46 ft. 3in. long, and carry 74 passengers- They have 
three first-class compartments, each hvulding eight persons, 
and five second-class compartments of ten each. 

ibe carriages combining second and third ciass are 44 ft. 
9 in- long, and carry 90 ngers They have nine com- 
partments, four for seeond class and five for third class, ‘Le 
compartments holding ten passengers. 

Phese spliced carrmges are in daily use on the through 
trains between Vera Cruz and Mexico, and are found equal) 
etliaent on the comparatively level and straight road on the 
upper plains, where the running speed is much greater than 
on the more difficult parts of the Tes. They are very «sy 
both for the passengers and the permanent way, and are {ree 
from shaking when running at high speed, and do not grind 
when passing round sharp curves. 





Ratts 1s rue Usirep Stares.—The number of rail mills 0 
the United States prepared to make heavy rails is filty-seve" 
and returns received show that only seventeen of these were 
running at the close of 1873. Of the seventeen, again, Ob/y 
ten were running full tune, the remainder rupning hall tume- 
The managers ot ten works proposed to resume operations 12 
January. At the close of last year 11,490 men ordinariy 
working in American rail mills were wholly unemployed, and 
10,160 were working balf time. These figures demonstra, 
tolerably conclusively, the severity of the American railroad 
panic of September and October, 1873. 

Izgon 1y Frasce.—The production of pig iron in Franco 
last year amounted to 1,381,000 tons, or only below the make 
of 1869, in which year the manufacture attained ite maximum 
development. Comparing last year's production with that 
of 1872, an increase of 200,695 tons is apparent. The total 
production of iron in France in 1873 amounted to 06,74 
tons, against 883,079 tons in 1872, showing an increase last 
year of 23,666 tons. As compared with 1869, last years 

roduction exhibits, however, au augmentation of sbost 
26,000 tons. ‘Ihe total production of steel in France last 
year was 167,677 tons. 
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INDUSTRIES FOR THE BLIND. 


Tue staple industries for the blind in this country 
are baskets, brushes, hassocks, hearthrugs, mats. 
mattresses, sacks, ships’ nettings, fenders, and 
other articles of rope and cord, knitting, tatting, 
and bead-work articles. In several of these de- 
partments the products are in every respect equal 
to those manufactured by ‘“‘ sighted” persons, But 
it seems hardly necessary to add, that a pair of eyes 
adds immensely to the facility of production, and 
hence to the value in time of “sighted” labour. 
Indeed, it rarely happens that, in any of the 
branches of industry enumerated, the blind work- 
man can compete successfully in the open market 
against the “sighted,” or earn a complete livelihood 
out of hisown labour. Hence arises the necessity, 
so long as these are the staple products, of pro- 
viding, from charitable sources, workshops with 
suitable machinery, sale-rooms, and, above all, fands 
to subsidise the artisans, so that their “ produc- 
tions’ may be sold at the usual market prices of 
similar articles made by seeing workmen. 

As the number of these workshops is largely on 
the increase, itis worthy of consideration, whether 
the blind, having a speciality as to some of their 
faculties superior to the “ sighted,” might not, to a 
much larger extent, be trained to earn their com- 
plete livelihood in the open market by those special 
faculties. The idea of blind persons being taught 
to be useful seems of comparatively recent date. At 
the beginning of this century, there were only four 
industrial institutions for the blind in the whole 
kingdom, and only six others were originated during 
its first thirty years, whilst seventeen were added in 


- 


the second thirty years, and twenty more institu- 
tions were opened in the ten years ending with 1870. 
These are exclusive of numerous eleemosynary or 
home visiting societies for the blind. The elder 
industrial institutions gave no heed whatever to 
education, and the chief self-supporting faculties of 
the blind were wholly ignored. Their object was 


to train the blind ‘‘ to do something” at their own 
homes. Some of them are also asylums for life. 
The ‘‘ something” done at their own homes has as a 
rule to be subsidised by ‘‘the parish ;” by various 
charitable relief associations, nineteen of which 
exist for the blind in London alone; or by sitting 
“by the wayside begging.” ‘That is to say, in the 
majority of cases, where the blind are trained, at 
the cost of about 30/. per annum for some seven to 
teh years, to manual trades without education, this 
training results in their being able to earn from four 
to seven shillings weekly at theirown homes, But 
inasmuch as this cannot support a man and a family, 


he is driven to begging as a necessity. Here it is 
that the new workshops step in, and become the 
complement of the older institutions. These latter 


have given them no education, and taught them 
very imperfectly three or four handicrafts which 
enable roa to do a very small “‘ something at their 
own homes,” spending from 30/. to 60/. a year per 
head upon this amount of training. In some cases 
this annual expenditure extends over the whole life, 
as these institutions offer their pupils an asylum from 
childhood to the grave. We have found hale men and 
women, strong in mind and body, who might have 
been happy self-supporting people had they been 
taught proper industries, but who have been sixty 
years in these asylums, and upon whom, therefore, 
at least 1800/. had been expended without making 
them productive members of the community. The 
workshopsare the younger and usually more vigorous 
institutions, which are, in many cases, making noble 
efforts to help the blind without pauperising them. 
The work they turn ont, though ely one, is 
generally excellent in quality; but there is often 
great difficulty in disposing of the goods manufac- 
tured at such prices as will procure a ready sale and 
cover the cost of production; and consequently 
there is frequently a large surplus stock, One of 
the best managed of these workshops is in Liver- 
pool, where it does a good wholesale business at the 
market prices. But these prices do not cover the 
cost of the plant, the buildings, and machinery, 
nor yet that of the annual expenditure. Take away 
the annual subscriptions, or charge the usual per- 
centage for plant, and the workshops, notwith- 
standing their excellent management, must go into 
the Bankruptey Court. Matters are in an infinitely 
Worse pecuniary condition elsewhere, where the ma- 
nagement is antiquated and decrepit. Ina city of 
the West, deducting the blind teachers and office- 
bearers, the cost per head of each “ pupil” is little 
less than 100/. per annum, or by oning the 





blind teachers and house-porters, &c., as “ pupils,” 
and the outdoor workmen with the ‘poarders, the 
cost is about 54/. Be head. Yet the majority 
the persons trained at this great cost are said 
relegated, on discharge, to parochial reli 

Inasmuch as the mass of the blind lose their sight 
— life, or are wanting in moral, ao 

ily capacity, we are not prepared to sa 

more remunerative industries can be found a all. 
And we believe that such institutions as the work- 
shops of Liverpool, York, Nottin 
Bradford, &c., are doing all that can be done for 
such defective men and women. What we would, 
however, point out is that, as a rule, these handi- 


crafts do not enable the blind to support them- used 


selves and families at their own homes in the open 
market, ‘Therefore they should be as 
derniers ressorts and not as they are now regarded 
as the alpha and omega of blind em 
France, where the peculiar faculties of the 
have long received special attention, it is said that 
sixty per cent. of those who pass h 
tional institutions are made self-su 
bers of the community. As there are said to be 
thirty thousand blind persons in the United King- 
dom, and only one per cent. of those trained in our 
asylums are rendered com t to earn complete 
livelihoods, there seems to be room for improvement 
in this country—both in the methods and in the 
objects of instruction. The special faculties we 
allude to are the intellect, or rather memory, 
and the ear. By cultivating these to a very high 
itch, Dr. Howe—well known as the instructor of 
ura Bridgeman, the blind, deaf, and dumb woman 
—has achieved wonderful success at the Perkins 
Institution in Boston, He has prepared a set of 
teachers of a very superior order, who have inaugu- 
rated a normal training college for the blind at 
Upper Norwood, from which all handicrafts are 
excluded, and where the blind are trained to earn 
complete livelihoods by the intellect and the ear. 
The most advanced friends of the blind, in twelve 
of the larger towns in England and Scotland, have 
sent to this national college some of their more in- 
telligent blind townsfolk, to receive a high intellec- 
tual and musical training, whereby they may be qua- 
lified to teach music in a superior manner, to become 
skilful musical performers, or to be thoroughly 
trained pianoforte tuners. Heretofore, whi 
France and America have long adopted an ex- 
cellent system of musical notation adapted to 
the blind, we have been content to teach them 
chiefly by ear, so that, in general, the blind 
have been incompetent to teach themselves music 
which they have not heard, or to teach others 
what they can themselves play. Some noble excep- 
tions, indeed, there are, but these exceptions are of 
men who have acquired their knowledge in spite of 
the system of instruction pursued in our asylums 
and schools of industry for the blind, These excep- 
tional men did not acquire their musical knowledge 
by practising on the piano one hour per day, and 
then spoiling their fingers for music by making bas- 
kets for four hours a day, as is the rule in many 
blind asylums, or by limiting their school attendance 
to one or two hours a day in the intervals of handi- 
craft labour up to the of sixteen, as is the rule 
in those more advan asylums which provide 
schoolmasters. They attained proficiency and self- 
support in spite of these crushing conditions, by in- 
tellectual and musical studies of avery different order. 
Would it not then be consistent with common sense 
and philanthropic feeling, for all the younger blind 
to receive mental and musical culture, such as suc- 
ceeds so well in France and America, as the chief 
if not only part of their early a reserving 
unremurierative trades for the older blind and for 
those of the young who are proved to be deficient 
mentally, morally, or aurally. We are well aware 
that a certain amount of music is taught in addition 
to trades at these gor Py “ — _ 
urpose is to make a display an raise funds for the 
jnstitutions either by concerts or in church choirs. 
The musical instruction is not of a character to 
render the pupils competent to earn a livelihood 
thereby, unless as bad performers in public-houses 
or as beggars in the public streets. Better far, for 
the individual and for the public, if their pupils 
were left untaught, than to contaminate them with 
such indifferently taught and badly applied music. 
The managers of many of these institations are 
far more desirous to keep up the funds, than to make 
their pupils competent to be self-supporting after 
they leave the asylum. This she cy 
stands in the way of individual interests, yet it is 











suppose, that the 
institutions. The great want in the older in- 
stitutions, is scholastic education for the young, 
and a musical notation, wi 
thorough-bass, high teaching 
clusive attention to mental ivation. *‘ It seems,” 
says the superintendent of the Indiana Institute, in 
& report quoted by Messrs. Turner and Harris in 
their “Guide to the Institutions for the Blind,” 
“never to have occurred to the managers of our 
institutions for the blind, that, in requiring their 
pupils to master a trade, or other profession, to be 
as a means of gaining a livelihood, simulta- 
neously with the acquirement of their school edu- 
cation, they are asking more of them than is ex- 
pected of seeing youths, with their superior advan- 
tages. True, manual labour schools for the seeing 
have been tried in a few instances, but they have, 
in each case, been abandoned as unsuccessful expe- 
riments. It has been found that their graduates 
make neither good scholars nor good mechanics, 
much less both. why, then, pursue this exploded 
system with the blind?” 

The Normal College at Upper Norwood will in 
due time furnish efficient Rol: md to the existing 
institutions, some of which are actually without a 
schoolmaster at all. And it is to be hoped that the 
elementary education of our blind youth will in 
time be made superior to, instead of so very far 
inferior to, that of their sighted brethren, ‘Then 
the superior scholars who are now being transferred 
to the Normal College will have had a groundwork 
laid which will shorten the time which must now 
elapse before they can become self-supporting. ‘The 
advantages of preliminary education in this respect, 
is well illustrated by a case now at that model insti- 
tution. A young man, steward of a Live 1 ship, 
lost his sight. In the ordinary course he would 
have been sent to the School for the Indigent Blind 
for seven years, at the cost of 30/. a year, and 
taught “to do something at his own home,” as a 

et, brush, or mat maker, and he would then 
have been transferred to the admirably managed 
‘‘ workshops,” where he would have been re-taught 
these trades in connexion with machinery and been 
subsidised for life. He was, however, sent to the 
Normal College at Upper Norwood, where, in two 
ears, he has received such a thorough instruction 
in pianoforte tuning and repairing, that he will earn 
in the open market a better livlihood than he ob- 
tained before losing his eyesight. In the former 
case, his training would have cost 210/. at the 
School for the Blind, and an unknown subsequent 
life-long subsidy ; whereas for about 1.00/., all told, 
he is now enabled to support himself and family, 
and to become a productive member of the com- 
munity. 

The secret of success is, that the ear of the blind 
is so peculiarly sensitive that they can measure 
spaces of sound with much greater nicety than the 
‘* sighted,” so that, with equal training, they become 
superior tuners. By giving them, in addition, 
superior teaching to the ‘‘ sighted,” amends are made 
for their blindness in other respects, and they are 
found more competent for these especial trades. 
This is how they succeed in France and in the 
United States, and this is what gives to the course 

arsued at the Normal College such an advantage 
in the practical working world over the manual 
training pursued at the usual institutions. 

The workshops and handicrafts must still exist as 
essential assistants to those of the blind who lose 
their sight later in life, or are deficient in mental, 
moral, or physical capacity. About 2500 out of 
30,000 blind persons are being thus assisted to 
work, too many of the remainder being relieved by 
various other charities. But there is a percentage 
of the blind who are fully competent to earn com- 
plete livelihoods if they are properly educated, and 
trained to suitable occupations, ‘The true self. 
maintaining industry for the blind is not a handi- 
craft, but an ear-craft. Where no moral or mental 
defect exists, attention should be directed towards 
those industries in which the intellect and the ear 
are the bread-winning organs ; and unremwunerative 
mechanical trades reserved for persons of proved 
incapacity to imbibe the necessary cultivation. 
Whether these latter could not be more econo- 
mically employed in combination with « larger 
proportion of * sighted” workmen, is a question on 
which we have not now space to enter; but it is 
one worthy the attention of the managers of blind 
workshops. 
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HEILMANN’S EMBROIDERING MACHINE. 


CONSTRUCTED BY THE SACHSISCHE STICKMASCHINEN-FABRIK (FORMERLY ALBERT VOIGT), KAPPEL, NEAR CHEMNITZ. 





pe aes 
TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. XXI. 
By Dr. H. Grorne. 
EMBROIDERING MACHINES. 

As we have already mentioned in our general 
review, the embroidering machines attracted a great 
deal of interest at the Vienna Exhibition, the 
machines there shown representing four systems. 

1. ‘The large embroidering machine, for single and 
double work, by Heilmann. 

2. ‘The embroidering machine by Bonnaz. 

3. The tambouring machine, and 

4. The embroidering machine with shuttles. 

Of these systems, No. 4 may be considered an 
old one, and as belonging to the class of weaving 
machinery, so that it may be omitted here, while 
No. 2 is a sort of sewing machine, and will be de- 
scribed later on. Even the tambouring machine is 
properly speaking nothing but a sewing machine 


with a crotchet needle; but as an excellent example | 


of this machine was exhibited at Vienna by the 
same firm which showed the large flat embroider- 
ing machine to be described hereafter, namely, the 
Sachsische Stickmaschinen-fabrik, formerly Albert 
Voigt, of Kappel, near Chemnitz, we shall have to 
say a few words about it here. 

Speaking broadly, the large flat embroidering 
machine is a large sewing machine, which imitates 
hand sewing more exactly than any of the ordinary 
sewing machines now in use. It is interesting to ob- 
serve how this machine with from 176 to 672 single 
needles in one line, makes per minute three stitches 
with each needle (and as many back again), thus 
about between 528 and 2016 stitches per minut 
with all needles, whilst a sewing machine makes 
with one needle about 500 stitches, This is the 


reason why sewing machine work has not yet been | 
substituted for that done by Heilmann’s large | 


embroidering machine 
The illustration on the present page represents 


an embroidering machine with two lines of working | 


nee dies, but these machines are often built with four 
lines of needles, and, as we have before stated, with 
from 176 to 672 needles in one line. ‘This embroidering 
machine consists of a strong upright cast-iron frame, 
which carries the roller () for the material to b 
embroidered, the material passing thence over a 
second and lower roller, by means of which it is 
stretched in a sort of frame, in front and behind 
which are placed sliding frames, the mainshafts ‘I 
of which carry the needleholders by means of seven 
arms. These needicholders are*all uniformly con- 
nected with a mechanism which allows all the holders 
of one or two lines of needles to be opened or 
closed simultaneously. The needles have two 
points, and the eye of each needle is at the middk 
of ita length. ‘The sliding frame in front is brought 
by suitable gear close to the stuff, and the needles 
provided with threads are gripped by the holders, 
whilst the second sliding frame is behind the stuff 





QUA DRUPLE TAMBOURING MACHINE. 


CONSTRUCTED BY THE SACHSISCHE STICKMASCHINEN-FABRIK (FORMERLY ALBERT VOIGT), 
KAPPEL, NEAR CHEMNITZ. 
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with open holders. In bringing the first frame up | the second frame is then removed from the matera!, 
to the stuff, however, the needles it carries have | and the threads are drawn at their full length throug" 
been passed through the material, and on account of the latter. The second frame is brought now close to 
the exactly corresponding position of the holders of the stuff, the needles pass with their free en? 
the two frames, those of the second can take hold of through the latter, are taken hold of at the other 
the ends of the needles extending through the stuff. | side by the first frame, and the same operation 
At the moment this takes place the holders of the first | takes place as before, and is thus continually re- 
frame release the other ends of the needles, and peated, 
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In order to produce a pattern, the rollers with | long, and also the rod B, in order that the ci ing eon 
the stretched material forming a combined frame | motion of the point B upon A may evddlanee ae anes y Bor ao seo ge ab eee 
are made movable and adjustable; this frame ja straight line, whilst for the same reason the | pricki g operating on the pattern placed 
is connected at M by rods with the levers K, | parallel connecting rods between the two levers D | ona table underneath it, By means of a footboard 
and E are made as short as possible. | with flywheel the needle is given a rapid recipro- 

With these ents the influence cating motion, and in this manner the pattern can 


PATTERN-PRICKING MACHINE. 


the fulerum or supporting point of which 
formed by the rollers L, the ition of which is 
constantly altered. These rollers are fastened to 
the ends G of the two levers which turn round 
the joint H, while their other ends each carry 


weights P, which are provided with toothed seg- | 


ments in such a manner that that of the one lever 
gears into that of the other lever. If both levers 
have their arms H O exactly horizontal, and if the 
one arm G is moved, the other arm follows exactly 
the same motion, on account of the connexion by 
means of the segment. 
the frame corresponds with the free motion of the 
rollers L between the connecting rods of the lever K, 


whilst the vertical movement —- the length | 
Soth the vertical and | 


of the toothed segments O. 
horizontal motions are limited but of sufficient extent 
for the patterns of embroidery work. When the 
admissible height has been embroidered, the finished 
stuff is wound round the roller anda new surface 
is placed between the needles and sliding frames. 
The pattern is drawn on ruled and squared paper in 
the same manner as for weaving and hand stitching, 


and the number of the squares in the horizontal line | 


corresponds with the number of horizontal stitches. 
rhe workman puts, therefore, the lever B upon 
the pattern A ata horizontal line, and commences by 


making all the horizontal stitches corresponding | 


with this horizontal line of the pattern by a lateral 
motion of the frame with the stuff. Having thus 
finished one line of the pattern, the workman puts 
the point of the lever upon the next horizontal line 


of squares of the pattern and works each stitch | 


along this line. It is thus clear what the various 
parts of the whole mechanism—the levers P, H, G, 
and K, the roller Land the racks O—have to do. 
In order to control the two motions, a parallel 


motion D, C, B has been adopted, that is to say, | 


the lever D turns round F and is connected by 
means of arms with the lever G, whilst the lever C 


is connected with the frame for the stuff, both | 


levers, however, being connected with each other 
byarod B. The parallel levers ) and C are made 





is | 


The lateral movement of | 
| the motion of B is transferred to P under any | 





of the circular motion of the pin upon 
the pattern when transf to the 
stuff is very i cant, It is now 
evident that if the point of B travels 
upon the pattern A in a horizontal line 
from the left to the right-hand side, 
the lever a tus G HO does not 
alter its position, but the frame is moved 
sideways in the proportion as the mo- 
tion is transferred from B to C. This 
roportion depends upon the pattern, 
Bat it is generally 6 : 1, whence the 
— is drawn six times the size of the 
inished work. The machines just de- 
scribed embroider generally over a 


the lateral distance between the needles 
is between 15 and 35 millimetres (0.59 in. 
to 1.38in). The weight of one machine 
is about 2 tons, and it occupies a space 
of about 215 square feet. 


width of 4 metres (13 ft. 14 in.), and | 





easily and conveniently be pricked. 





PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES.* 
By J. Ricnarps, Lonvon. 

(Continued from page 92.) 
peg FOR TRANSMITTING POWER. 

THERE is no use in entering upon aeentnns of 
what the learner has before his - e sees shafts 
wherever there is i ; he may also see the 
extent to which they are Abn fine f to transmit 
ayn, and the manner of arranging them ; 

e can read in various text-books of the exact data 
for determining the amount of torsional strain that 
shafts of a given diameter will bear; that their 
capacity to resist torsional strain is as the cube of 
the diameter, and that the deflection from trans- 
verse strains is so many degrees, with many other 
matters that are highly useful and proper to know. 
I will, therefore, not devote any space to these 





SINGLE TAMBOURING MACHINE. 


| We have now to describe the tambouring | 
| machine, a simple form of which is represen 

on the present page. The material to be operated 
on passes over the rollers K L, and is thus suffi- 
cientl 

the mm A 
motion of the latter is transferred over the roller E 


| 
| 


to the vertical shaft E of the frame F, and from | 
thence by means of bevel wheels to the shaft P, | 
which forms part of the working frame of the ma- | 
strength and the speed at which they run, taken 


chine. This frame, with the shaft P, turns round E, 
whilst the frame F turns round G. In this manner 


position of the parts, whilst the lengths of the 
driving bands are not altered. The shaft P gives 
motion to the tambouring hook J through the aid 
of Q and H, whilst a simple movement upwards 
is sufficient to place the tambouring apparatus 
out of work, without stopping the motion of the 
machine entirely. 


out, these tambouring machines have been com- 
bined two or four in one frame, when for these 
number of embroidery surfaces one controlling appa- 
| ratus ra is required, Such,a quadruple arrange- 
ment is shown on the mare page. The apparatus 
is fastened to a movable frame carried by wheels 
E running upon rails F', but the machine has to be 
fixed during work. The motion is transferred 
by acord passing over the rollers F and G to the 
vertical shaft of the frame H, which is connected 
in the ordinary way by bevel wheels with the 
tambouring appliances, which are also carried by 
movable frames extending over the surfaces of the 
stuff to be stitched, The work begins and is stopped 
simultaneously on all four surfaces by a combination 
of levers. 

We have finally to mention the so-called pattern 
piercing or pricking machine, which is used for 
making the pierced patterns by the aid of which the 
| patterns can be stencilled on the material to be 
| embroidered. An illustration of this machine is 
| given on the present page. A lever is fixed at the 


| duced from mat 
stretched. By means of the footboard N | 
eels A and B are put in rotation, and the | 


In order to increase the amount of work turned | 


points here, but treat of some of the more obscure 
conditions that pertain to shafts, such as are de- 
monstrated by oe experience rather than de- 
ematical data. What is said will 
apply especially to what is termed line-shafting, for 
conveying and distributing power in machine shops 
and other manufacturing establishments. 
The strength of shafts is governed by their size 
and the arrangement of their supports, 
‘The capacity of shafts is governed by their 


together, 

‘The strains to which shafts are subjected are the 
torsional strain of transmission, transverse strain 
from belts and wheels, and strains from accidents, 
such as the winding of belts. 

The speed at which shafts should run is to be 
oivneil the nature of the machinery to be 
driven and the nature of the bearings in which the 


| shafts are supported. 


As the strength of the shafts is determined by 
their size, and the size fixed by the strains to which 
the shafts are subjected, the strains are to be first 
considered. 

There were three kinds of strain mentioned— 
torsional, deflective, aud what was termed accidental 
strains. 

To meet these several strains the same means 
have to be provided, which is a sufficient size in the 
shafts to resist them; hence it is useless to con- 
sider each of these different strains independently. 
If we know which of the three is greatest, and pro- 
vide for that one, the rest of course may be disre- 
garded, This, in practice, we find to be the ac- 
cidental strains to which shafts are subjected, and 
they are always made in point of ae far in 
excess of any standard that would be fixed by either 
the torsional or transverse strain due to the regular 
duty the shafts have to perform. 





* This, and the sueceeding articles under the same titie, 
are published simultaneously in the Journal of the Franklin 
Institute, Philadelphia. * 
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for structures that d 
matical data will farnish dimensions, 
rule will not apply in machinery. 

Experience has demonstrated that for ordinary | 
cases, where the power transmitted is applied with | 
tolerable regularity, that a shaft 3 in. in diameter, 
with its bearings four diameters in length, placed | 
10 ft. apart, and running at a speed of 150 revola- | 
tions a minute, is a proper size to transmit 50 horse 
power . : 

‘The apprentice, by assaming this or any well-tried 
example, and estimating larger or smaller shafts by 
keeping their diameters as the cube root of the 
power to be transmitted, the distance between bear- | 
ings as the diameter, and the speed inversely as the 
diameter, will find his calenlations to agree with the 
modern practice of our best engineers. 


the very important advantage that power can be 
easily taken off at any point throughout their length 
by means of pulleys or gearing, also in forming a 
positive connexion between different machines. | 
Shafts are also the cheapest means of transmitting 
power within limited distances. 

rhe capacity of shafts in resisting torsional strain | 
is as the cube of their diameter, and the amount of 
torsional deflection in shafts is as their length, 
Che torsional capacity being based upon the dia- | 
meter often leads to what may be termed tapering | 
shafta, lines in which the diameters of the several | 
sections are diminished as the distance from the 
driving power increases, and as the duty to be per- 
formed grows lesa, 

This plan of arranging line shafting has been and | 


} 
J 
| 
| 
Shafts as a means for transmitting power afford | 
' 
| 


m= 6 6Ovet quite common, but certainly was never | 
arrived at by any of the processes of ré asoning that 
have been so continually alluded to in the course of 
this treatise | 
Almost every plan of construction has both its 
alvantages and disadvantages, and the best means 
of determining the excess of either, in any case, is 
to first arrive at all the conditions, as near as pos- 
sible, then form a ‘trial balance,” putting the 
aly antages on one side and the disadvantages on 
the other, aud foot up the sums for comparison. 
Dealing with this matter of shafts of uniform dia- 


meter and shafts of varying diameter in this way, | 
| port to another adjoining, and be used in both. The special 
| feature of the plan was the pivoting a portion of the rack, 


we find in favour of the later plan a little saving of 
material and a slight reduction of friction, as ad- 
vantages ; the saving of material relating only to 
first cost, because the cost of fitting is greater in 
consteucting shafts when the diameters of the pieces 
are varied: the friction, considering that the same 
velocity throughout must be assumed, is scarcely 
worth estimating ¢ 
For disadvantages, there is the want of uni- 
formity between fittings that prevents their inter- 
change from one part of the shaft to the other, a 
matter of great importance; a shaft, when con- 
structed in this way, is special machinery, adapted 
to some particular place or duty, and not a standard 
product that can be regularly manufactured as a 
staple, and thus afforded at a low price. 
wheels, bearings, and couplings have to be all 
pecially prepared, and, in case of change or exten- 
sion of lines of shafting, this causes annoyance, and 
frequently no little expense. The be arings, besides 
being of varied strength, are generally in such cases 
placed at irregular intervals, and the lengths of the 
different sections sometimes varied to suit the dia- 
meter of the shafts 
(;oing next to shafta of uniform diameter, every- 
thing pertaining to the line is interchangeable ; the 
pulleys, wheels, bearings, or hangers can be placed 
at pleasure, or changed from one part of the works 
to another Uhe first cost of a line of shafting of 
uniform diameter, strong enough for a particular 
luty, is generally less than that of one consisting of 
sections that vary in size, and all the above-named 
objections of diminishing are avoided. 
1 have called attention to this case, as one wherein 


true data to govern the construction of machinery, 
instead of the etrains to which the parts are sub- 


jected, and as a good example of the importance of 
| 


analysing mechanical conditions. 


° e le , ete ; 7 rredic > 
If the general diameter of a ghaft was predic ated | place of mere hand labour, for loading and working heavy 


upon the exact amount of power to be transmitted, 
or if the diameter of a shaft at various parts was 
based upon the torsional stress that would be sus- 
tained at those points, su ha shaft would not only 
fail to meet the conditions of practical use, but 
would cost more by such an adaptation. 


The regular working strain to which shafts are ' 


‘This brings us back to the old proposition, that | subjected is inversely as the speed at which they 
Jo not involve motion mathe-|ran; a strong reason in favour of arranging shafts | 
but the same |to run at a maximum speed, if there was nothing 
more than first cost to consider; but there are other, 
and more important conditions to be taken into 


| ject that will be treated of in another place, 


| C.E. 
| working Heavy Ordnance.” Mr. Thomas E. Harrison, Pre- | tien pias which clam 


| sident, occupied the chair. 


Pulleys, | 


| simplicity and compactness of hydraulic machinery, and the 


| heaviest gun might be transmitted through a very small 


account. Principal among them is the required 
rate of movement when power is taken off, and the 
endurance of bearings. 

In the case of line-shafting in manufactoriea, if 
the speed varied so much from the first movers on 


| the machines as to require one or more int¢rmediate 


or countershafta, the expense of fitting in this 
manner would be very greatly increased; on the 


lcontrary. if countershafts can be avoided, there is 


a great saving of belts, bearings, machinery, and 


| obstruction. | 


The practical limit of apeed is in a great measure 
dependent upon the nature of the bearings, a sub- 


| 





| 
WORKING HEAVY ORDNANCE. 

Ow Tuesday, the 10th inst., a psper was read before the In- 
stitution of Civil Engineers, by Mr. G. W. Rendel, M. Inst. 
.E., on “ Gun-Carriages and Mechanical Appliances for | 


Owing to the increase in the size and power of ordnance | 
since the introduction of armour, gun-carriages had gradually | 
become elaborate machiges, and the appliances for working | 
the monster ordnance now in contemplation would tax all 
the resources of mechanical science. The first difficulty | 
experienced in mounting the Armstrong rifled guns arose | 
from the much greater violence of their recoil as compared 
with that of the old cast-iron guns; a disadvantage mainly 
resulting from their 4 ey in lightness, strength for | 
strength. A self-acting brake for arresting recoil, desi 
and successfully tried at Elswick, in 1864, by the Ordnance 


| Select Committee, on a 70-pounder timber carriage, was de- 


scribed. The great superiority of wrought iron to timber as 


| a material for gun-carriages was next referred to, and ex- 
| periments made in 1865 were cited, as showing the error of 


the popular objection entertained against wrought iron, on 
the score of its producing, when struck by shot, more 
numerous and destructive splinters than timber. 

Some of the leading types of gun-carriages made at the 
Elswick Works both for naval and for land service were then | 
described, commencing with the plate compressor or recoil 
brake, which was stated to have been adopted almost uni- 
versally, and by nearly every power in the world. | 

The series included the 12-ton gun broadside carriage, 
also the 18-ton gun naval carriage and slide of similar con- 
struction, but capable of revolving about a rear pivot as well 
as a front one, so that the gun might be shifted from one 


by which means it could be made available for training the 
gun in both ports. This rendered unnecessary the turn-table 
now used for the same purpose, which was held to be objec- 
tionable in a ship, for a large hole had to be made in the | 
deck, the deck beams must be cut and space occupied below, 
besides which a serious and costly complication in the struc- | 
ture of the vessel was intr sbesell 

In the 15-ton gun wrought-iron carriage and slide for land 
service, attention was directed to the method of training the | 
platform, and to the substitution for the usual tripping 
rollers under the carriage of a number of grooved rollers, 
permanently running on the slide. The training was effected 
by gear connecting the platform trucks on the front and rear 
rails in such a way as to drive them at a speed proportioned 
to the respective radii of the rails. The result was that the | 
platform moved truly about the centre of both rail circles, 
required no actual pivot, and was trained with ease and 
rapidity by the simple traction of the wheels. By placing 


| the carriage permanently on wheels, and trusting more to 
| the compressor to arrest recoil, the operation of “ tripping” 


the carriage, ie., of throwing the wheels into action for 
running out, was avoided, thus saving time, labour, and ex- 
posure of men. 

By the adoption of these mechanical arrangements, for the 
application of manual power to the working of ordnance, 
guns up to 25 tons weight could now be worked with more 


| ease, safety, and rapidity than guns of a fifthof that weight 
| were formerly. The size of ordnance continued, however, to 


increase by rapid strides. There were already many rifled 

ins in existence of 36 tons or 38 tons weight, throwing 
‘00 Ib. shot. Guns of nearly double that weight were 
actually being made, and there was no manufacturing 
obstacle to the construction of still larger guns. It was 
difficult, indeed, to placea limit to the size of gun that could 
be ey rie on asystem, like that of Sir William Armstrong, 
under which the gun was built up of concentric cylinders 
superposed in layers, whose number might be increased so 
as to form an immense total thickness, without involving 


the conditions of operation obviously furnish the }any one piece of unmanageable dimensions. The powder 


pressure attained with large charges would, possibly, first | 


} unpose a limit on the size of guns; but recent experiments | 


and investigations gave ground for the belief, that even with | 
charges vastly exceeding any yet used, the powder pressure | 
might be regulated and kept within prescribed bounds. 
Hence, then, the adoption of some inanimate power, in the 


ordnance, desirable as it was for existing guns, became an 
absolute necessity for guns of the immediate future. The 


perfect control it gave over heavy weights, especially adapted | 
it for the purpose. Hydraulic power sufficient for the 


pipe, for long distances and by intricate ways; so that a 


| ‘uch a position as to be absolutely secure, and eu 
: tape owe 


| guns by bydraulic machinery. These arrangem 


| han 


| the hydraulic rammer, consisting of a 


| ments of a 





steam pumping engine might be placed in a fort or ship in 
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y this means, for working many guns. 
tion was then given of some of the arrangements experi. 
mented with, or now in progress, for loading and working 
ents em 

a new system of mounting turret guns,in which the car. 
riage was dispensed with, and the gun was supported on 
three points, viz., on a pair of trunnions placed weil forward 


| and on a saddle under the breech itself. The trunnion arms 


rested in two sliding blocks, which ran in guides on fixed 
beams, built on the floor of the turret. Immediately 
behind each block in the direct line of recoil were two hy- 
draulic cylinders for checking recoil and running the gun in 
or out. The saddle which supported the breech slid along 5 
beam or table beneath it. The front of the beam could be 
raised or lowered by a hydraulic press to give any desired 
elevation, but the rear was — at @ point corresponding 
to the horisontal position of the gun; consequently the gun 
returned always to the horisontal ition a6 it recoiled, 
whatever elevation it might be fi with, and cleared the 
port in coming back. Thus the advantage of muzzle pivot- 
ing, viz., the reduction of the size of port-hole, was to a large 
extent realised without the necessity of lifting and lowering 
the gun itself. 

In the system of mechanical loading for guns mounted in 

turrets, the gan was revolved and brought to a fixed loadin 
sition, where it was sponged and the charge samuel 
ome by hydraulic power. The shot was brought up to the 
loading place on a small railway truck, controlled by a frio- 
it to the rails whenever the truck 
e was lowered. was then ran on to a hoist, which 
rose between guides i stops, and brought the shot 

opposite the gun muzzle ready for being rammed home b 
po ist el tube in which 

ran a piston tubular piston- 
rammer formed a sponge for i 
tained a self-acting valve which o when pushed against 
the end of the bore and di a strong jet of water 
within the gun. A jointed rammer, used for positions where 
there was not sufficient space for the tubular rammer, was 
also described. The advantages attained by this arrangement 
were as follow: The loading operation was transferred from 
a confined space and exposed position in the port of the 
turret to a roomy and convenient place on the main deck, 
where the apparatus was completely protected; the dimen- 
sions of the turret were greatly reduced; one man in the 
turret and one outside might direct and control a!l the move- 
pair of the heaviest guns, and might load and fire 
them without other help than that involved in bringing up 
the ammunition; and, finally, far greater rapidity of fire 
was attainable than would be possible by manual power. 
With ref to the ity the system involved of turning 
the turret round always to one of two or three fixed loading 
positions, it was stated that the turrets of the Devastation 
made a full turn in forty-five seconds, and that a railway swing 
bridge over the Ouse, constructed under the direction of Mr. 
Harrison, Pres. Inst. C.E., and weighing 800 tons, was 
turned with almost equal facility by means of hydraulic 
machinery. It was also stated, as a matter of fact, that the 
whole operation of bringing to loading position, sponging, 
loading, and placing again im firing position a 9-in. 25"- 
pounder turret gun, mounted experimentally on this plan, 
had been effected in 23 seconds. The jointed rammer bad 
been successfully applied on « garrison platform. In this 





| case as the rammer was fixed on the platform, there was no 


necessity for turning the gun to a definite loading position, 
and the loading gear and men working it were protected by 
the parapet. By the present method of loading barbette 
guns by hand, the men had to mount upon the platform in 
full view of the enemy, and besides being ex to shell 
fire, they became the targets for a rifle fire, which, owing to 
the precision and range now attained with rifles, would render 
it difficult to keep guns in effective action under such cir- 
cumstances. 

In suggesting another plan for the application of a hy- 
draulie system of loading in casemates, it was stated that 
there was no doubt more difficulty in the adoption of me- 
chanical loading in existing casemate forts than in turrets, of 
open earthworks. The size of artillery had so outgrown that 


|of the existing forts, during the long time necessarily ez- 


pended in their construction, that 38-ton guns had now to be 


| mounted, if possible, in batteries originally intended for 
| 124-tom guns. But this fact made it only more imperative 


to dispense with manual power, because the larger guns, 
while they further restricted the already limited space, 
— larger crews. The service by large numbers of men 
of heavy guns closely ranged in confined casemates, tier upon 
tier, might lead to serious confusion in the heat of action ; 
and the necessity of crowding men in time of war in isolated 
forts was of itself a grave evil. By substituting hydraulic for 
manual power for working the guns, nine-tenths of the men 
might be dispensed with, and the work might be done more 
cooily, rapidly, and efficiently. Rapidity of fire was nowhere 
of greater importance than in the case of guns designed to 
prevent the passage of swift steamers past fixed batteries; 
and economy of men was a vital consideration in the defence 
of a coast so extended as that of the United Kingdom. It 
was said that already far more guns were mounted than 
could be manned. Modern artillery could only be worked 
with highly trained men, whom it would be impossible to 
roduce upon short notice. Nor could the mt small 
orce be effective by activity in shifting men 
threatened points, for the attacks of steam fleets would be 
— and unexpected, and could only be met by preparation 
at all points. 

The introduction of an effective system of mechanics! 
loading had an important bearing on the uestion of the 
comparative merits of breech and muzzle ing, because it 
enabled a gun, however long in the bore, to be loaded at the 
muzzle with at least as great facility as at the breech, while 
dispensing with the complications of mechanism 
and the time required to work it, both of which became 
= considerations in the case of monster ordnance. 

the principle of sinking guns entirely under cover from 
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szontal fire behind any sufficient pet, and raising 
= only to deliver their fire, the t advantage 


of making earthwork defences available. All defences must 
sield to continued attack ; and an iron fort when seriously 
injured could scarcely be made before the end of a war, 
and only then at great cost. It was the especial merit of 
earthwork, that it might be easily strengthened and adapted 
to new circumstances, and that it might be repaired almost 
as fast as it was destroyed. In the two forms of gun-carriage, 
adapted for this system of protection, which had been pro- 
posed by Major Monerieff, the principle was the storing and 
utilising of recoil in the one ease by the raising of a weight, 
in the other by the compression of air. The economical value 
of the utilisation of recoil was insignificant where steam 
power was available. The main object to be attained by the 
utilisation of recoil was to make of each gun-carriage a 
machine complete in itself, and independent of any connexion 
with other machinery for producing the required power. In 
a system, however, of hydraulic gun-carriages, supplied with 
power from steam pumps, the connexion between the car- 
riage and the source of power was of the simplest kind, con- 
sisting only of a small pipe, which might be furnished with 
a stop valve and thus enable the power to be turned on or 
off, with nearly as much facility as a jet of gas. As there 
was no limit to the amount of power that might be conveyed 
so there was no restriction of the height of cover obtainable— 
an important point in the employment of earthwork as a 
protection for guns, since the crest of the parapet might 
easily be eut down by the enemy’s fire. A drawing was ex- 
hibited of a 124-ton gun mounted under cover of earthwork 
so a8 to be raised to a firing position by hydraulic power, and 
the advantage of using a power independent of recoil for 
raising the gun was illustrated by the height of eover ob- 
tained. A working model was also exhibited of a 38-ton gun 
similarly mounted, as designed for the upper deck barbette 
battery of H.M.S. Téméraire—a vessel which, being in- 
tended for ocean cruising, and provided in consequence with 
masts and sails, required a high deck and could not carry a 
revolving turret. 

The paper was elaborately illustrated by diagrams, and, 
in addition, by working models of hydraulic gun me- 
chanism. 

RAILWAY CONSTRUCTION. 
To tue Eprror oF ExGIngERina. 

Stz,—I have just been favoured with a copy of Mr. W. W. 
Evans's pamphlet “On Railway Gauges and Construction, 
Machinery, Economy, &c.,” dated 1873, but which appears to 
be nothing more than a re-issue of that published in 1872, 
with some additions of a similar character to the rest of the 
pamphlet. I shall feel much obliged if you will allow me to 
occupy a small space in your valuable paper in order that I 
may reply to one or two of these additions. 

do not propose to enter upon the main question treated 
of in this production, for the vindictive spirit which manifests 
itself in every seems to me better calculated to defeat 
the writer’s object than anything I could say ; but as he has 
chosen to put forth in support of his views statements which 
I know to be false, I venture to correct him, and hope to 
show to those who have any knowledge of the subject in hand 
how unscrupulous in assertion Mr. Evans is, and how much, 
or, rather, how Jittle, reliance can be placed in his boasted 
desire to arrive at the truth. 

At page 11 of his pamphlet I find the following: “The 
Iquique Railway gets along about as usual in trying to force 
two trains to pass each other on the same track; placing 
‘ peons’ to drive who cannot read the steam gauge, and smash- 
ing things generally. It is difficult to get rehable informa- 
tion of the performance of these engines ; however, their best 
driver, by their own acknowledgment, and he an American, 
and who has been by far the most successful in making 
through trips, with the least fuel and water, says that their 
(the Fairlie engines’) consumption of fuel is something fearful, 
and the wear and tear of the engine is dreadful.” 

The only man on this railway who has ever tried “to force 
two trains to pass each other on the same track” was this 
same American of whom the writer of the letter from which 
the foregoing extract is taken, boasts as being the best driver 
on the line; and the feat is one which a drunken man is not 
unlikely to attempt. Whether Ae was originally a “peon” 
or no I cannot say, but he could not contrive to make the 
“Desengano” do work enough to pay for the water and fuel 
she consumed; and this engine, it 1s understood here, was 
designed by W. W. Evans to “whip” the Fairlies. The 
American driver he speaks of, however, not only failed in 
making the “ Desengano” do this, but also failed in his en- 
deayour to smash the Fairlie engines, which he did his 
bert to accomplish when he tried to make two of them “ pass 
each other on the same track.” He, however, played his game 
out at last, and was discharged for disobeying orders, drunken- 
bess, and other bad conduct. Some other drivers, who had 
got into the same groove have also been discharged, and 
since then there has been no more trying to make two trains 
“pass each other on the same track.” It seems to me to be no 
matter for wonder that Mr. Evans should find it difficult to 
get reliable information about the Fairlie engines at work on 
this line, while he depends upon the testimony of such men 
48 these, obtained even from them at second or third hand. 

Let us now see how Mr. Evans gets at the truth which it is 
understood he goes to so much trouble and expense to seek. 
Although he admits that the information he ts from 
Iquique is unreliable, he says with reference to the Jetter from 
which is taken the extract reprodaced above, that “ The writer 
of the above letter is an engineer and most reliable man, who 
had no reason for misstating facts.” With all due deference 
to this gentleman (the writer of the letter), with whom 
1 am well acquainted, he himself told me a very dif- 
ferent story from that which he appears to have written to 
Mr. Evans, and he must have known well at the time that 
what he was writing was false information obtained from no 
other than the American driver before mentioned. Whether 





petting at mp By was on 3 who 
information (which was equally false peapesting Go engines 
at Patillos; but he f or perbap not suit his pur- 
pose, to ‘state that he hi had tried to destroy these en- 
gan Sy Catling Gam with salt water from the sea. Per- 
this favourable salty scheme of his was done to get an 
unfavourable report of the performance of the engines to send 
to his friend Mr. Evans. Is this then sufficient evidence u 
which to base statements gravely made in a pempliet 
ostensibly intended for the public information ? 
The driver before refe: to may be an American, though 
I very much doubt it; he is, however, a good driver when 
sober, but that is seldom the case, notwithstanding which his 
statements capen to satisfy Mr. Evans. As, however, that 


information about ye vo tp this line, I am happy to be 
able to be of assistance to him by giving him some information 
upon which he may rely, as it is taken from the account 
books of the railway, and not merely from the note-books of 
non 

e have two Rogers engines, the working parts of which 
are not in bad order, but their boilers aan scmplotely done 
with about eighteen months’ work. They might have lasted 


longer than this, but they were no doubt burnt by the 
American driver before mentioned, who, in reply to the change 
of having thus injured them, alleged that y had been 
neglee' gentle- 


| the foreman, that is to say, by the v: 
man who furnished to Mr. Evans the false information 
about the engine“ Tarapacs."’ These two engines have done 
no work for more than twelve months, for the reason just 
stated ; but new boilers have been made for them, and will, 
I hope, shortly arrive here. When the engines are again in 
working order, Mr, Evans may rely upon their having a fair 
chance to exhibit their capabilities as compared with the 
Fairlie engines; and if they should be found todo more 
work at a less cost than the Fairlies are capable of, they are 
the engines for me. 

We have had none but the Fairlie engines to work the 
line with during the last twelve months; and in order to 
help Mr. Evans out of the fog into which he has been 
dragged, either through prejudice, or for other reasons, I beg 
to submit the following for his information, assuming that 
he knows something of the Iquique Railway, and the nature 
of its traffic. 

The Fairlie engine “ Patillos” has run 27,500 miles in nine 
months, during which time she has been five days in the 
shed for slight repairs. Her consumption of fuel and water 
for that time averages 0.36 Ib. of coal, and 0.34 gallons of 
water per ton of load hauled per mile; the consumption of 
the engines averages 0.40 Ib. of coal and 0.36 of 
water ton hauled per mile. 

The lower consumption of the “ Patillos” is probably due to 
the superior skill of the driver, John King, who certainly takes 
SS of his engine than any driver we have ever had. 

the American spoken of in this letter had been a man of 
similar character to King, the information furnished to Mr. 
Evans might have been much more trustworthy than it is. 

I am, Sir, yours truly. 
J. CLEMINSON, : 
Locomotive Superintendent, Iquique Railway, Peru. 
Iquique, Peru, January 21, 1874. 








WHITWORTH SCHOLARSHIPS, 

To rus Epitor oF EnGrIveeRine. 
S1r,—The correspondence which you have been good enough 
toladmit into your columns,from time to time upon this subject 
has interested me much, and I am pleased to observe the 
unanimity of your correspondents in their condemnation of 
the recent alteration in the limiting age of competitors for 
these scholarships. 

Itis very much to be regretted that the several rules were 
not at first settled upon some permanent basis, and not have 
been subjected to the n alterations, which has been 
their unfortunate fate, and which has resulted (from no fault 
of their own) in the complete overthrow of the plans of cer- 
tain candidates who had arranged their course of study, and 
spent no inconsiderable amount of time, energy, and money 
upon the strength of the statement contained in the pub- 
lished p us of the department, viz., that “they” (the 
scholarships) “are open for competition to all Her Majesty's 
subjects .. . . who have not completed the twenty-sixth year 
of their age on the lst of May.” 

I don’t suppose that any one will, for one moment, doubt 
that the alteration which has recently been made in this regu- 
lation has been madejwith any other than an earnest desire to 
produce a maximum of ; “but, on the other hand, 1 ap- 
prehend that no one, who knows much of the competition, 
will deny that disappointment has been widely spread in 
consequence. And really it is difficult to conceive aay great 
countervailing advantage in making twenty-one instead of 
twenty-five the maximum age for competitors, unless, indeed, 
it be to competitors from Cambridge, or the several colleges 
of science throughout the country, who possess the advantage 
of time, a superior kind of instruction, and other facilities 
which are quite out of the reach of artisan students, 

It is well known that even under the old regulation regard- 
ing age, many of the artisan students found it necessary to 
so strain their energies in order that they might be able to 
compete with some hope of success, as to seriously affeet 
their health ; and it is to be feared that the inducement to 
sacrifice considerations of health for the sake of successfully 
taking their part in these competitions will become stronger 
now that the limiting age is reduced totwenty-one. And this 
more particularly applies to engineering draughtemen, who 
have not spent sufficient time in the workshop to enable them 
to compete as workmen, and who are theretore obliged to 
com: as students, on precisely the same 








he paid him for itor not I cannot say, but I understand 
bribery is a common practice here. 


gentleman still complains of the difficulty of getting reliable | know 





footing, and 
in the same category as those competitors from Cambeiige 





at 

jer health. ey hee ask, are there to bo 
o' a more clase of competitors than are engineer- 
ing draughtmen 
ut for the moment assuming that a reduction of the 
maximum age is for the common good of all new competitors, 
it is not easy to understand why the candidates, have 
bon4 fide competed before ald 
of new-comers. Some i ion is surely due to a candi- 
date who has competed two or three successive years, and 
who finally has so qualified himself in the theoretical exami- 
nation as to warrant the department in allowing him to “ con- 
tinue in the student's competition in ponstiont work, which 
in other words means that he has obtained so many marks 
in theory, that high marks in the use of tools alone would 
robably secure him a scholarship” (Whitworth Prospectus, 
ection 11), thus admitting clearly that such a 
candidate afair chance of success, that though he 
may not win a ———- at the then ensuing examination, 
yet he would probably so after another year’s work and 
stud . oe utter ae = humiliation ind S 
can may perhaps be better imagined t' ibed, 
on ining only a few weeks before the then ensuing ex- 
amination, that in consequence of rules “ which will in 


future govern the tenure of Whitworth scholarships,” this 
is to be his last rtunity; after. he has been working for 
some three i g every moment of his leisure, and 
all his energy (which, if otherwise employed, would have 
been a positive source of profit) ing himself 
for the competition; in fact, after entering w work 
with a will, in to pave the way for an improved 


position amongst his fellows, and all the while reason- 
upon his only guide, the qubllched prepecins 


ably relyi 

of the t, that even a failed at that par- 
ticular examination he would be able to compete yet twice 
again. 


Had the department only stipulated that all bond fide 
previous competitors should be exempted from the ane 
they would have followed the more useful, as it is decidedly 
Gomes fuera pagers able, — in such pda on would have 
a infliction of a very severe di intment; upon a 
number of young men who had acquired a sort of per 
the scholarships, and who would have spared neither time nor 
energy in order to secure one. 

Apologising for troubling you in upon this somewhat 
hackneyed subject, and trusting as “ it is 
never too late to mend,” those who have charge of this 
matter, will in their good judgment see fit to so modify the 
new rule ing to age, as will effectually insure those 
candidates who have competed before an opportunity of 
securing that, the idea of which has become to them in some 
sort part and parcel of their nature. 

I am, Sir, yours =, 
A Victim. 











ROLLING-MILL ENGINES. 
To raz Epiton ov Enatsegnina, 

S12,—I must admit my surprise on seeing your opinion 
that the design of the 6 gener and rolling mili for the Bowl- 
ing lron Company, whic ae illustrate in your impression 
of the 13th, is excellent. Had the ane been designed for 
any other purpose (than driving a rolling mill, they might 
have been pronounced fair, but for that purpose they appear 
singularly unsuitable. 

In the first place little or no attempt is made to economise 
steam by expansion; a more favourable opportunity for a 
high degree of expansion by means of high and low pressure 
eylinders could hardly t itself, but no advantage is 
taken of it. Secondly, t oe - t —— of regu- 
lating the speed of the engine but by the stop valve, a system 
whieh ought to be as obsolete as it is bad ; that there is a need 
for some means of regulating every one who has had any- 
thing to do with a mill engine wil have found out. There is 
no flywheel, and to say that the crank dises shown, however 
well balanced, are heavy enough to remedy this t defect 
in a rolling mill engine is incorrect. Owing to the quantity 
of dust which is always flying about, the crank pin is very 
likely to heat, and though this is to some extent guarded 
against by its large diameter, 9 in., yet this itself, if it should 
run hot, makes it more likely that it will double up the con- 
necting rod close under the head, where it is made as slight as 


if there could be no strain upon i‘, while metal is jon in 
the centre of the rod whére is little danger of bending or 
breaking. Lastly, Mr. Ramsbottom’s system of reversing 


engines has proved itself unsuiteble for any but the smallest 
plate mills, Any one who has stood by them and felt the 
ground shake as engine and mill are suddenly jerked back- 
wards, and then, as I have, stood by the largest mili at 
Blochairn, and seen it reversed practically as instantaneously 
by means of the friction clutch without so much as 6 tremor 
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to the old proposition, that 


us | I 
motion mathe- 


Lhis brings ack 
for structures that do not 
matical data will furnish dimensions, but the same 
rule will not apply in machinery. 

Experience has demonstrated that for ordinary 
cases, where the power transmitted is applied with 
tolerable regularity, that a shaft 3 in. in diameter, 
with its bearings four diameters in length, placed 


invoive 


10 ft. apart, and running at a speed of 150 revolu- | 


tions a minute, is a proper size to transmit 50 horse 
power 
he apprentice, by assuming this or any well-tried 
| d estimating larger or smaller shafts by 
keeping their diameters as the cube root of the 
power to be transmitted, the distance: between bear- 
ings as the diameter, and the speed inversely as the 
diameter, will find his calcnlations to agree with the 
modern practice of our best engineers. 


fXLAIN pie, Al 


ffor: 


Shafts as a means for transmitting power afford | 
be | 
it their length | 


the very important advantage that power can 
‘ asily taken off at any point thro igh 
by means of pulleys or gearing, also in forming a 
positive connexion between different 
Shafts are also the cheapest means of transmitting 
power within limited distances 

Che capacity of shafts in resisting torsional strain 

be of their diameter, and the amount of 
t ional deflecti in shafts is their 
The torsional capacity being based upon the dia- 
n leads to what may be termed tapering 
lines in which the diameters of the several 
are diminished as the from the 
r power increases, and as the duty to be per- 
1 vrows lesa. 

Phis plan of arranging line shafting has been and 
yet quite common, but certainly was never 
ved at by any of the processes of reasoning that 

ve been so continually alluded to in the course of 

this treatise 

Almost every plan of constraction 

ves and disadvantages, and the 
of determining the excess of either, in any case, Is 
arrive at all the conditions, as near as pos- 
sible, then form a ‘trial balance,” putting the 
advantages on one side and the disadvantages on 
the other, and foot up the sums for comparison 

Dealing with this matter of shafts of uniform dia- 

meter and shafts of varying diameter in this way, 
we find in favour of the later plan a little saving of 
material and reduction of friction, 
saving of relati 
rat becau ‘ the et 
ing shafts when the di 
1: the friction, ec 
ity throughout muat 


rth « 


machines. 


mas thec 


nm length 


as 


distance 


has both its 
best means 


' 
mivanta 


to firat 


as ad- 
or ly to 


is greater Ir 


it slight 
vantages: t material 
wt of fitting 


umeters of the pieces 


varies same 


assume 


meaidering that the 


is scarcely 
tunating , 
the of uni- 
that prevents their inter- 
to th 
shaft. 


For disadvantages, there is 
fittings 
from one part of the shaft 
of great lnportance; a 
lin this way, is special machinery, adapted 
particular place or duty, and not a standard 
that can be regularly manufactured 
and thus afforded at a low price 
bearings, und ¢ 
ily prepared, and, in of change 
of lines of shafting, this causes at 


want 
mity between 
other, a 


when con 


as a 
Pulleys, 
ave to be 


uplings | all 


CASE f 
noyance, and 
bearir rs, be sick s 
rally in 8 ich Cases 
th neths of the 
sometin ie it the dia- 


juently no little expense he 
og of varied strength, are ger 
laced at irregular intervals, 


erent s¢ 


‘ 
and 
hions 
er of the ahafts 
ing next to shafts of uniform diam 
pertaming to the line is interchat 
ys, wheels, bearings, or har 
ire, or changed from one 
ther The of a line of shafting of 
liameter, strong enough for a particular 
is generally less than that of one consisting of 
ns that vary in size, and all the ve-named 
ns of diminishin 
1 have called attenti 


r, every- 
rt the 


rers CAD 


part of the works 


first cost 


g are avoided. 

ym to this case, as one wherein 
the conditions of operation obviously furnish the 
true data to govern the construction of machinery, 


g 
instead of the etrains to.which the parts are sub- 


jected, and as a good example of th unportance of | 


analysing mechanical conditions 


If the general diameter of a ghaft was predicated 
upon the exact amount of power to be transmitted, 
or if the diameter of a shaft at various parts 
bas d upon the torsional re hat uld be sus- 
tained se point ith a shaft uld not only 
fail to the conditions practical use, but 
would cost more by such an adaptation. 
The regular working strain to which 


was 
at th 


meet 


shafts are 


| working Heavy Ordnance.” 
| sident, occupied the chair. 
Owing to the increase in the size and power of ordnance | 


| also the 18-ton gun naval carriage and slide 


or exten- | 


| were 


subjected is inversely as the speed at which they 
run: @ strong reason in favour of arranging shafts 
to run at a maximum speed, if there was nothing 
more than first cost to consider; but there are other, 
and more important conditions to be taken into 
account. Principal among them is the required 
rate of movement when power is taken off, and the 
endurance of bearings. 

In the case of line-shafting in manufactories, if 
the speed vari dso much from the first movers on 
the machines as to require one or more intermediate 
or countershafta, the expense of fitting in this 
manner would be very greatly increased; on the 
vontrary, if countershafts can be avoided, there is 
a great saving of belts, bearings, machinery, and 
obstruction. 

The practical limit of speed is in a great measure 
dependent upon the nature of the bearings, a sub- 
ject that will be treated of in another place, 





WORKING HEAVY ORDNANCE. 

Ow Tuesday, the 10th inst., a paper was read before the In- 
stitution of Civil Engineers, by Mr. G. W. Rendel, M. Inst. 
.E., on “ Gun-Carriages and Mechanical Appliances for 
Mr. Thomas E. Harrison, Pre- 


since the introduction of armour, gun-carriages had gradually 
become elaborate machipes, and the appliances for working 
the monster ordnance now in contemplation would tax all 
the resources of mechanical science. The first difficulty 
experienced in mounting the Armstrong rifled guns erose 
from the much greater violence of their recoil as compared 


| with that of the old cast-iron guns; a disadvantage mainly 
| resulting from their a ey 
| strength. 


A self-acting brake for arresting recoil, designed 
and successfully tried at Elswick, in 1564, by the Ordnance 
Select Committee, on a 70-pounder timber carriage, was de- 


| scribed. The great superiority of wrought .ron to timber as 


a material for gun-carriages was next referred to, and ex- 
periments made in 1865 were cited, as showing the error of 
the popular objection entertained against wrought iron, on 
the score of its producing, when struck by shot, more 
numerous and destructive splinters than timber. 

Some of the leading types of gun-carriages made at the 
Elswick Works both for naval and forland service were then 
described, commencing with the plate compressor or recoil 
brake, which was stated to have been adopted almost uni- 
versally, and by nearly every power in the world. 

[he series included the 12-ton gun broadside carriage, 
f similar con- 
struction, but capable of revolving about a rear pivot as well 
as a front one, so that the gun might be shifted from one 
port to another adjoining, and be used in both. The special 
feature of the plan was the pivoting a portion of the rack, 
by which means it could be made available for training the 
gun in both ports. his rendered unnecessary the turn-table 
now used for the same purpose, which was held to be objec- 
tionable in a ship, for a large hole had to be made in the 
deck, the deck beams must be cut and space occupied below, 
besides which a serious and costly complication in the struc- 
ture of the vessel was introduced. 

In the 15-ton gun wrought-iron carriage and slide for land 
service, attention was directed to the method of training the 
platform, and to the substitution for the usual tripping 
rollers under the carriage of a number of grooved rollers, 
permanently runving onthe slide. The training was effected 
by gear connecting the platform trucks on the front and rear 
rails in such a way as to drive them at a speed pr yportioned 
to the respective radii of the rails. The result was that the 
platform moved truly about the centre of both rail circles, 


required no actual pivot, and was trained with ease and 


rapidity by the simple traction of the wheels. By placing 
the carriage permanently on wheels, and trusting more to 
the compressor to arrest recoil, the operation of “ tripping” 
the carriage, ie., of throwing the wheels into action for 
running out, was avoided, thus saving time, labour, and ex- 
posure of men. 

By the adoption of these mechanical arrangements, for the 
application of manual power to the working of ordnance, 
guns up to 25 tons weight could now be worked with more 
ease, safety, and rapidity than guns of a fifthof that weight 
formerly. The size of ordnance continued, however, to 
increase by rapid strides. There were already many rifled 
guns in existence of 56 tons or 38 tons weight, throwing 
‘00 Ib. shot. Guns of nearly double that weight were 
actually being made, and there was no manufacturing 
‘bstacle to the construction of still larger guns. It was 
diffieult, indeed, to place a limit to the size of gun that could 
be ye 1 on asystem, like that of Sir William Armstrong, 
under which the gun was built up of concentric cylinders 
superposed in layers, whose number might be increased so 
as to form an immense total thickness, without involving 
any one piece of unmanageable dimensions. The powder 


| pressure attained with large charges would, possibly, first 
impose a limit on the size of guns; but recent experiments | 
and investigations gave ground for the belief, that even with | 
any yet used, the powder pressure | 
| might be regulated and kept within prescribed bounds. | 


charges vastly exceeding 


Hence, then, the adoption of some inanimate power, in the 
place of mete hand labour, for loading and working heavy 


ordnance, desirable as it was for existing guns, became an | 


absolute necessity for guns of the immediate future. 


The 


| simplicity and compactness of hydraulic machinery, and the 


perfect control it gave over heavy weights, especially adapted 


| and on a saddle under the breech itself. 


in lightness, strength for | 





———$—= 
such a position as to be absolutely secure, and supply power 
by this means, for working many guns. A detailed deserip. 
tion was then given of some of the arrangements exper}. 
mented with, or now in progress, for loading and weulbies 
guns by hydraulic machinery. These arrangements em 

a new system of mounting turret guns,in which the car. 
riage was dispensed with, and the gun was supported on 
three points, viz., on @ pair of trunnions placed weil forward 
The trunnion arms 
rested in two sliding blocks, which ran in guides on fixed 
beams, built on the floor of the turret. Immediately 
behind each block in the direct line of recoil were two hy- 
draulic cylinders for checking recoil and running the gun in 
or out. The saddle which supported the breech slid along a 
beam or table beneath it. Ths front of the beam could be 
raised or lowered by a hydraulic press to give any desired 
elevation, but the rear was — at a point corresponding 
to the horisontal position of the gun; consequently the gun 
returned always to the a ee as it recoiled, 
whatever elevation it might be fi with, and cleared the 
port in coming back. Thus the advantage of muzzle pivot. 
ing, viz. the reduction of the size of port-hole, was to a large 


extent realised without the necessity of lifting and loworing 


the gun itself. 

In the system of mechanical loading for guns mounted in 
turrets, the gun was revolved and brought to a fixed loadin 

sition, where it was sponged and the charge une 
— by hydraulic power. The shot was brought up to the 
loading place on a small railway truck, controlied by a frio- 
tion plate, which clam it to the rails whenever the truck 
handle was lowered. was then run on to a hoist, which 
rose between guides i stops, and brought tho shot 
opposite the gun muszle ready for being rammed home b 
the hydraulic rammer, consisting of a parallel tube in which 
ran «@ piston and tubular piston~- The head of the 
rammer formed a sponge for ing the bore, and con- 
tained a self-acting valve which o when pushed against 
the end of the bore and discharged a strong jet of water 
within thegun. A jointed rammer, used for positions whero 
there was not sufficient space for the tubular rammer, was 
also described. The advantages attained by this arrangement 
were as follow: The loading operation was transferred from 
a confined space and exposed position in the port of the 
turret to a roomy and convenient place on the main deck, 
where the apparatus was ae ago protected; the dimen- 
sions of the turret were greatly reduced; one man in the 
turret and one outside might direct and control all the more- 
ments of a pairof the heaviest guns, and might load and fire 
them without other help than that involved in bringing up 
the ammunition; and, finally, far greater rapidity of fire 
was attainable than would be possible by manual power. 
With ref to the ity the system involved of turning 
the turret round always to one of two or three fixed loading 
positions, it was stated that the turrets of the Devastation 
made a full turn in forty-five seconds, and that a railway swing 
bridge over the Ouse, constructed under the direction of Mr. 
Harrison, Pres. Inst. C.E., and weighing 800 tons, was 
turned with almost equal facility by means of hydraulic 
machinery. It was also stated, as a matter of fact, that the 
whole operation of bringing to loading position, sponging, 
loading, and placing again im firing position a 9-in. 25v- 
pounder turret gun, mounted experimentally on this plan, 
had been effected in 23 seconds. The jointed rammer had 
been successfully applied on a garrison platform. In this 
case as the rammer was fixed on the platform, there was no 
necessity for turning the gun to a definite loading position, 





| and the loading gear and men working it were protected by 


the parapet. By the present method of loading barbette 
guns by hand, the men had to mount upon the platform in 
full view of the enemy, and besides being exposed to shell 
fire, they became the targets for a rifle fire, which, owing to 
the precision and range now attained with rifles, would render 
it diffieult to keep guns in effective action under such cir- 
cumstances. 

In suggesting another plan for the application of  hy- 
draulic system of loading in casemates, it was stated that 
there was no doubt more difficulty in the adoption of me 
chanical loading in existing casemate forts than in turrets, of 
open earthworks. The size of artillery had so outgrown that 
of the existing forts, during the long time necessarily ex- 
pended in their construction, that 38-ton guns had now to be 


| mounted, if possible, in batteries originally intended for 
| 124-ton guns. 


But this fact made it only more imperative 
to dispense with manual power, because the larger guns, 
while they further restricted the already limited space, 
required larger crews. The service by large numbers of men 
of heavy guns closely ranged in confined casemates, tier upon 
tier, might lead to serious confusion in the heat of action ; 
and the necessity of crowding men in time of war in isolated 
forte was of itself a grave evil. By substituting hydraulic for 
manual power for working the guns, nine-tenths of the men 
might be dispensed with, and the work might be done more 
cooily, rapidly, and efficiently. Rapidity of fire was nowhere 
of greater importance than in the case of guns designed 
prevent the passage of swift steamers past fixed batteries; 
and economy of men was a vital consideration in the defence 
of @ coast so extended as that of the United Kingdom. It 
was said that already far more guns were mounted than 
could be manned. Modern artillery could only be worked 


| with highly trained men, whom it would be impossible to 


produce upon short notice. Nor could the present small 
force be made effective by activity in shifting men 
threatened points, for the attacks of steam fleets would be 
— and unexpected, and could only be met by preparation 
at all points. 

The introduction of an effective of mechanics! 
loading had an important bearing on the question of the 
comparative merits of breech and muzzle ing, because it 
enabled a gun, however long in the bore, to be loaded at the 
muzzle with at least as great facility as at the breech, while 


it for the purpose, Hydreulic power sufficient for the | dispensing with the complications of breech mechanism 


heaviest gun might be transmitted through a very small|and the time 


pipe, for long distances and by intricate ways; so that a 


‘steam pumping engine might be placed in a fort or ship in 


required to work it, both of which became 


= considerations in the case of monster 


be principle of sinking guns entirely under cover from 
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izontel fire behind any sufficient pet, and raising 
— only to deliver their fire, the t advantage 


of making earthwork defences available. | defences must 
continued attack ; and an iron fort when seriously 
injured could scarcely be made good before the end of a war, 
and only then at great cost. It was the especial merit of 
earthwork, that it might be easily strengthened and adapted 
to new circumstances, and that it might be repaired almost 
as fast as it was destroyed. In the two forms of gun-cartiage, 
adapted for this system of protection, which had been pro- 
posed by Major Moncrieff, the principle was the storing and 
utilising of recoil in the one case by the raising of a weight, 
in the other by the compression of air. The economical value 
of the utilisation of recoil was insignificant where steam 
power was available. The main object to be attained by the 
utilisation of recoil was to make of each gun-carriage a 
machine complete in itself, and independent of any connexion 
with other machinery for producing the required power. In 
a system, however, of hydraulic gun-carriages, supplied with 
power from steam pumps, the connexion between the car- 
riage and the source of power was of the simplest kind, con- 
sisting only of a small pipe, which might be furnished with 
a stop valve and thus enable the power to be turned on or 
off, with nearly as much facility as a jet of gas. As there 
was no limit to the amount of power that might be conveyed 
so there was no restriction of the height of cover obtainable— 
an important point in the employment of earthwork as a 
protection for guns, since the crest of the parapet might 
easily be cut down by the enemy’s fire. A drawing was ex- 
hibited of a 124-ton gun mounted under cover of earthwork 
so as to be raised to a firing position by hydraulic power, and 
the advantage of using a power independent of recoil for 
raising the gun was illustrated by the height of cover ob- 
tained. A working model was also exhibited of a 38-ton gun 
similarly mounted, as designed for the upper deck barbette 
battery of H.M.S. Téméraire—a vessel which, being in- 
tended for ocean cruising, and provided in consequence with 
masts and sails, required a high deck and could not carry a 
revolving turret. 

The paper was elaborately illustrated by diagrams, and, 
in addition, by working models of hydraulic gun me- 
cbanism. 


yield to 





RAILWAY CONSTRUCTION. 
To tue Eprror oF ExGingerina. 

Stn,—I have just been favoured with a copy of Mr. W. W. 
Evans's pamphlet “On Railway Gauges and Construction, 
Machinery, Economy, &c.,” dated 1873, but which appears to 
be nothing more than a re-issue of that published in 1872, 
with some additions of a similar character to the rest of the 
pamphlet. I shall feel much obliged if you will allow me to 
occupy 4 small space in your valuable paper in order that I 
as reply to one or two of these additions. 

do not propose to enter upon the main question treated 
of in this production, for the vindictive spirit which manifests 
itself in every page seems to me better calculated to defeat 
the writer’s object than anything I could say; but as he has 
chosen to put forth in support of his views statements which 
I know to be false, I venture to correct him, and hope to 
show to those who have any knowledge of the subject in hand 
how unscrupulous in assertion Mr. Evans is, and how much, 
or, rather, how little, reliance can be placed in his boasted 
desire to arrive at the truth. 

At page 11 of his pamphlet I find the following: “The 
Iquique Railway gets along about as usual in trying to force 
two trains to pass each other on the same track; placing 
‘ peons’ to drive who cannot read the steam gauge, and smash- 
ing things generally. It is difficult to get reliable informa- 
tion of the performance of these engines ; however, their best 
driver, by their own acknowledgment, and he an American, 
and who has been by far the most successful in making 
through trips, with the least fuel and water, ssys that their 
the Fairlie engines’) consumption of fuel is something fearful, 
and the wear and tear of the engine is dreadful.” 

The only man on this railway who has ever tried “to force 
two trains to pass each other on the same track” was this 
same American of whom the writer of the letter from which 
the foregoing extract is taken, boasts as being the best driver 
on the line; and the feat is one which a drunken man is not 
unlikely to attempt. Whether he was originally a “peon’”’ 
or no I cannot say, but he could not contrive to make the 
“ Desengano” do work enough to pay for the water and fuel 
she consumed; and this engine, it 1s understood here, was 
designed by W. W. Evans to “whip” the Fairlies. The 
American driver he speaks of, however, not only failed in 
making the “ Desengano” do this, but also failed in his en- 
deavour to smash the Fairlie engines, which he did his 
beet to accomplish when he tried to make two of them “ pass 
each other on the same track.” He, however, played his game 
out at last, and was discharged for disobeying orders, drunken- 
ness, and other bad conduct. Some other drivers, who had 
gotinto the same groove have also been discharged, and 
since then there has been no more trying to make two trains 

pase each other on the same track.” It seems to me to be no 
matter for wonder that Mr. Evans should find it difficult to 
get reliable information about the Fairlie engines at work on 
this line, while he depends upon the testimony of such men 
as these, obtained even from them at second or third hand. 

Let us now see how Mr. Evans gets at the truth which it is 
understood he goes to so much trouble and expense to seek. 
Although he admits that the information he gets from 
Iquique is unreliable, he says with reference to the letter from 
which is taken the extract reproduced above, that “ The writer 
of the above letter is an engineer and most reliable man, who 
had no reason for misstating facts.” With all due deference 
to this gentleman (the writer of the letter), with whom 
{ am well acquainted, he himself told me a very dif- 
ferent story from that which he appears to have written to 
Mr. Evans, and he must have known well at the time that 
what he was writing was false information obtained from no 
ther than the American driver before mentioned. Whether 





This is the same tleman who sent to Mr. E 
1872, the untruthful iormetion ing the “ Teswpane” 
and he knew that his informant had no means whatever of 
getting at facts. It was this gentleman who gave him the 
information (which was equally false) Se per the engines 
at Patillos; but he fi , or perhaps it did not suit his pur- 
pose, to ‘state that he hi had tried to destroy en- 
ines by working them with salt water from the sea. Per- 
i this favourable salty scheme of his was done to get an 
unfavourable report of the performance of the engines to send 
to his friend Mr. Evans. Is this then sufficient evidence u 
which to base statements gravely made in a pamp' 
ostensibly intended for the public information ? 
The driver before refe to may be an American, though 
I very much doubt it; he is, however, a good driver when 
sober, but that is seldom the case, notwithstanding which his 
statements ap to satisfy Mr. Evans. As, however, that 
gentleman still complains of the difficulty of getting reliable 
information about the engines on this line, I am happy to be 
able to be of assistance to him by giving him some information 
upon which he may rely, as it is taken from the t 





four years, least, are req 
the time he determines 





books of the railway, and not merely from the note-books of 
the conductors. 

We have two Rogers engines, the working parts of which 
are not in bad order, but their boilers are completely done 
with about eighteen months’ work. They might have lasted 
longer than this, but they were no doubt burnt by the 
American driver before mentioned, who, in reply to the ahenge 
of having thus injured them, alleged that they had been 
neg! by the foreman, that is to say, by the very gentle- 
man who furnished to Mr. Evans the false information 
about the engine“ Tarapacd.”’ These two engines have done 
no work for more than twelve months, for the reason just 
stated ; but new boilers have been made for them, and will, 
I hope, shortly arrive here. When the engines are again in 
working order, Mr, Evans may rely upon their having a fair 
chance to exhibit their capabilities as compared with the 
Fairlie engines; and if they should be found todo more 
work at a less cost than the Fairlies are capable of, they are 
the engines for me. 

We Seve had none but the Fairlie engines to work the 
line with during the last twelve months; and in order to 
help Mr. Evans out of the fog into which he has been 
dragged, either through prejudice, or for other reasons, I beg 
to submit the following for his information, ing that 
he knows something of the Iquique Railway, and the nature 
of its traffic. 

The Fairlie engine “ Patillos” has run 27,500 miles in nine 
months, during which time she has been five days in the 
shed for slight repairs. Her consumption of fuel and water 
for that time averages 0.36 lb. of coal, and 0.34 gallons of 
water per ton of load hauled per mile; the consumption of 
the engines averages 0.40 Ib. of coal and 0.36 oie of 
water per ton hauled per mile. 

The lower consumption of the “ Patillos” is probably due to 
the superior skill of the driver, John King, who certainly takes 

ter care of his engine than any driver we have ever had. 
f the American spoken of in this letter had been a man of 
similar character to King, the information furnished to Mr. 
Evans might have been much more trustworthy than it is. 
1 am, Sir, yours truly. 
J, CLEMINSON, 
Locomotive Superintendent, Iquique Railway, Peru. 
Iquique, Peru, January 21, 1874. 











WHITWORTH SCHOLARSHIPS. 
To Tus Eprror or Excireerina. 


§1n,—The correspondence which you have been good enough 
tofadmit into your columns,from time to time upon this subject 
has iotipotind me much, and I am pleased to observe the 
unanimity of your correspondents in their condemnation of 
the recent alteration in the limiting age of competitors for 
these scholarships. 

It is much to be regretted that the several rules were 
not at first settled upon some permanent basis, and not have 
been subjected to the numerous alterations, which has been 
their unfortunate fate, and which has resulted (from no fault 
of their own) in the complete overthrow of the plane of cer- 
tain candidates who had arranged their course of study, and 
spent no inconsiderable amount of time, energy, and money 
upon the strength of the statement contained in the pub- 
lished prospectus of the department, viz., that “they” (the 
scholarships) “are — for competition to all Her Majesty’s 
subjects ... . who have not completed the twenty-sizth year 
of their age on the lst of May.” 

I don’t suppose that any one will, for one moment, doubt 
that the alteration which has recently been made in this regu- 
lation has been madejwith any other than an earnest desire to 
produce a maximum of good ; “but, on the other hand, | ap- 
prehend that no one, who knows much of the competition, 
will deny that disappointment has been widely spread in 
consequence. And really it is difficult to conceive aay great 
countervailing advantage in making twenty-one instead of 
twenty-five the maximum age for competitors, unless, indeed, 
it be to competitors from Cambridge, or the several colleges 
of science throughout the country, who possess the advantage 
of time, a superior kind of instruction, and other facilities 
which are quite out of the reach of artisan students. 

It is well known that even under the old regulation regard- 
ing age, many of the artisan students found it necessary to 
so strain their energies in order that they might be able to 
compete with some hope of success, as to seriously affeet 
their health ; and it is to be feared that the inducement to 
sacrifice considerations of health for the sake of successfully 
taking their part in these competitions will become stronger 
now that the limiting age is reduced totwenty-one. And this 
more particularly applies to engineering draughtamen, who 
have not spent suffigient time in the workshop to enable them 
to compete as workmen, and who are therefore obliged to 





he peid him for itor not I cannot say, but I understand 
bribery is a common practice here. 


com as students, on precisely the same footin , and 
in same category as those competitors from Cambridge 


exclusion from the competition, 
to their health. _ a ask, are there to be 
eligible class of competitors than are en - 
ing draughtamen — _— 
ut for the moment assuming that a reduction of the 
maximum age is for the common good of all new competitors, 
it is not easy to understand why the candidates, who have 
bon4 fide competed before should be sacrificed for the benefit 
of new-comers. Some consideration is surely due to a candi- 
date who has competed two or three successive years, and 
who finally has so qualified himself in the theoretical exami- 
nation as to warrant the department in allowing him to “ con- 
tinue in the student's petition in practical work, which 
in other words means that he has obtained so many marks 
in theory, that high marks in the use of tools alone would 
probably secure him a scholarship” (Whitworth Prospectus, 
Section thus admitting clearly h that such a 
candidate a fair chance of success, that though he 
may not win a —- at the then ensuing examination, 
yet he would probably 80 after another year’s work and 
study. The utter dismay and humiliation felt b 
candidate may perhaps be better imagined than ibed, 
on ascertaining only a few weeks before the then ensuing ex- 
amination, that in consequence of rules “which will in 
future oe ae the tenure of Whitworth scholarships,” this 
is to be his last opportunity; after.he has been working for 
some three years, devoting every moment of his leisure, and 
all his energy (which, if otherwise ge a would have 
been a positive source of profit) himself 
for the competition; in fact, after entering upon work 
with a will, in order to pave the way for an improved 
position amongst his fellows, and all the while very reason- 
t, 





ably relying u his only guide, the published us 
of the coat that phy h be failed yn 
ticular examination he would be able to compete yet twice 
again. 

Had the department only stipulated that all bond fide 
previous competitors should be exempted from the new rule 
they would have followed the more useful, as it is decidedly 
the more reasonable, course in such a case, and would have 
avoided the infliction of a very severe disappointment; upon a 
number of young men who had acquired a sort of interest in 
the scholarships, and who would have spared neither time nor 
energy in order to secure one. 

Apologising for troubling you 
hackneyed subject, and trusting 
never too late to mend,” those who have charge of this 
matter, willin their good judgment see fit to so modify the 
new rule relating to age, as will effectually insure those 
candidates who have com before an opportunity of 
securing that, the idea of which has become to them in some 
sort part and parcel of their nature. 

I am, Sir, yours <> 
A Victim. 








ROLLING-MILL ENGINES. 
To rug Epitor ov ExGInEerine. 

S1a,—I must admit my surprise on seeing your opinion 
that the design of the monte and rolling mill for the Bow]l- 
ing Iron Company, whic ay illustrate in your impression 
of the 13th, is excellent. | the engines been designed for 
any other purpose {than driving a rolling mill, they might 
have been pronounced fair, but for that purpose they appear 
singularly unsuitable. 

In the first place little or no attempt is made to economise 
steam by ex ion; a more favourable opportunity for a 
high degree of expansion by means of high and low pressure 
cylinders could hardly t itself, but no advantage is 
taken of it. Secondly, there is no apparent means of regu- 
lating the speed of the engine but by the stop valve, a system 
which ought to be as obsolete as it is bad; that there is a need 
for some means of regulating ev one who has bad any- 
thing to do with a mill engine will have found out. There is 
no flywheel, and to say that the crank dises shown, however 
well balanced, are heavy enough to remedy this great defect 
in a rolling mill engine is incorrect. Owing to the quantity 
of dust whieh is always flying about, the crank pin is very 
likely to heat, and though this is to some extent guarded 
against by ite large diameter, 9 in., yet this itself, if it should 
run hot, makes it more likely that it will double up the con- 
necting rod close under the head, where it is made as slight as 
if there eould be no strain upon i*, while metal is heaped on in 
the centre of the rod whére is little danger of bending or 
breaking. Lastly, Mr. Ramebottom’s system of reversing 
engines has proved itself unsuitable for any but the smallest 
plate mills. Any one who has stood by them and felt the 
ground shake as engine and mili are suddenly jerked back- 
wards, and then, as I have, stood by the largest mili at 
Blochairn, and seen it reversed ¥ a8 instantaneously 





by means of the friction clutch without so much as a tremor 
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of the machinery, the engine meanwhile running steadily 
on, will confess there is no comparison between the two 
methods, 
I am, Sir, your obedient Servant, 
J. L. Dexter. 
London, March 17, 1874. 

We publish Mr. Dexter's letter, but in doing so we must 
express our entire dissent from the opinions he so dogma- 
tically expresses. Our correspondent’s suggestion that the 
compound system is especially applicable to a type of rolling 
mill engine in which the power of quick reversal is all im- 
portant, is simply ludicrous, and his remark as to the 
necessity of — such an engine with a fiywheel is 
equally so. feshould have imagined that it might have 
suggested itself to Mr. Dexter when examining the design of 
the Bowling Company's engines for the purpose of criticism, 
thatevery posmble facility for controlling them was afforded 
hy the link motion, the fact being that all well-designed 
rolling-mill engines on Mr. Ramsbottom’s system can be 
stopped, started, or reversed without touching the stop-valve 
at all. The link motion also affords the means of working 
with any degree of expansion desirable in such engines. Our 
correspondent's comments on the proportions of the connect- 

ng rods and crank pins are quite as wide of the truth as 
« previous remarks, while his opinion as to the Ramsbottom 
reversing engines being only applicable to the smallest plate 
mills # unfortunately directly ypposed to that held by those 
who heve had most experience in their working, and who 
regard them as most suitable for large mills. Of course 
trouble has arisen with some engines constructed on Mr. 
Ramebottom's system, just aa it has with engines constructed 
o all other systems, but this trouble has mostly been the 
result of insufficient experience and of a disposition which 
exists—or perhaps we should rather say used to exist—to 
underrate the strength and solidity required for such engines 
and their foundations. As for Blochairn, one of the last 
items of news we have received respecting those works was 
fect that Ramsbottom reversing engines were about 


be put down there, whether or not to replace the clutch | 


arrangement which Mr. Dexter regards with so much favour 
we are unable to say. In conclusion, we may repeat the 
opinion we formerly expressed that the engines at the Bow!l- 
ing Works are thoroughly good examples of their class, and 
ther desgn reflects much credit upon the late Mr. Joseph 
Willesek whose very recent death (unknown to us when we 
published the account of his eogines) we record with great 
regret —Ep ] 


Rottive Stock on tus PurtapeLenta ayy Reapisa — 
In the course of last year, the ’hiladelphia and Reading Rail- 
road Company built 750 eight-wheeled coal cars, 9 express 
cars, 195 horse cars, 412 gondolas, 50 lime cars, 50 four-wheeled 
ears, and 16 first-class passenger cars—1442 in all, at a cost 
of 1,017,591 dols. In the same period, 14 new freight en- 
gines were built, 4 new passenger engines, 2 new wharf en 
gives, and 2 snow ploughs, at a cost of 324,464 dols. The 
superintendent says The number of locomotives now 
owned by the company — 40” in all—makes it necessary that 
some additional shop facilities should be provided for their 
renewal and repair.” As the engines stood at the last re- 
port, 348 were in daily use, 26 were in the company’s work- 
shops, 16 were ready fir use, and 10 were out of service. 


| its general principle the arrangement is, of course, similar 


SMOKE-BURNING APPARATUS. 
WE illustrate above an arrangement of scoop for smoke 
prevention, designed by Mr. H. Carrick, of the East Indian 
Railway, and now being successfully used on that line. In 


to plans which have for some time been employed in this 
country, but it is characterised by several neat points of 
detail which have been adopted to render it suited for use 
in India, and these give to the design a special interest. 





teferring to the engravings it will be seen that the scoop 


>a d inside re fi rx, ( ork th hing D, " 5 
C ls Gzed inside the Grebox, and works on the hinge | which Mr. Woods sends us a tracing.—Ep. E ]} 


and can be raised to such a position by means of the lever | 
FE, as to enable the fireman to fire without any difficalty. | 
This lever is fixed on the shaft F, which is worked out- | 
side of firebox from the side of the footplate by the hand | 
lever G and foot lever H, as shown. When the scoop is 
raised into position for firing it is kept there by means of a 
small pawl or catch I attached to the hand lever G, the pawl 
falling into a notch on the top of the bracket K. Mr. | 
Carrick has adopted a wedge-shaped mouthpiece L working 
on a hinge M on its lower side, in place of the ordinary 
firedoor, as it affords the men a better protection from the 
glare and heat. By means of the door N on the top of the 
mouthpiece the driver can regulate to a nicety the admis- 
sion of the proper quantity of air for perfect combustion by 
means of the catch O. In India it is impossible for men 
to work with the loose scoop, and without protection from 
the glare and heat of the fire, while the increased labour 
there is in taking it owt or putting it in such a position 
with a lever or shovel is objectionable. This fully accounts 
for such scoops not being used. 


BERRYMAN’S FEED-WATER HEATER. 
To tar Eprror or Exarneerrina. 

Srr,—In your last number of Exotx geRixG, you have de- 
voted considerable space to an article upon what is termed 
** Berryman’s Feed-water Heater.” If you will be kind enough 
to turn to the number of your journal for September 18th, 
1868, you will there find a description of heater, patented by 
me, which you were then good enough to commend, and to 
which the Berryman heater bears a remarkable likeness. | 
Since 1868, I have made a great number of steam heaters on 


| this principle, and, in comparison with other varieties of 


steam heaters, of which I previously had experience, the 
result has been enormously, as to economy and efficiency, 
in favour of the plan introduced by me in 1868 ; but I do not 
trouble you with this to say anything in favour of this descrip- 
tion of heater—you have said all that is necessary—but to call 
your attention to the marked likeness between my heater of 
1868, which you illustrated on page 245 of your sizth 
volume, and the heater which you ilustrated in your number 
of last week. I may add that a number of heaters in the 
rectangular and round form have, since 1868, been erected on 
my patent at various asylums, baths, and breweries, where 


| large quantities of water require to be heated, and have been 


described and illustrated in various journals; such being the 
case, ? what does the novelty consist in the Berryman 
heater 


I 


op het 


I enclose you a tracing of a heater of large size, 5 ft. 6 in 
diameter by 10 ft. high, two of which were supplied to the 
Southport New Baths, under the direction of Mr. C. Beloe, 
of Liverpool, the engineer; you will there see my principle 
carried out in the circular form, where the water is supplied 
constantly from a head of water of high pressure. 1 trust 
you will find space for this in your next number. 

I remain, Sir, yours very faithfully, 
Hamittos Woops. 
Liver Foundry and Engine Works, Ordsal-lane, Salford, 
Manchester, March 19, 1874. 
[We shall, in a future number, illustrate the heater of 





SHEPHERD'S SECTIONAL BOILER. 
To ras Eprtor oy Exotygerine. 

Srz,—In your sixth review of the Peel Park Exhibition 
you do me the honour to describe my patent sectional boiler, 
and it is only to correct errors of description that I trouble 
you with this correspondence. : 

One important feature in the construction of this boiler is 
the omission of horizontal surface exposed to the action of 
the gases; consequently, that portion of the description 
where it says “ The gases ‘after leaving the boiler proper are 
made to act on the feed pipes as they pass to the chimney” 
is incorrect. For stationary boilers the gases pass direct from 
the cones to the damper, but in marine boilers they return 
through the lower part of the boiler on their way to the chim- 
ney; but under each condition no joints are exposed to the 
fire or heated gases. 

The idea thrown out in the article that the steam receivers 
are placed above the furnace top as a means to prevent 
priming or the carrying over of water with the steam, is not 
substantiated in practice, whilst the object songht by the 
arrangement is to afford easy facility to take out and replace 
the tubes when required. ; 

If there is one thing more than another in connexion with 
this boiler as a sectional boiler, it is the consideration of 
capacity ; and this, I hold, is of primary importance. Take 
the subjoined figures as illustrative. A Lancashire boiler 
27 ft. by 7 ft., or about 45 nominal horse power, will contain 
at working level about 1800 gallons of water. This boiler 
occupying a similar space, but registering 75 nominal horse 
— will hold 1250 gallons, whilst the majority of the pipe 

yilers of equal power will not contain more than one-half 
this quantity of water. We get capacity; but instead of 
being contained in a single ponderous, weak, and expensire!y 
constructed boiler we proportion it amongst a series of smaller, 
safer, and materially less expensive boilers, each having 
safe working range of water in the gauge glass 12 in. 
depth over a column 2 ft. in diameter. 

n the subject of circulation (avoiding theories) we evapo- 
rate 60 cubic feet of water per hour in a 60-horse power boiler 
containing 300 square feet of heating surface, and 17 square 
feet of firegrate at pressures ranging from 6% to 100 lb. 
with an expenditure of 3 ewt. of coal, the feed water enter- 
ing cold. 

I remain, Sir, your obedient servant, 
James SHEPHERD. 
Manchester Sectional Boiler Company: 
Manchester, March 18, 1874. 
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RAILWAY ROLLING STOCK AT THE 
VIENNA EXHIBITION.—No. XI. 


Tue only Austrian railway carriages now remain- 
ing to be noticed were two post-office vans, con- 
structed by Mr. Haswell at the works of the Austrian 
State Railways Company, and exhibited in an annexe 
at the back of the Machinery Hall, which contained 
also a large and interesting collection of road 


vehicles used in connexion with the Austrian postal 
service. Of the two post-office vans just men- 
tioned, one was remarkable as being the only 
example of a double-bogie carriage exhibited at 


Vienna 


of timber. The bogie frames were of iron, and each 
bogie had four wheels, Beneath the main frame, 
and between the bogies, were iron safes for holding 
letters or parcels, The other van was a four- 
wheeled vehicle of ordinary construction, also 
having a frame of the composite type. Both these 
Vehicles were thoroughly well built, and we hope 
on a future occasion to lay fuller particulars of 
them before our readers. 


In the Hungarian section of the Machinery Hall | 


the chief exhibit in the class with which we are now 
dealing, was an admirably built saloon carriage, 
constructed by the Erste Ungarische Waggon 
Fabrik Actien Gesellschaft, of Pesth, for the use 
of the Hungarian Ministry. ‘This carriage had a 
platform at one end, to which access was gained by 
folding steps, a door opening from this platform to 
the main compartment or saloon, which occupied 


about half the length of the vehicle. From this 


It had a composite underframe, the soles 
being of iron of J section, and the rest of the frame 


| saloon a door at the end furthest from the plat- 
_ form and close to one side of the vehicle opened to 
| a kind of lobby from which access 

lavatory and water-closet, whilst 


smaller compartment entered from the lobby by a 


central door and containing a couple of beds. The | 


saloon contained a central table and a seat extend- 
ing along one side and partly across the ends, the 
_ trimming being of brownish p 
curtains to match, while the eeping com 
| was trimmed with grey drab rep, and provided with 
velvet curtains of a similar colour, lined with silk. 
The internal fittings were of satin-wood with 
mahogany mouldings, and the whole of the orna- 
mentation was in excellent taste. The carriage was 











heated by Thamm and Rothmiiller’s apparatus 
| already described. 
| The underframe of the vehicle under notice 
| was of timber, the soles, however, being strength- 
ened by wrought-iron plates bolted to their outer 
| sides. The arrangement of the spring gear was 
| somewhat peculiar. To the outer side of the sole 
| were attached neatly designed wrought - iron 
| brackets, which extended downwards, and then 
| curved inwards so that the lower end of each was 
directly below the end of a bearing spring. From 
the lower ends of these brackets long vertical 
| spring links extended upwards to the springs, these 
links being so jointed to the brackets at their lower 
ends as to be free to swing both longitudinally and 
transversely. The axle guards also were con- 
structed so as to allow play to the axle boxes, and 
the carriage was thus hung upon the springs ina 
way which gave great freedom of movement, and 
which we understand has been found to give satis- 
factory results. ‘The carriage was of very good 
workmanship, and was pegrerrn 9 | well finished in 
all its details. Its cost is said to have been 12,000 
florins, or about 1090/. 
The same makers were also the exhibitors of a 
| well made covered goods wagon with a composite 
underframe, and the body, as is usual in Continental 
ns, planked outside the framing. ‘There was 
nothing about the wagon requiring special descrip- 
| tion here, but we may mention that it was mounted 
on solid dise wheels by Ganz and Co., of Ofen, that 
it weighed 6 tons 6 cwt. empty, and that it was 
intended to carry a load of 10 tons, or to be em- 
ployed in transporting 36 men, or 6 horses. 


The remaining Hungari 


exhibit of rolling stoc’ 
was a third-class ry “ 


constructed at the works 


was gained to a | of the Hungarian State Railways at Pesih. This 
beyond was a/ was a four-compartment 


carriage mounted on four 
wheels and furnished with an outside covered seat 
for the guard at one end. ‘The brake worked from 


| this seat was applied to both pairs of wheels, a lever 
i | on a brake shaft at the end of the vehicle being 
le morocco, with rep 

tment | 


connected by links to a couple of brake shafts carried 
by the brake block backs. The carriage seated 
ord passengers and the backs of the seats were 
marked by lines showing the space allotted to each 
passenger. Boards carried by standards from the 
dwarf backs of the seats were provided instead of nets 
for the accommodation of hand luggage—an ar- 
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rangement well worthy of imitation in our third- 
class carriages in this country. ‘The underframe 
was of composite construction, the soles being of 
iron and the rest of the frame of timber. The 
panels were of iron, and the workmanship through- 
out was very good, without any unnecessary finish. 
The weight of the carriage was 8 tons 12 ewt. 

Before leaving the Austrian and Hungarian 
sections there are a few exhibits of rolling stock de- 
tails requiring notice. Thus Egan’s dise springs, 
illustrated and described by us on page 124 of our 
thirteenth volume, were shown in various forms, and 
arranged for application as either buffer, draw, or 
bearing springs, while Messrs. Ganz, of Ofen, and 
the Derné Iron Works, of Count Adrassy, near 
Rosenau, Hungary, were exhibitors of chilled cast- 
iron wheels. ‘The wheels of the latter makers are 
shown by Figs. 1, 2, 3, and 4, on the present page, the 
two first figures representing a 3-ft. wheel for railway 
wagons, and Figs, 3 and 4a 21-in. wheel for trolleys, 
&c. From these views it will be seen that the 
wheels are of the double web type, the tread of the 
tyre being strengthened by transverse internal ribs. 
Since 1864, 22,000 chilled wheels have been turned 
out at the Derné Iron Works, and after careful test- 
ing by the Hungarian Government, these wheels 
are now used on the State railways, the supplying of 
which was formerly a monopoly in the hands of 
Messrs. Ganz and Co, 

The wheels exhibited by Messrs. Ganz and Co. 
were of various types, and illustrated the changes 
which have been made since the construction of 
such wheels was first undertaken by the firm. From 
these exhibits it appeared that the earlier wheels 
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were all of the double web form, but that gradually 
this was replaced by pr ferable sections, the 
standard type made by Messrs. Ganz when they 
have their own choice in the matter, being now 
that shown by Fig. 7, page 207. Some raiiways, 
however, still use the double web type, shown by 
Fig. 5, while others, and amongst them the Kai- 
serin Elisabeth-Bahn, of Austria, prefer an inter- 
mediate pattern, shown by Fig. 6, the web in this 
case being double for a short distance from the boss, 
and then merging into a single web, as shown. 
‘Testa made with a falling weight striking the wheels 
on the tread of the tyres (the wheels standing up 
edgeways) show that the patterns with th single 
web have at least equal power of resistanc: with 
those having double webs, while the man facture 
of the former is, of course, a more simple operation. 
When tested by the falling weight the double web 


i conan + 


| , 


into seate for twelve passengers. The upper beds, 
we should mention, are formed by turning up the 
backs of the seata. The carriage was trumme: with 
red plush, the seats in the saloon being edged with 
silver and scarlet lace. ‘The various compartments 
were divided by sliding doors veneered with walnut. 
The carriage was rather dark, and the means for 
ventilation appeared very deficient. 

The Russian third-class carriage was also a six- 
wheeled vehicle with end doors, there being a plat- 
form at one end, Of the details of this carriage 
there is nothing much to be said, but we may re- 
mark that provision was made for handybaggage, 
wooden rails being provided in place of the nets 
fitted to vehicles of a higher class. Both the Russian 
carriages had composite frames and iron panels, 
and the workmanship was very fair, but of rather 
rough finish. 


latter pulley it passes to the stretching pulley at the end of 
the shop and then back to the driving clip-palley, the latter 
and the stretching pulley being so set that the return rope 
passes clear of the end of the crane. 

The motions are all reversed by conveniently arranged 
friction clutches. To obtain the reverse speeds there are 
two pinions gearing into the ring of gear on the crane clip. 
pulley, one of these pinions being keyed on to the shaft B, 
and the other on to the socket C, on which a wheel D is also 
keyed. The shaft B has the wheel E keyed on to it. The 
directions of the wheels are shown by the arrows, and by 
throwing the friction clutches into gear with one or the 
other of the wheels as shown, the long shafts communicat- 
ing power to the crab ean be reversed instantaneously. 

The lift is effected by means of @ worm sliding on the 
long cross shaft and working into a steel worm wheel on 
the chain barrel, while the cross traverse is driven by the 
bevel wheels on the crab that also slide on a cross shaft, 
The longitudinal traverse is driven by a novel ecceatri 
gear at A, as follows: The pinion is held by the eccentric 

=———_ rod F and is driven by an eccentric on the shaft 








at the speed of about 120 revolutions per minute. 
The pinion bas a less number of teeth than the 
internal wheel into which it gears, and the motion 
of the latter being due to the difference between 
the number of its teeth and that of the pinion, 
its speed is reduced. Outside the internal whee 
just mentioned are cast the teeth gearing into a 
spur wheel on the axle of the travelling wheels, 
as shown in Fig. 5, the speed given to the latter 
being about 44 revolutions per minute. 

As will be seen from the above description, spur 














gear is used throughout except for the cross 
traverse, for which bevel gear is provided on th: 
crab. The whole of the motions are controlled 
by one man, who stands at one end of the crane 
near the three hand-wheels for actuating the 
clutches shown in Figs. 3, 4, and 6, while the 
crane is also provided with hand gear, by which 
it can be worked should any necessity arise for 
doing so. As shown in the engraving, two plat 
forms extend along the sides of the box girders 
across the whole span. 

The crane, of which we have given particulars 
above, has proved very successful, and since it has 
been erected Messrs. Caird have had two similar 





cranes placed over their machine shop. These are 


























COAL WAGON FOR THE KAISER FERDINAND’S NORDBAHN. 


wheels generally fail by circumferential cracking in 
the tread, whilst the single web wheels indicate 
their failure by radial cracks in the web itself. We 
have had an opportunity of examining the accounts 
of official testa of Messrs. Ganz’s wheels, and the 
uniformity of the results obtained speaks most highly 


as to the care and skill exercised in their manufac- | 


ture. 


In one of the former articles of this series (vide | 


page 199 of our last volume) we gave some par- 


ticulars of a high-sided coal wagon, exhibited in | 
the pavilion of the Kaiser Ferdinand’s Nordbahn, | 


Of this vehicle we now publish above an out- 
line sketch, which will show its ge neral construction, 
and explain the peculiarity in the arrangement of 


the side doors, to which we formerly referred. | 
‘These doors, it may be remembered, open upwards | 


and outwards, and are supported when open by 
triangular brackets of bar iron hinged so as to fold 
flat against the sides when out of use, as shown. 
There are, as will be seen, two doors on each side 
of the wagon. 

In the Russian section we found three exhibits of 
rolling stock, namely, a sleeping carriage, a third- 
class carriage and an open goods wagon, all of 
course constructed for the Russian 5 ft. gauge. 
I'he sleeping carriage was a long and very wide six- 
wheeled vehicle, having two end platforms from 
which access was gained to the interior, Entering 
from one of the platforms there came first a small 
saloon compartment fitted up with a table, couches, 


and couple of chairs, next a kind of transverse lobby | 


containing on one side @ stove, and on the other a 
water-closet, and next two sleeping compartments, 


the passage through these being on one side of the | 


centre. In each of these last mentioned compart- 


ments there were on one side of the passage a couple | 


of beds—one above the other—arranged longi- 
tudinally, and on the other side four beds (in two 

ers) arranged transversely, there being thus 
twelve beds in all) For day use the upper beds 
can be stowed away, aud the lower beds converted 


The goods wagon in the Russian section was one 
constructed by Messrs, Lilpop, Rau, and Co., of 
Warsaw.’ It was a low-sided wagon with iron frame 
and iron side pillars, and was provided with both 
side and end doors, At one end was fixed a seat 
fora brakesman, the brake, whichjwas applied to all 
the wheels, being of somewhat complicated con- 
struction. ‘The details of this wagon were well pro- 
portioned, and the workmanship very good. 

40-TON TRAVELLING CRANE, 

Tue subject of one of our two-page engravings this week 
is a very fine power travelling crane, constructed by Messrs. 





| John Fowler and Co., of Leeds, for the erecting shop of 


Messrs, Caird and Co., of Greenock. This crane, which is 
worked by a steel wire rope, acting on a clip drum, as we 
shall explain presently, is of 50 ft. span, and is adapted for 
lifting loads of 40 tons, while the clear height under the 
cross girders is 40 ft. In our illustrations, Figs. 1, 2, and 3 
are general views, showing the arrangement of the crane 
and driving rope, while Figs. 4, 5, and 6 are enlarged views 
of the gearing. 

As shown in the views just referred to the cross beams of 
the crane are wrought-iron box girders, while the end car- 
riages are also wrought iron, and the wheels have wrought- 
iron tyres, The driving rope, which is of steel wire of the 
same quality as that used by Messrs. Fowler for their steam- 
ploughing engines, is driven by a clip-pulley fixed at one 
end of the shop, this clip-pulley being in its turn driven by 
an engine fixed against the end wall of the shop, and ar- 
ranged so that it can be stopped or started by means of a 
rope extending to the crane. In this way it is rendered 
unnecessary to run the rope except when the crane is re- 
quired, and the wear and tear of rope is thus saved. 
The speeds of the rope and crane are as follows: 

Speed of rope ... ove 44 miles per hour 
lift in fast gear ove 4 ft. per minute 
2 = eee as 2 ft. pe 
2 cross traverse o 28%. ” 
- longitudinal traverse 0 ft. m 

The driving rope is led from the driving clip-pulley at 
one end of the shop to the underside of the clip-pulley on 
the crane, passing about three-fourths round this latter 
clip-pulley and then under and nearly three-fourths round a 
large V-grooved pulley as shown. From the upper side of this 


also in full work, and performing satisfactorily. 
FOREIGN AND COLONIAL NOTES. 

Krupp Guns for Turkey.—Krupp, of Essen, has 
delivered thirty rifled 6-pounder guns to the 
Turkish arsenal at To . The Grand Master 
of Turkish Artillery tes also received thirty iron 
gun carriages from the same foundry. 


A Russian Ironclad.—An ironclad corvette, the 

General Admiral, has been launched at St. Peters- 

burg. The engines of this vessel are stated to be of 6300 horse 

power. It is worthy of note that the plates used were con- 
structed in the factories of the Russian Admiralty. 


Tron Ore in Queensland.—A quantity of iron ore has been 
smelted at the Vulcan Foundry, Queensland. The ore was 
obtained from the Port Curtis district ; it was ured from 
the surface, and it was a fair specimen it is said of thousands 
- ~ 4 which are lying about in the locality where it was 
ound, 

Boilers in Philadelphia.—It is computed that at the close 
of last year there were 2844 steam boilers in Philadelphia. 
This total comprised 1131 cylinder boilers, 361 vertical 
tubular boilers, 324 horizontal tubular boilers, 165 locomotive 
boilers, 171 horizontal flue boilers, 219 double deckers, &c. 


Philadelphia and Liverpool.—There is now a weekly line 
of steamers between Liverpool and Philadelphia, a steamer 
leaving the latter port every Thursday. The steamers upon 
the line are the Pennsylvania, the Ohio, the Abbotsford, the 
Indiana, the Kenilworth, and the Illinois. 

Progress in Western Australia.—The long sluggish co- 
lony of Western Australia, founded 45 years since, is at last 
giving some signs of social vigour. A special session of the 
Colonial Legislative Council has been held in order to obiam 
the sanction of the Legislature to certain bills to make pro- 
vision for the construction and maintenance of railways, and 
to sanction the construction of a railway from Geraldton to 
Northampton, out of moneys authorised to be raised by 4 
Public Works Loan Act, 1873. The bills in question were 
passed. 

Metallurgy in Greece.—The Pericles (Laurium) Minerals 
Company has received from Germany appliances for the 
casting of argentiferous lead, which the company has ex- 
tracted in large quantities during the last two years. A 
commencement is thus about to be made for the first time 
in Greece with metallurgical operations properly so called. 

Public Works in South Australia —The South Aus- 
tralian Government proposes to out a line of telegraph 
to connect Port Augusta and King George's Sound; the cost 
is estimated at between 30,0007. and 40,000J. Some cueap 


| railway extensions are also contemplated. 


South American Tel. hy.—The Telegraph Construc- 
tion and Maintenance Company (Limited) ‘has taken po 
for extending the system of submarine telegraphy along 
west coast of South America, where a valuable traffic awaits 
its completion. In furtherance of this object, an exclusive 
concession has been secured from the Peruvian Government, 
and within eighteen months the directors hope to havee 
cable laid connecting Peru with Panama. 
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Rendel, M. Inst., C.E. 

THe SOCIRTY OF TELEGRAPH ENGINEERS,—W ednesday, March 25, 
atS’pM. “On the Decay and Preservation of Timber for Tele- 
graph Purposes,” by Mr. W. Langdon. 
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We give with the present number two double-page plates 
showing respectively a 40-ton Travelling Crane at the 
Works of Messrs. Caird and Co., of Greenock, and 
a Passenger Locomotive constructed by the Wiener-Loco- 
motiv-Fabriks-Actien-Gesellshaft, of Floridsdorf, near 
Vienna. Of the former Plate a description will be found 
on page 208, while of the latter we shall give particulars 
next week, when we shall also publish further illustrations 

of the Engine. 
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,... STEAM IN LOCOMOTIVES. 

Tue letter from Mr. D. K. Clark on the above 
tubject, which we publish on page 212 of the pre- 
“ent issue, will be read with much interest, referring 
“8 it does to experiments which have been widely 
Secepted, even of late years, as affording trustworthy 


2| amount of water measured from the tender. 








information regarding locomotive performances. 
Examined by the light of more recent investigations, 
however, there can be small reason for doubtin 

that Mr. Clark’s deductions from Sir Danie 
Gooch’s experiments contain grave errors, and the 
letter to which we have just referred affords some 
clue to the manner in which these errors have arisen. 
In saying this we have no desire to reflect in any 
way on the care bestowed on his task by Mr. Clark. 
All who are familiar with his valuable work on 
‘Railway Machinery” must acknowledge that in 
that book Mr. Clark has collected and systematically 
arranged and digested an enormous mass of infor- 
mation in a manner which is worthy of the highest 
praise. But it must be remembered that it is now 
some four-and-twenty years since Sir Daniel Gooch’s 
experiments were carried out, and at the time the 
deductions were drawn there was an absence of 
that information respecting steam engine per- 
formances which would have enabled those deduc- 
tions to be efficiently checked. Had it not been 
for this the assertion that a locomotive could be 
worked with a consumption of less than 19]b. of 
water per horse power per hour could scarcely have 
passed unquestioned, even if Mr, Clark had himself 
adopted it as within the bounds of probability. 

In his letter, which we now publish, Mr. Clark 
says: ‘Sir Daniel Gooch had satisfied himself, by 
careful observation, that the quantity of water as 
steam which passed through the cylinders, mea- 
sured on the indicator diagrams, was practically the 
same as that which was found to have been con- 
sumed by measurement from the tender,” and Mr. 
Clark appears to have adopted this view as correct, 
and to have simply calculated the consumptions he 
tabulates from the indicator cards at his disposal. 
That these calculations were performed with great 
care, we have every reason to believe (in fact we 
have ourselves checked many of the results given by 
Mr. Clark, by direct measurements from the in- 
dicator diagrams published in his book, and have 
obtained figures agreeing perfectly with his own), 
but familiar as we are with the data afforded by 
diagrams from engines capable of being experi- 
mented upon with greater exactness than locomo- 
tives, we cannot accept these calculations as afford- 
ing correct information as to the quantity of water 
used per horse power per hour. Sir Daniel Gooch 
employed;in his experiments the continuous indicator 
designed by him, and with which most of our 
readers are no doubt familiar; but this instrument, 
although an excellent one in many respects, gave a 
series of distorted diagrams which had to be reduced 
to the ordinary form by a tedious process before 
they were available for the purposes of investiga- 
tion. For this reason certain portions of the con- 
tinuous series of diagrams appear to have been 
selected for reduction as representatives of the whole, 
and it is evident that in this way there was intro- 
duced a great chance of errors. In fact, knowing 
as we do the grave difficulties which exist in ob- 
taining a consecutive series of indicator di from 
locomotives in the course of ordinary work, we doubt 


ox | the possibility of making with any existing form of 


indicator such a set of experiments as would prove 
conclusively the relation between the water equi- 
valents calculated from the diagrams, and the _— 

Inder 
these circuinstances we are compelled to draw our 


*| conclusions from fixed engines working under the 


same conditions of steam pressure, &c., as locomo- 
tives, and the experiments made with such engines 
teach us that the weight of steam actually used is 
in excess of that calculated from the indicator 
cards, the amount of this excess de ing upon 
various conditions of which the influence 1s now 
tolerably well known, This being the case, we are, 
as we have already stated, compelled to regard the 
calculated consumptions tabulated by Mr. Clark as 
considerably lower than they should be. 

If we may judge from his letter, however, Mr. 
Clark considers that the conclusion arrived at by 
Sir Daniel Gooch at the time of his experiments may 


have been justified by the position occupied by the 
cylinder of the “ Great Britain.” We are quite 


willing to admit that this position may have had 
some influence on the results, but we think that Mr. 
Clark very greatly over estimatesits amount. The 
cylinders and steam pipe of the “ Great Britain” 
would ex probably about 32 or 34 square feet 
to the action of the hot gases in the smokebox, but 
it must be remembered that of this total area only 
about half was exposed in what may be regarded 
as an efficient manner. The gases had access to the 


underside of the cylinders by spaces at the ends 





and near the middle, but there was nothing tend- 
ing to produce a ci ion of the gases in this 
lower of the smokebox, and therefore, if we 
regard the whole cylinder and steam pipe area in 
contact with the fot as equivalent to 30 
square feet of fully surface, we shall pro- 
bably be forming a very liberal estimate of its 
capabilities, Now in the series of experiments from 
w & mean consumption of only 20.1 Ib. of water 

r horse power per hour is deduced, the “ Great 

ritain” developed on an ave: 231 indicated 
horse power, and the superheating surface thps 
amounted to but 0.13 square foot per indicated 
horse power. But in marine practice a surface of from 
0.4 to 0.5 square foot per indicated horse power is 
found necessary to give even the moderate amount 
of superheating now considered desirable, and this 
with the superheaters fully exposed to the current 
of hot gases. This being the case, the superleat- 
ing due to the position of the cylinders of the 
‘Great Britian” can have been but exceedingly 
slight, even if it was appreciable. 

t is on account of the facts above adduced that 
we regard the experiments carried out by MM. 
Vuillemin, Guebhard, and Dieudonné on the 
Eastern Railway of France as the most valuable 
contribution yet made towards the solution of 

uestions relating to locomotive performances. In 
these researches the actual pull exerted by the 
engines experimented upon were accurately re- 
corded throughout each trial by a continuous self- 
registering dynamometer, while the relation be- 
tween the dynametrical and indicated power of the 
engines was determined by independent experi- 
ments. The quantities of water used on the trips 
being also recorded, it is possible to deduce, with a 
very close approximation to accuracy, the water 
consumed per indicated horse power exerted, and 
the fact of the results thus obtained agreeing 
closely with those derived by Professor Bauschinger 
from an entirely different system of observations, is 
strong corroborative evidence of the accuracy of 
both series of experiments. 

It is worthy of remark, too, that both the French 
and German experiments give results agreeing fairly 
with those which may be deduced from some records 
of the performances of the “‘ Great Britain” contained 
in Mr. Clark’s book. Under the section ‘ Per- 
formances of Locomotives,” Mr. Clark gives a table 
containing, amongst other data, a record of the fuel 
and water consumptions of the ‘Great Britain” 
during six runs with fast trains between London and 
Swindon and back. As the stops on these journeys 
were few (only one each way we believe), and as 
the data refer to double trips, the effect of the in- 
termediate gradients ma: oe | be considered to be 
eliminated, and the finan. Co of horse power exerted 
in doing the work should not differ appreciably from 
that which would have been required had the line 
from London to Swindon been level throughout. This 
being so, the mean horse power exerted can be 
readily caleulated, gs 2 to Mr. Clark's table 
we fiad that the mean weight of engine and train 
during the six runs was 103.5 tons, and the mean 
speed 51 miles per hour. According to Mr. Clark's 
table of train resistances, the resistance at this 
speed would be as nearly as possible 23 lb. per ton, 
and the total tractive power required would thus be 
103.5 x 23=2389.5 Ib. or, say, 2400 lb. The speed 
of 51 miles per hour is equal to 4488 ft, per minute, 
and the mean effective horse power exerted would 


thus be #48% 2400 _ 396.4 horse power. Add- 


ing to this one-sixth for friction we get 350.8, or, say, 
$81 as the mean indicated horse power, which the 
“Great Britain” may be fairly estimated to have 
exerted during the six runs referred to. Now, ac- 
cording to the deductions drawn by Mr, Clark from 
the indicator diagrams, the water consumption 
corresponding to this power ought to have n 
about 23 Ib. per horse power per hour, or 381 x 23 
= 8783 Ib. per hour for the power above estimated. 
The actual consumption by measurement recorded 
in Mr, Clark’s table of er ne however, is 
215 cubic feet or 13,437 Ib. hour, this quantity 
giving a consumption of 35.27 lb. per indicated horse 
power hour instead of 23 lb. This 35,27 Ib. 
agrees closely with the results obtained T corres- 





of the older as well as of the latest and most trust- 
worthy i data, 
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THE ROMFORD SEWAGE FARM. 

Ovr last three volumes have been much occupiedin 
the discussion of the sewage question, in a manner 
which we trust has been quite impartial in reference 
to each and all of the schemes that have been pro- 
pounded, If we have shown the slightest leaning 
towards any planit has been thatof irrigation, subject, 
however, to certain conditions, that in each case we 
have specially insisted on in respect to the localities 
at which it has been, or would most probably be, 
adopted. It is, therefore, with considerable surprise 
that we have read an account of a trial which has 
recently occurred at Chelmsford, in which Mr. 
Hope, the champion, par excellence, of irrigation, 
a the leasee of the well-known sewage farm near 
Romford, in Essex, is simultaneously defendant and 
plaintiff. 

The Romford s# wage farm has long been cited as 
a model of the irrigation system. The soil on to 
which the sewage is pumped is perhaps the best 
that could be chosen = the purpose. ‘The history 
of the farm, as given by Mr. Hawkins, Q.C., who 
was counsel for the Romford Local Board of Health, 
is as follows. Previous to 1868, the sewage of such 
portions of Romford as possessed sewers was dis- 
charged into a small stream called the Rom. ‘This 
of course produced the usual nuisance, to prevent 
which an injunction of the Court of Chancery was 
eventually obtained, which led the Local Board to 
purchase a farm for disposing of the sewage by 
irrigation, ‘The Board paid 10,000/. for an area of 
120 acres, situated at about two miles from Romford. 
But as they could not enter, per se, into farming 
operations, they advertised for a lessee, stating 
in their advertisement that the estimated population 
was about 6000 persons. ‘They agreed to pump, 
at their own cost, the sewage on to the farm, binding 
the leasee to take , at all time 4, the « ntire disposal of 
such sewage, and stating various minor advantages 
that attended their offer 


Mr. W. Hope, tempted by the proposal, sent in | 
a tender with certain modifications of the proposal | 


of the Board, thes being 1 guarantee on their part 
to supply the sewage of 6000 persons of all ages, 
and at the rate of 20 gallons per head per day; but 
eventually these conditions were given up, and Mr. 
Hope agreed to pay 6) per cent. interest upon an 
outlay for additions and alterations of buildings, &c. 

‘Two cross actions were to be tried by the Court 
at the Chelmsford Spring Assizes on the 9th of 
March last. The Local Board sued for 600/. asa 
year's rent due on the lease granted the 16th of 
May, 1870, the rent of the farm being at 313/. 10s. 
per annum, with a further sum of 600/. per annum 
by way of payment for the sewage mailed to the 


farm. It was in respect to this latter payment that | 


Mr. Hope sustained his defence, stating in his pleas 
that the lease was not entered into by him, that 
the rent was not due, that the Local Board had 
diverted a portion of the sewage which he claimed, 
and lastly - ascribed fraud and misrepresentation 
to the Board, A clause in the agreement made 
provision for arbitration in case any dispute should 
arise, but it would appear that both plaintiffs and 
defendant were too anxious for law to await this 
solution of their difficulties. The judge, Justice 
Lush, Mr. Hawkins on the part of the Board, and 
Mr. Murphy on the part of Mr. Hope, were all of 
opinion that to bring the case before a jury was a 
hopeless affair, and at last it was agreed to refer 
the matter to arbitration on each of the points at 
issue. Mr. Hawkins made the very sensible re- 
mark that the mode of cultivating the farm, the 
distribution of the sewage on it, the crops grown, 
and a variety of collateral matters, must be con- 
sidered before a final decision could be arrived at. 
The decision we shall not attempt to anticipate, 
had we no other reason than that when it is arrived 
at, it will leave the question of sewage irrigation as 
undecided as ever. We may, however, express the 
opinion that if Mr. Hope has not obtained success in 
this matter, as we may reasonably infer that he has 
not, despite all preceding favourable reports, there 
will be little hope for any other irrigation farm. In 
more senses than one they will present the position 
of ** Hope deferred,” with the consequences thereof. 
But it is not only the model Romford farm which 
seems in suspense. We have recently heard that 
the Improvement Commissioners of Northampton 
are in a difficulty with their sewage farm. They have 
some 50 acres ready for cultivation, and 300 acres 
more in prospect. But their past management of 
the existing farm is by no means encouraging, as 
their crops of turnips and potatoes have equally 
proved a failure. The farm, in fact, seems as a 


‘‘ white elephant” on their hands, Precipitationists, 
irrigationists, ef hoc omne genus of sewage advisers, 
seem to be gradually getting to one level, and that 
a very low one. 





SAFETY OF PERMANENT WAY. 

We are favoured with an original communication 
by Mr. C. P. Sandberg on the subject of rails, which 
we publish on another page. It deals with the 
strength and safety of rails both of ipon and steel 
as affected by punching and notching, and from it 
we gather that there is comparatively little risk in 
punching and notchingiron rails, but not so with steel 
rails, and that notching particularly is dangerous to 
the latter. 

Reviewing the introduction of steel rails from its 

very beginning, we find fractures to have occurred 
generally, either through the punched holes in the 
web, or where flanged rails were used, through their 
| notches, as these were placed some distance from 
the rail end. ‘This caused a check to the substitu- 
tion of steel for iron called for by the wearing capa- 
| city of the former proving many times greater, and 
| causing immense saving in cases of heavy traffic. 
| Indeed, were it not for the durability of steel rails, 
many railways in and around London would be at a 
loss to carry on their immense traffic. Financial 
circumstances were also against the rapid intro- 
duction of steel rails owing to their enhanced 
cost of, say, 50 per cent. on iron, but latterly 
through increased traffic and abundant means, 
nearly all our railways are in a position to more 
rapidly substitute steel for iron to great ultimate 
advantage. It is, therefore, all the more important 
|} to point out all technical specialties connected with 
steel deserving the notice of engineers and manu- 
| facturers, and these now mentioned, coming as they 
do from a disinterested quarter, we think deserve 
attention. 

The chief point on which so much stress is laid 
is with regard to the notching the flanges of steel 
rails, shown by direct experiments to be a source of 
|danger. Were it not for the progress of steel 
manufacture, and the softness of the steel now pro- 
duced, there would no doubt have been greater 
alarm resulting from this cause than has occurred. 

We believe that a great gain would result, both in 
longer endurance as to wear, and greater facilities 
in production, if a harder steel could be made use 
of than what is now employed—for it is more like 
iron than steel—say carbon of 4 per cent. maximum 
proportion, and often as low as } percent. This 
softer metal is, however, more difficult and costly 
to produce, and is less durable, than steel containing 
from 4 to 2 percent. of carbon, which, on the other 
hand, is more affected by rough mechanical treat- 
ment, such as punching and notching. It there- 
fore comes to this, that the suggested improvements 
in design as to punching and notching steel rails 
would enable the producer to cheapen his cost and 
|give the consumer a more framers material with 
jgreater safety to that afforded by the old con- 
| ditions. We should not, in the face of the re- 
|sults of the experiments given, advise makers to 
undertake the guarantee of steel rails notched in the 
old way, but engineers should modify their designs 
in accordance with the different requirements in 
manufacture of steel as compared with iron. Indeed, 
the principal roads both in Germany and France 
have already done so, as well as many important 
lines in America. Curiously enough, however, in 
Russia, where severe climate and other unfavourable 
circumstances tend to an early destruction of the 
rail, it is not yet adopted, and this is all the more 
noteworthy, as, since the American panic, Russia 
| bas become our most important customer for steel 
| rails. 

| We trust that engineers will see their advantage 
| both in safety and economy, by adopting either of 
| the proposed — as may best suit special circum- 
stances, and should there be any one doubting the 
jexactness of the results in consequence of the ex- 
| periments not being sufficiently numerous, nothing is 
jeasier than to — them, for they are neither 
costly nor difficult to make anywhere, and we 
shall only be too glad to have the results for publi- 
cation. 





THE WESTINGHOUSE BRAKE. 

THE application of the Westinghouse continuous 
brake is gradually extending amongst the leading 
railways of this country, as weil as on the Continent. 
The railway company that has tried most recently 
with a view to its ultimate general adoption, is the 
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North-Eastern, and the exigencies of traffic on that 
line render the use of such an adjunct highly desir. 
able, if not absolutely indispensable, for the safe and 
efficient working of an exceptionally heavy mineral 
aud goods traffic, and an exceedingly quick pas- 
senger service. The North-Eastern Company have 
had three trains fitted with this brake, one for tha 
Newcastle and Tynemouth branch, another for the 
Sunderland line, and a third for the Neweastle and 
Consett Railway. With the first train of these three 
a very successful trial trip was made on Wednesday 
last, and which was attended by a number of engi- 
neers and other gentlemen interested in promoting 
the safe conduct of railway traffic. Amongst those 
present were Mr. E. Fletcher, the locomotive engi- 
neer of the North-Eastern Railway ; Mr. J. A. Has- 
well, the assistant locomotive engineer of that line - 
Mr. J. Cabry, general manager of the Blythe and 
Tyne Railway; Mr. Mitford, Mr. Bowran, and 
other officials of the North-Eastern Railway: Mr. 
Casperson, of the Danish railways; Mr. Holt, of 
Messrs, Hawthorn and Company ; Mr. J. H. Bald, 
general manager of the Tharsis Company; Mr. 
Westinghouse, Mr. J. T. King, &c. The trial trip 
was made on the line between Newcastle and 
Tweedmouth, which afforded a clear run of 67 miles. 
The train was composed of an engine weighing, 
with its tender, 45 tons, and nine carriages averag- 
ing about 6 tons, and inclusive of two brake car- 
riages. ‘The brakes were fitted on the tender and on 
each of the carriages, and were operated from the 
footplate of the engine by the driver. There were 
in all 35 passengers, which brought the gross load 
up to about 101 tons. 

‘The train left the Newcastle Central Station at 
ten ‘o'clock, and proceeded at varying speeds to- 
wards Tweedmouth. It had been pre-arranged by 
the officials of the company where the stoppages 
should take place, the points selected being such as 
would afford an opportunity of putting the brake 
to as severe a test as the line would admit of. The 
first stoppage was made at Cramlington upon a 
down gradient of | in 321, the speed being 30 miles 
an hour. The train was brought to a stand in 15 
seconds, and within a distance of 264 yards. The 
next stoppage was made at Plessey, on the level, 
in 15 seconds; neither speed nor distance were 
taken. At this stoppage the brakes were released 
and the engine instantly reversed in order to show 
the rapidity with which that operation could be per- 
formed. Morpeth was the next stopping place, the 
gradient being a falling one of 1 in 528. ‘The speed 
was 45 miles, and the time 22 seconds, the distance 
being 200 yards, a very good stop being made. At 
Longhurst the train was stopped in 25 seconds on a 
falling gradient of 1 in 440, and while running at 
a speed of 45 miles, the distance being 336 yards. 
The last stoppage was made at Christon Bank ona 
down gradient of 1 in 150, which is the heaviest on 
this section of the North-Eastern system. The 
train was brought to a stand in 22 seconds, and 
within 300 yards, the speed being 40 miles an hour. 

Tweedmouth was reached at one o'clock, several 
other stoppages besides those we have noted having 
been made on the way down, on account of the 
signals being occasionally against the train, notably 
one at Lucker. There the experimental train was 
mistaken for a passenger train which was then 
shertly due, and observing her speed on nearing the 
station the signalman at once put the semaphore up 
to danger. The brake was applied while the engine 
had full steam on, and the result was a highly satis- 
factory stoppage. A similar mistake was made at 
another station near Tweedmouth, the signalman 
being taken aback by the rapidity with which the 
train was brought to a stand at his box. Another 
retarding influence was a strong head wind which 
blew steadily in from the sea for the greater part of 
the journey. The time of the run, however, is not 
an element which has to be taken into consideration 
in connexion with the brake ; we merely refer to the 
circumstance to explain the delay. 

The train with the party left Tweedmouth on the 
return journey at 4 o'clock, and the first stoppage 
was made at Windmill Hill upon a falling gradient 
of 1in190. The train’s speed was 45 miles an hour, 
and the stoppage was effected in 15 seconds within 
a distance of 210 yards. At Long Houghton another 
stoppage was made on a falling gradient of ] in 170 
in 20 seconds at a speed of 50 miles an hour, the 
distance being 260 yards. At Warkworth the train 
was stopped with full steam on, and running at4 
speed of 45 miles in 25 seconds, and within 200 yards. 
Several other stoppages were made with equally 
satisfactory results, and Newcastle was reached by 
aix o'clock, 
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SO 

Taking the whole of the stoppages, it will be seen 
that they vary very considerably, This is accounted 
for by the fact that the engine driver had had no | 
rience of the Westinghouse brake and its work- | 
ing, he having only been out with the train once | 
previously, He therefore occasionally took the 
brake off prematurely, and thus allowed the train | 
to ran on beyond the point at which it should have | 
stopped. In time, however, he became accustomed | 
to the working of the apparatus and obtained im- | 
proved results, not only in the time within which | 
he pulled up, but also with regard to the steadi- | 
ness with which he brought the train to a stand, On 
the whole, the results of the experiments conclu- | 
sively showed the value of the brake, and the | 


expe 


officials of the North-Eastern Company, and, in | pape 


fact, all present, expressed themselves perfectly | 

satisfied with the performances. 

SCIENCE EXHIBITS AT THE VIENNA | 
EXHIBITION.—No. XI. 

However ingenious the autographic telegraph of 
M. Meyer, which we described in our last article, 
we do not hesitate in giving precedence to the mul- 
tiplex telegraph of that successful practical elec- 
trician. Indeed, this appeared to us the most re- 
markable contribution to telegraphy that we saw in | 


FIC.t. 





the Exhibition ; in our opinion it fully justifies the 
interest it there elicited. 

It tends towards introducing a considerable change 
in our present system by simplifying the elements 
of telegraphy without in the least diminishing its 
efficiency. While it reduces the number of distinct 
lines to a minimum, cutting down from our poles 
more than the three-fourths of their burden, it aims 
at increasing, at doubling and quadrupling, the 
work actually performed by a Morse or a Hughes 
apparatus. The test of all theory being experi- 

t, we shall give further down a few numbers, 


which will enable our readers to appreciate the 
services that may be rendered by this new ap- 
] ‘rats. aa ; 

Lhe system is based upon the utilisation of all the 


currents or signals which, in a given time, may be 
through a wire, by transmitting them succes- 

to several independent stations. In this way 

y or thirty messages may be despatched per 

r through the same line by several operators as 
lily as if each commanded a separate line. The 
limitto the number of different transmissions which 
may thus be sent, is practically determined by the 
degree of conductivity of the wire. If we suppose 
an employé, operating with a Morse instrument, to 
send twenty-five despatches in an hour—the usual 
we may say that on an average he closes 
circuit, or sends the current through the line, 


I nhe r 


maxitoum number of currents that may be trans- 


mitted per second, we shall then have = to repre- 


operators that may work together. 


In the multiplex apparatus exhibited at Vienna, Fig. 3, are 16 in number ; an interval, or short space, 
and illustrated in the accompanying figures, this | occurs between each pair. The first element of the | T 
number is four. The cylinders revolving on the | couple, if we may so speak, as KO’, being the one- 
’ forty-eighth of the circumference, gives a short 
lotions per minute; in each revolution they mark contact ; the whole couple 7 O/ would afford a con- 
four letters, one at every receiving instrument. | tact just twice as long. We shall presently see how 
Each operator can thus send 4500 letters in an hour. | the current may be sent through either or through 


axle G, Fig, 1, are driven with a speed of 75 revo- 





| telegraphy. These impressions are made, as in the 


fixed and carefully insulated. Its circumference is 
divided into 48 equal parts, that is, 12 to each 
quadrant. Of these 12, eight are grouped together 
~ two by two, as shown more clearly in Fig. 3, and |‘ 
five times every second, Now, denoting by » the | .,,.nocted with the eight keys of the keyboard by |i 
so many insulated wires strung into a thin cable. 


: put to earth. j 
sent the maximum number of stations that may be cables, each containing eight wires insulated from 
established, or, in other words, the number of one another, and leading from the keyboards to the 


This rate of transmission requires five times four 
emissions of the current per second, and produces 
100 despatches hourly. Various experiments show 
that more than twenty si may be given per 
second through a good telegraphic conductor, and 
from this we are led to infer that the hourly rate 
just mentioned may be increased without inconve- 
nience, Several trials have been made with auto- 

phic receivers, in which clear and very distinct 
impressions were obtained with a duration of the 
current equal to the one five-hundreth part of a 
second, almost an inappreciable point of time. 

Fig. 1 shows the apparatus as constructed for four 
operators; aaaaare the keyboards used in trans- 
mitting, rr rr are the receivers, and p p pp strips of 
r upon which the message is written 
means of dots and dashes, the usual language of 


autographic arent by the contact of a helical 
thread with the paper. The two cylinders of each 
apparatus receive their motion from a train of clock- 
work driven by the weight Q, and regularised by 
the conical pendulum R. The keyboards and the 
receivers are in electrical connexion with the battery 
by the distributor K, and also with the earth by a 
metallic conductor. One battery only is required, 
however numerous the stations may be. 


The distributor, Fig. 2, plays the most important 
role in this instrument. It is this ingenious piece 
of mechanism that, at equal intervals, sends the 
current to the operators (in the present case four 
in number) of the transmitting station, and from 
them to the employés of the receiving station. It 
consists of a metallic dise 0 O', Fig. 2, which is 





The four divisions which remain are permanently ] 





both, thus producing the dot and the dash which 
are the elementary signs of the telegraphic al- 
phabet. 

A small elastic contact u, Fig. 2, is mounted on 
the axis G. It is carried round the circumference 
coo by the rotation of this axle, and puts the four 
keyboards and receivers successively in communi- 
cation with the line, so that any current, passing 
while the metallic piece u is on one of the quadrants, 
will be transmitted to the corresponding receiver. 
Thus, if x be rubbing against the third quadrant, 
the third keyboard will have the use of the line. 
From this it is obvious that each operator will have 
the current at his di only during one- 
fourth the interval occupied by the distributor in 


by | accomplishing one of its revolutions, that is, during 


the one three-hundredth & minute, or one- 
fifth of a second; and further, that the simul- 
taneity spoken of above consists, not in sending 
various despatches absolutely together, but in hav- 
ing several messages in course of transmission at 
the same time. 

The keyboard, or manipulator, consists of eight 
keys, four white and four black. These play between 
the battery and the earth-plate. By de ing a black 
key, the current from B passes through g to , Fig. 3 ; 
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whilst if a white key be depressed, the current from 
the battery will divide at /, one portion going to 
K O/ and the other through g tor. In the former 
case, the contact being short, we shall have a dot; 
whilst in the latter we shall have a dash. ‘The 
Meyer alphabet closely resembles that of Morse. 
To transmit a letter the operator presses down as 
many keys, black and white, as there are dots and 
dashes in that letter. Thus to send the letter 4, 
which in thie as well as in the Morse code of signals 
is —..., it would be necessary to press down one 
white and three black keys, ‘These must remain 
depressed, until a small metallic bar ¢, Fig. 1, which 
is placed under the eye of the operator, and is worked 
by an eccentric, tells him that the letter is traced, 
As the motion of this bar is attended bya sharp click, 
the operator may manipulate without looking at the 
keyboard. 

We have already said that the letters are traced 
by a helical thread, a portion of which may be seen on 
the cylinder A, Fig. 4. It is always the same fraction 
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of the circumference of this cylinder that unity is of 
the number of transmitting stations. In the present 


nstance it is one-fourth. ‘The four partial threads 


would, if put together, form a helix of sufficient 


ength to describe one convolution round the 


We thus see that there are four | cylinder. 


The helix of the receiver and the contact x of the 


distributor revolve in equal times; and they are so 


distributor. The double divisions, as K and 0’, in | arranged that while the latter glides over the first 
quadrant, the former passes in front of the strip of 


paper. Near each cylinder is placed a roller r, Fig. 


4, which furnishes the ink supply. The paper is 
gradually unrolled and pushed k 

of a rocking lever, which is worked by the armature 
of an electro-magnet. 
the oscillations of the lever, the amplitu 


orward by the arm 


The slip of paper follows 
of which 
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d one-tenth of a millimetre. This 
i one-tenth f a 
-arries at one extremity a amall ¢ lectro- 
hic} yjects a little beyond 
re of which proje a little beyor 
} f the bobbin, so as to be within a few 
millimetres from the poles of a permanent magnet, 
So long as no 


bent in the shape of a horseshoe 
attra t on of 


current passes, the core is held by th 
t magnet; but ont! 

site polarities aré developed. ‘Th 

between the electro and the permanent 


pp ese cause 
which, in turn, 1 atten 
ver arin. Therefore, ¢ ften aa the 

en, the strip of paper 18 } up 

lix, from which it receis ny si0n8 

in length to the dnuratior the 


¢ letters are traced from left and only 
ne¢ h line. This transver ngement has 
vivantage; it prever confusion 
occasion: Morse system | he contiguity 
of th letters andl it considers y reduces the 
length of the telegram striy tion of 
the paper p, Fig. 4, shows the following letters} 


a twofold 


’ th 
The lower por 
of the apparatus, 

nt 


uined by 


| posure to the gases issuing direct from the 


f a aecor would be 
orrect working of the instrumer » compen. | 
sate for the variations that l il ur, | 
is had ton systen correction, | 
the displacement of the “ill 
” um. The bob. wi is arrang 
freely along the rod, is suspended from a double 


courm 


ee i] letion ¢ f the cir- | 


- , suitable arrangements, be afforded to them within the reac 
: of the hot pro lucts of combustion in the smokebox, whereas 


| should feel much obliged, in common, I am sure, with many 
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ENGINEERING. 
| Induced by such resulta, the Austrian Government | Alexandra Foundry, Leeds. This fan is comprised of severs] 
rerchased the apparatus—an example which has | Y#"e* 'ts diameter being 40 ft. It has a diaphragm plate in 
I re 1 P 1 ay , , " sonal alae eounletie the centre, which effects a division of the indraught. fan 
since been followed by severe . oo | is run by a 24-in eylinder with a 4-ft. stroke, controlled by 
expansive slide valves, which will cut off steam at any 
of the stroke. A duplicate engine is provided in case of ac. 
cident. In the matter of fuel there is an economy of 65 tons 

To tue Eprtor or Esoryeenine weekly, the actual quantity consumed by the fan bein 
| §Srm—In studying your interesting article last week on | 15 tons per week. The air sent down is at about the follow- 
Urban Railways,” I remarked your discussion of the results | ing rate, as per experiment on Thursday last ; 50 revolutions 
| deduced from the admirable series of indicator diagrams | pet minute, pressure gauge, 3.1 a £75,000 cubic feet of 
| taken by Sir Daniel Gooch from one of the cylinders of the lair per minute ; 58 revolutions, 3.9 gauge, 207,500 cubie 
‘Great Britain” in 1849-50. I feel it incumbent on me, with | feet in the same time. If needed 350,000 cubie foet could be 
| 
j 


| STEAM IN LOCOMOTIVES. 


your permission, t relieve Sir Daniel of the responsibility of sent down every minute, with 70 revolutions per minute 
the results alluded to, which were arrived at by myself after | Nearly 300 tons of coal per diem are now being got daily at 
a careful analysia of the diagrams, and published in “ Railway | this pit. 
| Machinery.” Sir Daniel Gooch had satisfied himself, by care- Colliery Operations near Donecaster.—It is stated that Sir 
| ful observation, that the quantity of water as steam which | W. R. ¢ ooke, Bart., of W heatley Park, Doncaster, has leased 
| pass i through the cylir ders, measured on the indicator din- | the coal lying under his estates at Arksey, Bentley, Wheatley, 
| grams, was practically the same as that whiclt was found to| Aitholme, and Shaftholme, near Doncaster, to Mr. W. R 
have been consumed by measurement from the tender; from | Pickinson, a Durham collier proprietor. The lease is under. 
which sensible equality it would appear that there was little | stood to be for 40 years, and the price 3001. per acre. The 
initial condensation of steam on its| Barnsley seam is believed to lie at about a depth of 600 ft. 
ers which marks the action of steam in| below the surface, and is there about 7 ft. in thickness, 
fopa 2b oqnery ny rene Fao are: Heer ene Borings have already been made. 
most part, placed principally with a view to secure attach- Extensions of the Phamiz Steel Works, near Rotherham. 
ment, and without regard to the protection that might, b —This establishment, which has grown with astonishing 
? rapidity from a shed 140 ft. by 60 ft. to ae now covering 
more than eight acres of land, has just been enlarged and fitted 
up with numerous powerful mechanical appliances for the 
manufacture of Bessemer steel and steel rails, springs, Ac. 
There are now smiths’ shops, fitting shops, gannister mill, 
four blowing engines for the Bessemer cupolas, nine cupolas 
with hydraulic lifts, several boilers and engines with accumu- 
lators, &c., six Bessemer converters with hydraulic cranes, 
centre lifts, &c., five steam hammers weighing from one to 
| five tons, 13 heating furnaces, six furnace boilers of 30 
horse power each, a 7-ton hammer, boilers and cranes, a 
three-high” cogging mill, with 32-in. rolls, driven by a 
| 150 horse power engine, a 22-in. rail mill driven by an engine 
of the same power, with various other powerful new mecha- 
nical and engineering appliances. 


lor none of the 
admission into cylir 


ordinary locomotive cylinders 


| 
| 
| 
| 


the cylinders of the “Great Lritain” were placed entirely 
within the smokebox, and were enveloped in the hot gases, 
whilst the steam had, in addition, the benefit of a brief ex- 
lue tubes within | 
the steam pipe, which was led down in front of the tubes to 
the valve chest. The results of other observations made at 
the time of the trials during which the indicator diagrams 
were taken, afforded strong grounds for believing that the 
steam had been to some extent superheated in the smokebox 
Into these details I do not propose now to enter, but I 


of your readers, if you would inform us as to the position of | 
the cylinders, and the extert to which they were exposed or 


spiral spring of determined elasticity. To tl ower | protected in the other loeomotives to which you refer. In —__—— 


part of the bob there is attached a string, hich 
winds around a thin cylinder. According as this 
cylinder turns in one direction or in another. the 
bob ascends or descends, occasioning a corresponding 
retardation or acceleration in the second apparatus 
Ihe axis of the cylinder carries on its other ex- 
tremity a small disc, the whole being governed by 
an electro-magnet, T wo cama, fixe d to two wheels 
revolving in opposite directions, act upon the disc 
and produce the upward or the downward motion 
of the bob. By means of thia double effect, the syn- 
chronism of both apparatus is maintained. Hence 
the two contacts will describe on their respective dis- 
tributors similar and equal arcs, and any current 
passing through the wires of the first quadrant will 
work the first receiver, and in like manner for the 
rest. 

Fach operator enjoys the exclusive use of the 
current and line-wire, both for transmitting and 
receiving, during a quarter of a revolution. TH 
avails himself of this interval to send or to receiv« 
hia letter Only one letter can be sent for each 
revolution of the tracing helix. During the rest of 
the time, he is out of circuit, and cannot, in any way, 
interfere with the other manipulators or receivers 

rhe multiplex telegraph, which we have now de- 

ribed, has been placed, by way of trial, on the line, 
between Paris and Lyons, when messages were sent 
from llam.to6 pm. We extract the following 
results from the official report of the commi 
Ap pe inted to test the effici: ncy of this apparatus 
‘The maximum number of messages sent by an 
. 


operator was 28 per hour; the maximum of the lin 
' 


these days, considering the high price of coal, everything that 
can help us on the right way to economisation of fuel is highly 
interesting to everybody. If you can find a corner for this 
note, you will oblige, 


NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 
Glasgow Pig-Iron Market.—Since the date of last weekly 
report the price of warrants has ranged from 85s. 6d. to 
; 03s. 3d., with considerable fluctuations taking place daily. 
8, Buckingham-street, Adelphi, London. The closing quotation on Friday was 92s. 6d., and on Monday 
March 17, 1874. as high as 93s. was paid, but the price gave way on that day 
[The German and French locomotives experimented upon | to 9(s., and closed about 91s. Yesterday business was done 
were outside cylinder engines. We give on another page an | from 91s. to 88s. 6d., and at the close of the market buyers 
article referring to Mr. Clark’s letter.—Ep. E. | were offering 88s. 6d., and sellers asking 88s. 9d. The market 
= = was very flat this forenoon, and business was done at 87s. down 
LANCASHIRE AND BOILER EXPLOSIONS. | 0° 9% 04. cock, closing somewhet Semen. Iniip afierncen 
To tae Evtror ov Exersrenise. sellers at the latter, buyers 85s. 6d. A very large proportion 
Six,—Here and within only a limited range of distance | of the furnaces in Scotland are now off blast, pending the 
from this centre of mechanical industry there are no less | settlement of the wages question, and the market cannot be 
than 4000 steam boilers working in our best regulated | in a very settled state until this matter is adjusted. Notwith- 
factories, carrying pressures of steam varying from 6° 1b. to | standing the serious interruption that is taking place in the 
90 lb. on the square inch, not one of which but would in- production, the demand for makers’ iron is not brisk, and 
o— ae up with so elight a manga of security of only prices are dull and irregular. 
> Ib. or 10 Ib. more pressure ; but all there boilers will explode No. 2. 
if persevered in at their present pressures so soon as a little s. a. 
corrosion shall have set in, and even without any corrosion Gartsherrie, at Glasgow ( 92 0 
or deterioration having taken place they would burst through Ginn : as a 26 930 
any overheating of the plates to which they are imminently Summerlee = ra 91 0 
subject. A reduction of pressure is, therefore, necessary to Carnbroe F ae 7 92 0 
increased security of life and proporty. Monkland 30 910 
These things are managed very differently in France. The Clyde e ‘ 910 
description ot boilers to which I have referred are the usual Govan, ef Becomisiow a 91 0 
Lancashire two-flue boiler of 7 ft. in diameter and 25 ft. in Langloan at Port Dundas 92 6 
length. Calder ; * 92 0 
lhis type of boiler, in consequence of its ponderous size, Glengarnock, at Ardrossan v 76 920 
has always been discarded in France, and by the laws of the Eglinton ‘ ; 90 0 
| country would not be tolerated to work at any pressure ex- Dalmellingte n * ma 90 0 
} 


Yours obediently, 
D, K. Crark. 


| ceeding 20 1b. on the square inch, whilst in this country they Carron, at Grangemouth selected “a 100 - 
are worked with impunity at 60 Ib., and are made of materials Shotts " Leith as - * 100 92 6 
not half so good as those employed im France, and it is a Kinnell. at Bo'ness... 95 91 9 
moet lamentable fact that unprincipled boiler makers are Bee ison Le ne pyre de 122. 10 0 
using a class of plates for 70 lb. pressure boilers little better (The above all deliverable alongside.) 





was 110 despatch & per hour: the average of each 

erator was 19 messages per hour the first day, 

1 22 and 23 subsequently. It is well to re- 

mber that the average with a Morse apparatus 

messages for each operator, and with a Iinghes 
The average for the wire was thus 4 times 23 

r 02 messages per hour, whilst that of a Hughes 

$5. Each employé then sent during 
Ll Shi to 6 p.m., 
remark 


ot 
i 
' 


n 


vurs from 
and the four employés tl 


nt in servi between ’ 
ndred messages are sent every ur through 
same line. 
We thus see that t) 
double the work of the 
of a Morse. This multiple may bk 3 
increasing the number of receivers. The price of 
the apparatus may be roughly estimated at as many 
times that of a Morse there are receivers 
During the Exhibition, messages were daily ex- 
changed with the offices of the Austrian Central 
Administration. The average rate was 100 de- 
spatches an hour; the maximum reached was 120. 


exhibited apparatns does 


raised by 


Hughes, and four times that | 


than earthenware pottery. Yet there are many 7 ft. boilers | Last week's shipments amounted to 10,622 tons, as against 
in this country worked at 801b. to 100 Ib., which would not | 14 576 tons in the corresponding week of last year. 
be tolerated in France at 551b. pressure, as the laws re- ; : a = 
gulating the employment of steam boilers would prohibit Great Strike in the Mining Trade.— Without waiting to 
their being set to work. In this country, when a boiler ex. | 8¢¢ What response their announcement to reduce their miners 
plosion takes place, there is always an attempt on one side to | ¥#ges 20 per cent. would receive from the men, most of the 
| envelop the cause in mystery. But with the initiated the | Seotch ironmasters prepared last week to damp down their 
| mystery is—seeing so many thousands of boilers standing | furnaces, and on Monday last probably three-fourths of those 
| fully charged to the mere point of explosion—how few these | that were blowing last week were either damped down or 
| explosions really are. blown out. At a very large conterence of miners’ delegates 
, held in Glasgow, on Monday, it was unanimously resolved to 
resist the reduction of 20 per cent., and practically all those 
: men whose notice expired last Saturday are now out —_ 
a ree rcwmere - and the number of strike hands will be considerably m- 
NOTES FROM SOUTH Y¢ RKSHIR E. creased this week, when the notices at the remainder of the 
— Suurvinep, Wednesday. | works expire. Some persons are striving to get themselves 
Reduction of Miners’ Wages.—A very it fluential meeting | to believe that the strike is of little or no importance, and 
of the Yorkshire and Derbyshire col lery owners was he! lon that, at any rate, it will not last jon , and hence the low 
Wednesday at Leeds, at which it was resolved to give notice | rates at which pig iron is quoted. neluding the miners 
n Tuesday next, of a reduction of 25 per cent. of the miners’ | that are, or may be on strike in a few days, and the blast 
wages throughout both countries. furnacemen who are already, or may be, thrown out of work 
Ventilation at Darfield Main Colliery.—Experiments| ia consequence of the furnaces being damped down, the 
just made at this colliery demonstrate pretty clearly the | number of men will gaeeey not be less than 20,000. A 
superiority of the fan over the ordinary furnace for the|mumber of them may possibly find work at the pits of the 
ventilation of mines. In October, 1572, the “ face” coal at | sale coalmasters, as it has been proposed to double-shift 
this pit took fire, and burned so strongly and fiercely that | such pits, so that the ordinary consumers may not suffer in 
the whole of the workings had to be flooded. In clearing | consequence of the strike. But, of course, it does not follow 
away again ventilation has been secured by means of a] that the sale colliery owners will accede to the request to put 
powerful fan made by Messrs, Easton and Tattershall, of | on two 


J. 8S. Crostanp. 
Manchester 
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” British Fisheries Society—Wick Harbour Works.—The 


annual report to be submitted to the forthcoming meeting of 


the British Fisheries Society has just been issued. It is 
accompanied by a report from Messrs. D. and , 4 Stevenson, 
Edinburgh, the engineers to the Society, bearing upon Wick 
Harbour. They state that the works for securing the en 
of the breakwater, which were carried on during last season, 
have been completed. They consisted in filling up the large 
hole that had been formed by the sea in the hearting, 
constructing in front of it a mass of masonry to protect the 
rk, and form the termination of the breakwater. This 
of masopry consists of large blocks of cement rubble, 
“about 87 tons, which were floated out 


¥ 
mass 
each weighing 
and deposite | 
These courses of large blocks are securely fixed together by 
strong iron bars built into them, which bolts extend upwards 


on a bed carefully levelled to receive them. | 


j 
| 
| 


; 
} 


| sufficiently successful to justify the sinking of a shaft, the 


| 
j 


and in | 8 


| 
| 
i 


| 
| 


| 
| 


jnto the next course, so as to bind the courses together, and | 


the whoie 
in situ, through which the iron rods are carried, so that the 
whole mass of masonry forming the termination of the break- 
water contains about 1500 cubic yards of cement rubble 
masonry, and weighs about 2600 tons. The fact that this mass 
f masonry does not extend so far into the bay as the large 
block that was removed last winter will certainly be in ite 
favour, as it may be struck by waves moving in a direction 
less nearly at right angles to the line of breakwater, which 
now measures 807 ft. in length. ‘The resident engineer has 
some men still engaged levelling up the ground at the root of 
the breakwater. It appears from the statement of accounts 
ywcompanying the report, that the total amount expended on 
the new harbour up to the end of December last, was 
140,000. odd, including nearly 120,0001. for works, the re- 
mainder being for salaries of engineers, &c., obtaining Act, 
working plans, &o., and interest on loan. 
Sir William Thomson on Sumner's Method of Navigation. 
—On Friday night last Sir William Thomson delivered a 
cture on this subject to the members of the Dialectic 
Society of the University of Glasgow. He said the chief 
( “he had in view was to introduce the students to Sum- 
ner's method of navigation, and not to deal with the subject 
f navigation in general. It had nothing todo with the pro- 
g or managing of a ship, or with seamanship—it was 
irely an abstract science. Its object was to teach the find- 
of the way for the ship to go. In determining the 
course to be followed in order to get to a stated place, Sir 
William indicated what was called great circle sailing, and 
showed that by a diligent use of the globes the mystery of 
that species of navigation was entirely done away with. A 
great deal of the difficulties of navigation could be done away 
with by the use of the globe and the ordinary ruler. The 
lecturer next dealt with the question of how to find the ship's 
place, which was specified by the latitude and longitude. 
For this purpose there were helps in the form of celestial 
objects—as the sun, the moon, planets, and stars; and ter- 
restial objects—for example, ascertaining the depth by sound- 
ings, also visible land, headlands, and so on, and artificial 
marks on the coast, to be seen by day, such as lighthouses ; 
nd lastly, the directional indication by the resultant force 
rrestrial magnetism on the mariner’s compass. Sir Wil- 
liam proceeded to explain how to find the ship’s place at sea 
y Sumner’s method. in regard to that method, he ex- 
plained incidentally that it would be the greatest blessing to 
young and old navigators if every other mode were done 
away with. Ifthe student were to learn Sumner’s method, 
and nothing else, he would, in the course of a fortnight, be 
anable navigator, provided he understood the elements of 
trigonometry and astronomy. Sir William condemned, in 
strong terms, the use of the long, heavy compasses at present 
both in the Admiralty and in mercantile marine, and 
| two exceedingly small needles which he had prepared, 
long, and weighing 14 grains. One was supported on a 
hardened steel point by a sapphire cap, and the other (which 
was the preferable one), hung by a silk fibre about 1-2/th 
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Extension of Railway Communication in Fife.—An effort 
is at present being made to resuscitate a scheme which was 
peculated upon about ten years ago for opening up by railway 

mmunication the important district lying between Dysart 
and Methil, in Fifeshire, including the villages of Wemyss 
and Buckhaven. A preliminary meeting was held some days 
ago for the purpose, Mr. Budge, factor on the Wemyss 
estate, presiding. Gentlemen representing the various 
int in the district—mining, fishing, and manufacturing 

‘took part in the proceedings, and promised the under- 
taking substantial encouragement ; and the chairman assured 
the meeting that Mrs. Wemyss, of Wemyss Castle, was 
favourably to it, and that although the estate was under 
trustees no legal difficulty intervened to prevent the scheme 
being carried out. A committee was formed to collect all 
necessary information, and put the proposal into shape. It 
is not contemplated to take the line beyond Buckhaven in the 
mean time, and it is roughly estimated that it could be con- 
structed for about 6000/. per mile. 

_Adlitional Munificence of Mrs. Neil Arnott.—In_ad- 
dition to the gift of 1000. each to the Unjversities of Glas- 
gow and Edinburgh, from Mrs. Neil Arnott, as mentioned in 
last week's EnGringeeine, that lady has intimated to Pro- 
fessor Bain that she will present a similar sum to the Uni- 
versity of Aberdeen for further encouraging the study of 
natural philosophy, reserving only the right of approving of 
the arrangements that may be proposed by the Senatus for 
applying the gift. 


crests 








Te.zorarnic Procress.—In the course of last year the 
Telegraph Construction and Mai Company, Limited, 
carned out the following works: The laying of a cable for 
the Anglo-American Company between Valentia and Heart's 
Content, Newfoundland, and two cables between Placentia 
and Sydney, Cape Breton, a length of 2470 nautical miles. 
Both sections of the French Atlantic cable of 1869 were also 
movessfully repaired lact year. 





is surmounted by a mass of cement rubble, built | 


| 
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NOTES FROM THE SOUTH-WEST. 
Boring for Coal in the North.—The prelimi borin, 
for coal at Buckland Dinham, carried fy the Diamond 
Boring Company, for Mr. J. Oxley, of Frome, have been 


first sod of which has been turned by Mr. W. Phippen, 
of Buckland. The site of the shaft is on the south side of 
uckland Down, in the valley between Barrow-hill and a 
road leading from Buckland to Mells, and consequently 
in an advantageous situation with regard to the Radstock 
Railway. 


Brynna Gwyrion.— The well-known mineral property, 
situate near Pencoed, on the]Great Western Railway, has 
been transferred to an influential private limited company, 
who, it is said, are about to work it upon an extensive 
scale. It is intended to erect large steel works, where the 
Siemens process of manufacture will be adopted. 


Swindon.—The Directors of the Great Western Railway 
contemplate an extension of workshops, machinery, &c., at 
Swindon. The expenditure proposed to be made is 26,0001. 


Weat Somerset Railway.—The ordinary half-yearly general 
meeting of the shareholders in this company was held on 
Saturday, at Taunton, Mr. A. Walker presiding. It was 
agreed, on the advice of the directors, after providing for 
current expenses, to pay the full dividend at the rate of 
51. per cent. per annum for the next months, upon the 
52,2002. first preference shares, and a dividend at the rate of 
41. 15s. per cent. upon 21,5401. supplemental 5 per cent. 
preference shares. 6 maximum rental from the Bristol 
and Exeter Railway (66001. per annum) becomes payable in 
1876, 


Monmouthshire Railway and Canal.—It appears from the 
report of the Committee of Management that the traffic 
receipts, for the past six months (inclusive of casual tolls) 
are 19,6601. more than in the preceding half-year, and 13,3721. 
more than in the corresponding half-year of 1872. A sum 
of 50007. is transferred from the net revenue account to the 
credit of the relaying suspense account, which is thereby re- 
duced to 24321. 


Locking Apparatus on the Great Western.—The direc- 
tors of the Great Western Railway Company propose to 
extend locking apparatus at sundry junctions and stations. 
The expenditure contemplated under this head is 16,0001. 


Strike at Pontnewynydd Works.—On Monday the puddlers 
employed at Mr. Henley’s extensive wire works at Pontnew- 
ynydd, struck working, refusing to accept a reduction of 7} 
per cent. on their wages. 


The Forest of Dean.—The coal trade shows depression in 
the Forest of Dean, and a movement has been made for the 
reduction of both prices and wages. An effort is being made 
to re-open the new engine colliery in Mosley Green. There 
is little improvement to note in the Forest mineral trade. 
The iron trade has exhibited little change. 


TheWelsh Coal Trade.—The exports of coal last month 
were as follows: Cardiff, 227,251 tons as against 226,577 | 
tons in February last year; Newport, 31,391 tons as against 
20,534 tons; Swansea, 43,294 tons against 41,302 tons ; and 
Lianelly, 7332 tons against 4834 tons. The shipments coast- 
wise were as annexed: Cardiff, 62,237 tons against 91,973 
tons in the corresponding month last year; Newport, 42,800 
tons against 61,394 tons; Swansea, 19,685 tons against 
20,980 tons; and Lianelly, 6240 tons against 9174 tons. 
Cardiff exported also 8091 tons iron and 2962 tons patent 
fuel; Newport, 10,250 tons iron; and Swansea, 4847 tons 
iron and 15,457 tons patent fuel. 





Reduction in the Price of Coal.—Coal is coming down in 
price at last in Pontypool. This week there is a drop of Is. | 
per ton, making a total reduction of 3s. per ton; the price | 
at the Trosnant wharf is now 15s. and 16s. per ton. 


Goods Engines on the Great Western.—The directors of the | 
Great Western Railway Company propose an expenditure of | 
50,5001. for additional goods engines. 


Improvements on the Great Western.—During the past | 
half year, the directors of the Great Western Railway Com- 
any erected new engine sheds and sidings at Aberdare, 

srdesiey, Dideot, Gloucester, and Swindon. The water 
supply was also improved at Aberdare, Quaker’s-yard, &c. 
The cost of these works was 8698/. 





Association or Forrmsen Encixenns asp Dravents- 
men.—On Saturday last the annual dinner of the London | 
Association of Foremen Engineers and Draughtsmen, took | 

lace at the City Terminus Hotel. The chair was occupied | 
by Mr. Thomas Brassey, M.P., and the vice-chair by Mr. | 
William G. Beattie. Mr. Joseph Newton, the President of | 
the Association, supported the Chairman, and about 300 sat 
down to dinner. After the usual loyal and patriotic toasts 
had been given and responded to, the Chairman proposed 
the toast of the evening, “ Prosperity to the Association,” 
which he prefaced with some pertinent and practical remarks. 
The response, as @ matter of course, fell to the lot of the | 
President, Mr. Newton. In the course of some well-chosen | 
remarks, the President commented on the t, present, and | 
future of the Association. “ It was,” he said, “ highly gra- 
tifying to him to be able to record the satisfactory progress 
the Association had made during the past year, which was 
the most prosperous it had ever known. Both the numerical 
strength and Leensiel position of the Association had greatly 
improved, and geve promise of still further advancement 
during the present year. The flourishing condition of the 
Society was mainly due to the circumstance that it exactly 
met a want of the present day as far as the engineering com- 
munity was concerned, in that it formed a connecting link 
between employers and employed.” At the close of the 
evening it was announced that the funds of the Association 
had received an addition of more than 100/. in donations and 


subscriptions. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrou; There was 
another reduction in prices. For No. 3 Cleveland pig makers 
quoted 72s. 6d. per ton, and merchants offered that quality at 
at 2s. 6d. below that figure. Forge iron was Loted by 
makers 69s., but was sold by merchants at 67s. 6d. per ton, 
bie tases business is being done, consumers buying only 
sufficient iron to meet their immediate requirements. The 
opinion that prices will be lower is gaining ground. Stocks 
are still very heavy. 

The Finished Iron Trade.—In the finished iron trade 
there are more inquiries, but actual business is no better. 
Bar makers find that they eannot compete with Belgium. 
The rail trade is exceedingly flat. Heavy rails are now quoted 
91. 1s. to 91, 15s. per ton at works, and light sections 10/. 5s. 
to 107. 10s. Plate makers are beginning to complain that 
they cannot get orders although they are quoting ship plates 
12/. 10s. per ton. Common bars are 111. 5s. to 111, 10s, on 
trucks at works, and best bars are 10s. higher. There is very 
little doing in died bars, which are now quoted 71. to 
7l. 5s. Nail are selling at from 101. 15s. to 111. 5s. 


The Coal and Coke Trades.—There isan abundant supply 
of coal and coke. Stocks are increasing and prices are falling. 
Good coke can be bought at 24s. per ton. All kinds of fuel 
will be cheaper as the productive power is increased. 


Cleveland I; J s.—The fifth meeting of 
the Session was held in the Cleveland Hall on the ever.ing of 
Thursday last, Jeremiah Head, Eeq., President, in the chair. 
proceedings dwith the adjourned discussion u 
“ Coal-Cutting Machinery,” &. Mr. Jeans, the ome rele = 
paper, disowned any intentional] bias against the Firth machine, 

ut upheld his preterence for the Gartsherrie machine. Mr. 
Firth, of Leeds, then entered u an elaborate defence of his 
machine, in the course of which he stated that the Firth ma- 
chine at the Hetton Colliery was at least ten years old, 
whereas the Gartsherrie machine was bran new ; he thought 
the comparison not fair, and furnished results which repre- 
sented his machine as it now stood. The discussion upon 
“Tramways” by Mr. Alfred Howson, of Westminster, was 
then entered upon, when some facts regarding the compara- 
tive durability of Mr. Howson’s method were elicited. The 
proceedings were brought to a close by the reading of Cap- 
tain Bodmer'’s pape “On Machinery for Making Slag 
Bricks,” by Mr. W. L. Fallows, engineer, Tees-side Iron 
Works. Both discussions and papers were illustrated by 
large diagrams, and Mr. Firth exhibited a beautiful working 
model of his coal cutter. The Proceedings of the Institution, 
containing a full report of the above will be issued in about 
three weeks’ time. 


The South Cleveland Iron Works.—The South Cleveland 
Iron Works Company, Limited, whose blast furnaces are at 
Glaisdale, Yorkshire, have just held their annual meeting in 
London. Their report of the last year’s working was the re- 
verse of satisfactory. It was stated that the loss on working 
during 1873 reached 16,0001., while during the previous year 
a protit of 40,0001. had been made. The directors attributed 
this to the failure of the stoves and inefficient management. 
With repaired stoves and better management it was hoped 
that the works would next year be as successful as they were 
two years ago. A fourth furnace is being built by the com- 

any, who have just put two of their old furnaces to making 
Sessemer iron. 


Strike of Engineers at Sunderland.—Yesterday the en- 
gineers in the employ of Mr. Dickinson eame out on strike 
for an advance of 15 per cent. They wish this advance to be 
given at three periods, as we stated last week with regard to 
the Stockton men. 

The Wages Question in the Iron Trade.—To-day a meet- 
ing of ironmasters and representatives of ironworkers is 
being held to consider the question of ado mom Eying on 
scale for the regulation of ——_ in the iron e in Staf- 

ung’ 


Ai bach. att 








fordshire and the North of land. It is believed that a 
permanent scheme for regulating wages will not be agreed to 
at present owing to the unsatisfactory condition of trade, 
but that a temporary arrangement will be amicably con- 
cluded. 


Engineering and Ship-Building.—In these branches of 
industry there is a deal of activity in the North, but orders 
are not coming in 80 quickly as could be desired. The fact 
that prices of coal and iron are falling, and that there is such 
an amount of agitation about wages throughout the country, 
is injuring business. People seem more than ever disposed 
to delay any orders they contemplated giving out, beeauce 
they have every reason to believe that by adopting that po- 


| liey they will in the course of a few weeks be able to buy 


much cheaper than they can at present. 








Tux St. Gornanp Tunnxu.—The length of this immense 
work will be 14,900 metres, or 9 miles 7lo yards. The alti- 
tude of the northern entrance at Goeschenen will be 1110 
metres above the level of the sea, and that of the southern 
entrance 1155 metres. The highest point in the interior of 
the tunnel will be 1162} metres above the sea level, which 
will be reached by a rise from the Goeschenen end of 7 per 
1000 ; from this point there will be a descent towards Airvlo 
of 1 per 1000. The rock to be traversed is for the most part 
mica-gneiss and mica-schist. Great improvements are stated 
to have been introduced into the i i em- 
ployed, but thus far the progress of the works can scarcely 

said to have been very rapid. The length of tunnel 
actually pierced is, however, a little more than 70 metres on 
each side, and an advance of 3 metres (or 10 ft.) is daily made 


in each gallery at Goeschenen, the rock is gen solid, re- 
quiring neither planking nor ; but at Airolo jit is 
necessary to line the gallery arch the roof with 
masonry. 
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CONSTRUCTED BY MESSRS. DILLWYN SMITH AND CO., LIVERPOOL. 
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Iw the course of one of our recent articles on the “ Peel 
Park Exhibition,” we had occasion to give some general 
particulars of the “mechanical stoker” patented by Mr. 
Dillwyn Smith, of Liverpool, and we, at the same time, 
commended it as an arrangement applicable to Cornish or 
Lancashire boilers to which Juke's grate cannot be fitted, 
unless external be substituted for internal firing. We now 
supplement our former remarks by giving engravings of Mr. 
Dillwyn Smith's apparatus, which will enable us to de- 
ascribe it in detail. 

In the illustrations published above Fig. 1 is a front eleva- 
tion, partly in section, of the feeding apparatus, showing 
it asapplied to a two-flued boiler; Fig. 2 is a plan, also 
partly in section; Fig. 3 is a side elevation; and Fig. 4 
is a central vertical longitudinal section of part of a boiler, 
showing Mr. Dillwyn Smith's arrangement of the furnace. 
Inu these views A isthe hopper or receptacle for the coul to be 
supplied to the fires. To the lower part of this hopper a 
horizontal cylinder B with closed ends is attached, and in this 
cylinder the acrew C (with the projections C') is placed, and is 
caused to revolve in bearings in the cylinder ends. In the 
arrangement shown the screw is right-handed on one side 
and left-handed on the other side of the centre line 1 and 2; 
but in a single-fiued boiler it is obvious that this will not 
be necessary. The thread of this screw is very shallow 
at the centre under the hopper A, but it increases gradually, 
either with one uniform inclination, or by a succession of 
enlargements to the cylinder ends, where its diameter 
nearly equals that of the cylinder. The functions of this 
screw are to draw the coal from the hopper towards the top 
of each flue, and in so doing to regulate the feed, and 
crush any lumps larger than the pitch of the screw. The 
above-mentioned outwardly increasing size of the helix is of 
great importance in securing a uniform feed when different 
qualities of coal are used. 

To drive this feeding, crushing, and regulating screw 
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Mr. Dillwyn Smith employs, in the case illustrated, a 
wheel R and a worm R', the wheel being on the screw shaft 
and the worm on a vertical shaft, the upper portion of which 
carries a cone pulley S driven by a belt from another cone 
pulley T on one of the fan shafts. These cone pulleys are 
for the purpose of varying the velocity of the feed screws 
without altering that of the fans. The screw cylinder B 
stands on a shallow box D, having a separate compartment 
in front of the upper part of each flue. Each compartment 
contains two fans E. E, these fans being constructed each with 
a horizontal disc, on which are vanes radiating from a central 
boss. The fans revolve in the direction indicated by 
the arrows, and their vanes strike the coal, which falls 
through the aperture F, and propel it into the fire. 

it is essential to the proper working of this portion of 
the apparatus that the coal should fall from the opening F 
uniformly over a space several inches square on each fan. 
If the opening F were merely an aperture in the bottom 
of the cylinder it is clear that the coal falling over the first 
edge it reached would not be distributed equally on the two 
fans. To obviate this difficulty Mr. Dillwyn Smith places 
the opening F at one side of the cylinder B, its lowest 
edge being some inches from the cylinder bottom, as shown, 
G, Fig. 4. The coal being stirred up at the end of the cylinder 
by small projections on the screw shaft, drops over the edge 
G and down the shoot F upon the fans E. These fans E are 
carried by vertices] shafts E* extending from the steps E* 
to some point above the boiler or box, to which driving 
belts or bands can be conveniently brought. In the arrange- 
ment illustrated in our engravings the two inner shafts have 
double flanged pulleys O, and the two outer shafts single 
flanged pulleys P P, Fig. 1, for the reception of driving 
belts. 

It will be seen from the above description that the ar- 
rangement is a very simple one, of which the details are well 
worked out, while all the working parts being outside the 


furnace are well exposed to inspection, and are not liable to 
injuries. Other points in its favour are that it can be 
readily applied to existing boilers, and that it takes little 
power to drive it. It is claimed by the makers that the 
apparatus effects a saving of 10 per cent. as compared 
with hand firing, and taking the average performance of 
stokers into consideration, we should not be disposed to 
consider this far from correct, while by enabling slack coal 
to be properly and economically consumed in place of fuel 
of a higher quality, it appears likely to affect, in many in- 
stances, a still greater saving. In connexion with the me- 
chanical stoker, Messrs. Dillwyn Smith and Co. em loy 8 
simple arrangement of movable firebars, which is very 
useful with certain classes of fuel. Altogether the apparatus 
we have been describing is, we consider, well worthy of the 
attention of boiler owners. 





Brrotaw Coxe.—Coke has been offered of late at 188. 94. 
per ton at Lidge. This quotation exhibits a great reduction 
prices. 


Tux New Partiament.—The following members snd 
associates of the Institution of Civil Engineers have obtained 
seats at the recent elections. Members: Messrs. I. Low- 
thian Bell, North Durham ; C. E. Cowley, Salford; J. Hick, 
Bolton ; E. J. Reed,.C.B., Pembroke ; H. Robertson, Shrews- 
bury; J. P. Ronayne, Cork; J. D’A. Samuda, Tower Ham- 
lets; and B. Samuelson, Banbury. Associates: Messrs. J. 
Ashbury, Brighton; H. W. F. Bolckow, Middlesbrough ; T- 
Brassey, Hastings; A. Brogden, Wednesbury ; D. Chad- 
wick, Macclesfield; the Right Hon. Lord R. Grosvenor, 
Flintshire ; Sir. W. V. Harcourt, Q.C., Oxford City ; Colonel 
J. M. Hogg, Truro; Sir H. Johnston, Bart., Scarborough ; 
Messrs. G. Leeman, York; 8. Lioyd, Plymouth; ©. M 
Palmer, North Durham; J. W. Vease, South —— 
Captain Bedford Pim, R.N., Gravesend ; Messrs. A. C. Shernis, 
Worcester; C. Waring, Poole ; and Sir F.M. W illiams, Bart. 
Truro, 


Wintd 
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SAFETY OF PERMANENT WAY. 
By C. P. SanppEra. 
As accidents have become almost of daily occurrence on 


foglish railways, and Captain Tyler’s Report tothe Board of | 


Trade on accidents, 1872, points out maintenance in high 
condition of the permanent way as of the very first necessity 
for an improved state of things, it may be of general interest 
to review the latest experience relative to safety of the road 
in reference to punching and notching rails as affecting 
their strength. 

Safety of Iron Rails.—Statistics such as those we have, 
show that the countries where railway accidents chiefly occur 
from broken rails are Russia and the United States of 
America.* Single instances have happened in all countries, 





Fig 2 
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Inner Section, ~S : 
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| given weight the stiffer it is—the less it will yield to a blow, 
| and the sooner ° is of more influence to the 
| safety of rails, particularly of steel, is the punching and 
| notehing for the bolts and spikes, and this is of such im- 
portance that it forms the subject of this present notice. 
Besides general experience, direct experiments have lately 
been made in order to ascertain the precise of the 
notching and punching on the rails, and finding a considerable 


loss in strength particularly with steel rails, attention has | 


been given to discover the best mode of avoiding such 
destructive operations to the metal, with due regard to the 
safety of the line in other respects. 

Punching Iron Rails.—Some experiments have been made 
by testing the relative strength against impact of extra iron 
rails, panched and not puached, which show that the punch- 


4. 


=70 on a rail weighing 70 Ib. yard. However, with 
hard iron rails and » ded j now generally used, and 
with the notches say | ft. from rail end, or in the middle of 
rail, there is no doubt that fractures may occur, and that the 
en improvements suggested for steel rails should apply 
© iron also. 

Punching Steel Rails.—Punching steel rails in the web, 
| when the holes are placed far from the rail end, doos not 
much diminish the strength, as direct experiments prove ; 
but if the holes are near the end of the rail, there is un- 
doubtedly a very considerable loss in strength, particularly 
if the steel is the least too hard, say containing more than 
one-half per cent. of carbon. The punching operation itself 
will sometimes in such case split the web of the rail; this 
| is one of the causes of rails breaking in the track. Many 
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| engineers have therefore specified that the bolt holes should be 
| drilled instead of punched, which seems less to affect the 
strength of the steel. Drilling is, however, a very slow 
operation, requiring an enormous number of machines to 
keep up with the manufacture, and where the quantities are 
large, few, if any, English steel rail makers would at 
present do it, even at a considerable extra eng Even when 
drilling is sy ecified the diameter of the hole is punched to 
half its final size, and drilled up with a rosebit afterwards. 
Another way of making the effect of punching lese destructive, 
is by heating or annealing the metal afterwards, as well 
as punching the rail while hot, but this is 
difficult and un ical where large quantities 
are produced. The simplest plan secms to bo 
the same as that suggested for iron rails, viz, 
to leave at least 2in. to 3in. from rail end to 
commencement of first bolt hole, and punch 
the holes in the ordinary way, or as in plan Ne. 
2, avoid punching altogether, a plan adopted 
in America. 
Notching Steel Rails.—A great number of 
experiments at different works in England, 
Wales, and France have been made, of which 

















Table Nos, 1. and LI. may serve as an illustra- 
tion of how greatly the strength is diminished 
through notching the flanges. Table No. 1. 
shows twelve very soft unnotched rails, of 
which none broke, but deflected 4) in. to 6in. 
for a test of 10 cwt., falling 20 ft.; other ex- 

















periments at the same place show that other 
rails of same section may even sustain twice 
that blow without breaking. Here we have 
thus all that can be desired in soft and uni- 
form material most suitable for steel rails, 
and still taking the other half of the same 
rail, notching it, and ascertaining what 
amount of concussion it would resist in the 
notch, it will not resiet 10 ewt. falling more 
than 4 ft.—40, or losing 80 per cent. of its 
original strength when unnotched. 











but not to such an extent as in the above mentioned. The 


mes of iron rails have chiefly taken place in the winter, 

Tough the iron being cold-short from too great a proportion 
of phosphorus, as well as from badly maintained and badly- 

Tained roads, offering no elasticity in severe cold. 

The rail should be equally safe, whether made of ordinary, 
*rextra iron, or steel. The form of rail as compared with 
me Weight. is not altogether without influence on the resis- 
*gainst impact, inasmuch as the higher the rail for a 


Pe The American Railroad Gazette gives one hundred and 
on stances of derailments} caused by broken rails 
“ring last year, of which nearly all took place during the 
Winter months. 


Table No. li, shows a similar set of experi- 
ments with hard steel rails. The tests being 
about the same as with the soft rails, only 


ing does not materially weaken them, provided the holes in give about half as much deflection. A rail with square 
the web are not placed too near the rail end—no nearer than | corner notch, tested with 4 cwt. ball falling as low as 1 ft. 


Zin. to 3in. Punching of iron rails is, therefore, general! 
regarded as quite safe and without damage to the rail = 
cally ing. It is true that the nearer the end holes the 
stronger the joint, but the ter the riek of splitting. 
Notching Iron Rails —Experiments in great number have 
been executed, of which Tables Nos. III. and IV. give the re- 
sults. Where a light falling test is stipulated, as in Table IV., 
notching is not altogether safe, particularly in a cold rm 
where fractures may occur at the notch. As for notching the 
rail made from fibrous iron in the flange, Table li]. shows there 
exists a ntly no risk, inasmuch as the rail, even at the 
notch, does sustain the normal test, say 10 ewt.—falling 7 ft. 





| 7 in., broke in the notch. Thus the original strength 


| 
| 
| 


was 


diminished by 97 per cent. The square notch, with slightly 


) rounded corners, is but little stronger, while the semicircular 


notch, hand-made, diminishes the strength by about 60 per 
cent. only. 
The semicircular notch is, therefore, the least destructive, 


but to make it by hand would be too much loss of time 


where quantities are so large and labour so dear asin Eng- 
land. 
The only likely explanation why steel rails should lose 


| say 80 to $0 per cent. of their strength by notching, while 


iron rails do not lose more than 34) to 50 per cent., is that steel, 
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with all ite advantages over iron, is yet inferior in one 
respect, and that is to sustain rough mechanical treatment 
without suffering. For the same reason steel has not 
proved an advantage over iron for many other ae re- 
quiring cutting, punching, or any treatment cold after it has 
left the rolle or the hammer, unless it is annealed, which is, 
in the case of rails, of practical impossibility. 


Sceerstioss ron Greater Sarery. 

Notching.—The object of notching the flanges, either of 
iron or’ steel rails, is to fix the rail to the r vad-bed and pre 
vent it ereeping or travelling particularily in steep gradients 
and on double lines. 

There seems, however, to exist considerable difference 
opinion amongst permanent way engineers regarding the | 
necessity of notching, for while some require a notch for | 
every sleeper, where there are no steep incl s, others d 

| 
' 
| 
j 


f 








not require any notch at all. On double lines with trains 
always running in the same direction, there might be some 
creeping of unnotched rails, but that it cannot be very serious 
is manifest by the existing difference of opinion which way | 
the road travels. Be this as it may, the following plans | 
show how the rails can be fixed to the sleepers and the road- | 
bed, either without notching at all, or with not: hing in such | 
&@ manner as not to diminish the strength of the rail to such | 
an extent 
Fige. 1, 2, 3 (sce previous page) show a method, without 
notching at all ; Figs. 4,5, 6, the American improved Fisher *| 
rail-joint, with notching near the end ; and Figs. 7, 8, 9, 10 
corner notch, with joint bearing on sleeper, while in the tw | 
former cases the suspended joint might be kept. In explana- 
tion of this plan now adopted on several of the principal | 
Continental railways, it avoids notching altogether, but fixes 
the rail to the road bed by the projecting fish-plate touching | 





against the solc-piate, Which latter is heid to the sleeper by | 
the spikes | 
Figs. 4, 5, 6 show a suspended f int, with notching 


near the end of the rails only, which has the least possib! 
destructive effect on theirstrength. Underordinary cireum- 
stances, and where the gradients are not too steep, the rails will 
be kept from creeping without side notches, owing to the flange | 


of the base-plate keeping the proper distance between the 





In such case two bolts may be saved in this joint by notch- 


ing the extreme corners of the flange, and putting two bolts 
through in the rail-joint, as has already been done with good 
results on the Erie road. Provided the height and width 
of base of the sections are nearly the same, these fastenings 
may answer well for using different sections of which the 
drawing illustrates what is now proposed for adoption of 
iron and steel sections, 60 Ib. and 66 lb. respectively. These 
fastenings have also the advantage of giving stiffness to th 
joint through the projecting flange of the sole plate, 
and to be the only rail-joint where punching is done away 
with, and thus offer considerable advantage which will amply 
cover the cost of the few extra pounds weight of iron over 
the simple rail-joint, but the disadvantage is that the base- 
plate being difficult to roll will probably cost, say, half as 
much again as fish-plates. 

Figs. 7, 8, 9,10 show corner notches and rail-joint rest 
ing on the sleeper, the one with the notches so near the 
end that they cannot cause any breakage; and the other 
with corner notching, as has already been adopted on many 
American as well as Continental roads. The former has the 
advantage of not splitting the sleeper. This section does not | 
require any base-plate, and through its broad flange allows | 
for longer use of the sleepers, and sufficient stability. With 
strong fish-plates of an angle of only 22 deg., the rail-joint 
will have, say, two-thirds of the stiffness of the rail. 











In many instances the weak suspended fish-joint must | 
necessarily tell in the long run, by shorter endurance of the 
iron rails, which will be found all bent down about the end, | 
and causing lamination of even the best weld. As several 
direct experiments show that by strong fish-plates, although 
plain, but of small fishing angle, nearly equal stiffness can be 
obtained as on the whole rail, it is practically immaterial | 
whether there be a sleeper under the joint or next to it, but 
as it will always be the weak point in the road, the placing | 
the sleeper under the joint is additional security, provided | 
there is no base-plate to be hammered on. Base-piates should | 
only be used where the height of the section is considerably 
greater than its base, curves sharp, and speed great. The 
use of fish-plates of steel is also to be recommended as gain- 
ing in stiffness, without risk of breakage through their punch 
holes, because they are always punched hot. It is to be 
regretted that these direct experiments do not fulfil the 














TABLE No. L.—Bgssemer Sreev Rats. 


Tests made with 57 Ib. Flange Rails of soft Bessemer Steel to 
ascertain the Loss of Strength against Impact through 
Notching the Flanges. 





Rails without Notch. Same Bas Posted in the 
Noteh. 
Rail Weight | Height Deflec-] Weight Height Resul 
No. of Ball. | of Fall. | tion. J of Ball. of Fall. eae. 
— —_——- | —— SY 
ewt. ft. in. ewt. ft. in. 
1 10 20 5 10 5 0 broke 
3 ea _ 4} ~ 4 0 stood 
8 on ~ ij a 4 6 stood 
‘ ” ” zi ” 5 0 broke 
5 ~ 4} - 4 6 broke 
€ R ” 43 4 0 stood 
7 a 4} , t O | stood 
s . 4h m 1 6 stood 
0 6 » 0 broke 
10 ps 44 4 6 broke 
1] ; 4} 1 i O stood 
12 . 43 4 0 stood 
lv ewt. x4 ft ). 
Average Result Loss by notching steel rails 
Rail without notch 10 cwtJ8O0 per cent. of original 
x oY Tt. 200) strength. 





TABLE No. I.—Bessemen Streep Ratzs. 














Tests made w Flange Rails of hard Bessemer Steel to 
ascerta t es of Strength against Impact through 
Notching anges 

Rails , 
ame Ra Te 
m without . in th ‘ 
t Notch. | & pall ' 

if ia Ai S|@ Remarks 
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3 Ye |e gi “< : rj 
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ft in ewt. ft. init in cwt. it in; in. | 

4 1 7) broke 1, Square notch, | 
ss 201096 3 » t 7» machine-made | 
5 aa , inch long x} inch | 
» 2 8 3 deep sharp corners | 
| 
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Average Result are machine-made notch 4 ewt. x 
} Loss in strength 97 per cent 
Rail without§ 2. Similar notch with corners rounded 
notch 20 ewt. x} J, in. radius 4 cwt.x2 ft. 7 in-=10. Loss 
10 ft. = 200. ho strength 95 per cent. 
8. Haif-round notch 8 ewt.x13 ft, 104. 


Loss in strength 50 per cent. 








Tue Darren Suip Canat aGaty.—The secretary of the 
United States navy has designated the United States steamer 
Gettysburg to take to Darien a party who are to inspect the 
canal routes across the Isthmus. The Gettysburg was to be 


same conditions as the rails are subject to when laid on the | 4t Pensacola on the 25th ult. for that purpose. Two engineer 


road, and consequently it would be a little bold to prophesy 


that steel rails must actually break when notched in the old ‘ 
to be invited to join. 


way. Still, general experience, both with makers and en- 
gineers, shows a tendency of steel rails to fracture in the 
notch when exposed to the least extra strain. The conclu- 
sions from the experiments shown by the Tables, as well as 
by the drawings, are : 

1. The necessity of carefully testing the rails by concussion 
before they are laid. 

2. That in punching rails the holes shall be placed, say, at 
least 2 in. or Jin. from the end, or done away with entirely, 
as in Figs. 1, 2, 3. 

8. That notching of steel rails shall be either entirely 
abandoned as destructive to their resistance against impact, 
or be placed at the corners only, or as near the end as 
possible, and never in the middie of the rail, and that either 
of the plans shown in the three drawings might safely be 
adopted with equal efficiency to prevent creeping of the rails. 
The ordinarily employed meth f for fixing iron rails to the 


road bed must necessarily be changed when steel is sub- 
stituted, if accidents and breakages are to be entirely 
avoided. 





officers of the United States army will accompany the expe- 
dition, which two eminent American civil engineers are also 


Tae WaTER oF THE MisstssitrP1.—Commissionersappointed 


| to improve the water of the Mississippi for the sake of con- 


sumers in that city, have issued their report for 1873. It 
appears that during 1873 low surface engines pumped from the 


called, 6,081,800,000 gallons of water. In the same period 
high pressure engines pumped from these basins into the 
reservoir at Compton Hill, and into the city, 5,981,740,000 
gallons. The difference, 100,060,000 gallons, was used in 
cleaning the basins. They were cleaned out once a week, 
and the sediment removed during the year equalled 116,000 
cubic yards, or 156,000 tons. The cost of removing this 
sediment was 24 cents per cubic yard, or altogether 2610 dols. 
The cost of clearing the basins amounted to 58 cent. for 
every 1,000,000 gallons, equal to 25,000 barrels of water, 
pumped into the city. If the sediment had all been de- 
posited in one basin 600 ft. by 270 ft. surface, it would have 
filled it to the depth of 10 ft. 3 in. The water of the Missis- 
sippi in its normal condition is thus not particularly pure. 





river into settling reservoirs or basins, as they are technically | - been 
| A contract for driving a tunnel or shaft of 600 ft. has be 


- | 
7 stood ) 2. Similar notch | 
, ’ t above, but | 


ee 1” with’inner corners | 
3 8 broke rounded 





TABLE No. Ill.—Exrra Troy Rana 
Tests made with 70 1b. Flange Rails to ascertain the Loss of 
Birength againat Impact through Notching the Fan 











Same Rails 
Bails without tested in the | 
: Notch. P Noteh. 
z te es eS 
2 é 
Sis ig x | i Remaris. 
a £ $ mais \s 
7 a ™ ~ = = 
Ss ; : c _ : 
- = & - slit = 
Siei- S ST ow tet a 
a = S . = B 
¢$ eds igisisi & 
S's Sis si & 
eS > x 8 = > x a 
ft in wt ft. in. [ft in cwt.|ft./ft. in. 
0 43 1. Notched 
10 | 7 with 2 notehes 
3 6 Lin. by in. 
» |10\ 2 4 not opposite 
er’ck'd each other. 
10 7 +} 2. Notched 
Ist blow ~ P with two same 
st bi } 
3 6 10) 7, 044 sized notches 
’ 9 o 6 broke . 
» 10 Qin, 10 pposite each 
2nd blow » other. 


3. Notched 
10 (7,0 4 f 


with one same 


3 6 broke sized potch 
» (10 only 
: -_ & =. 
Rails with be “ a 7 
Average Result. noteh. 13.—10 i? 


Rail without notch, 


l0cwt 10 ft. = 100 Loss by notching extra iron rails 
c . ‘ . = « 


30 per cent. of original strength. 





TABLE No. IV.—ORpINARY 180N RAILS 
Tests made with 60 Ib. Flange Rails to aso 
t inst Impact throagh Notching the Flanges 








Strength a 

















: , Same Rails Tested in th 
1 Rails without Notch 4 ame Re eg ae 
Fy Zh a 
v7) | a Gee ae * aemeate 
S > ite it sg 
g gis le | 3 
5 Remarks 32 e= So & Remarks 
a 2S % S 
a eS a 
ft. in wt. ft.in in t ft.in cwt, ft.in) in blow 
36 6|\/66 4 Ist 6) 6150 Ist 
8 1 2nd 5 0 broke 20 
i broke rd 
6 ¢ 44 Ist 5 9 broke . 
& © broke 2nd 
&é 5 lst 4 . | l 
8 ; 2nd 5 © brok d 
8 k rd 
, Ist 46 brok 
kt 2nd 
‘ Is ‘ 4 : 
8 2nd , | broke 2 
- i . 
ke A 
7 ’ Ils 40| + 
s 1 2nil P 5 0 broke 2 
8 broke i 
7 3 46 3 lat 
i » { broke) 304 
7 ke a 
; = a = J -_ 
Aver le 6 cwt. x4 ft.=? = 
Average Result Loss by notching ordinsry ims 
1 " of origiz 
6 ewt. x8 ft.=48 rails 50 per cent of origm 
strength. 





Tue AvsTRALIAN Marts.—A postal contract recently com 
cluded between the United States Post Office Department 
and the Postmaster-General of New South Wales is now ® 
full operation. As soon as the overland closed mau # 
Australia arrives at New York it is despatched by railway © 
San Francisco. By the Pacific Railroad route @ saving 
eight to ten days is effected in the conveyance s -_ 
spondence from Great Britain to the antipodes is effected. 


Britisn Corvaptax Coat.—An effort is being male 4 
develop the Harewood coal mines in the neighbourhood 6 
Nanaimo, British Columbia. Mr. Bulkley, C.E. Ss 
cluded the purchase of the Harewood property, and eo 
once proceed to turn the mines to account, as far as pose’ 


let to Mr. Walter Aikenhead and others, and the work #1! 
commenced forthwith. The movement can scarcely fail © 


| give an impetus to the prosperity of Nanaimo. 


Oceax Steaminc.—Mr. Conkling has introduced er a 


the United States Congress to provide for an Inte 
Commission of the Saline queen to lay down ccess 
courses for steam vessels, and otherwise to pr dent 
creased safety of sea travel. The Bill directs the se * 
of the United States to appoint a commissiouer on the P* 


of the Republic to meet such other commissioners on ho 
appointed by foreign maritime powers, whose co-opé 
he shall invite for purpose. 
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THE PEEL PARK EXHIBITION. 
No. VII. 


We left off our last article with the mention of 
Crosland’s patent boiler, specially constructed for the 
supply of high pressure steam, and a model of which, 
together with drawings and photographs, is ex- 
hibited at Peel Park. 

Though the special aim and intention of Mr. Cros- 
land’s design seems to have been to provide high- 
pressure boilers, yet we learn that it by no means 
follows that his boilers must be worked at high 
pressures only, for they are equally fitted for 
ordinary pressures of 70 lb. or 80 1b., or less if 
needed, and of course at such pressures the margin 
of safety is very great. The form of these boilers 
js such that they can be easily constructed of con- 


siderably different powers, while of the same 
general construction, the variation being only in 
the length of the whole structure. To take as an 
example one of the larger sizes, such asis illustrated 
on pages 218 and 219, we may say that it consists 
of one plain cylindrical boiler 4 ft. diameter, 28 ft. 


long, which forms the upper part, and one smaller 
cylindrical chamber 3 ft, diameter, 20 ft. long, which 


forms the lower portion, the two being connected 
together at a distance of 4 ft. 6in. from one another 
by 27 conical pipes 6 in, diameter at the bottom and 
Ssin. at the top, placed in three rows, one row in 
the longitudinal centre line of the boiler, and the 
others forming lines parallel to this and placed one 


n either side of it. ‘The fire end of the boiler has 
no cone pipes for a length of about 8 ft., and the 
lower chamber does not reach so far forward by the 
same length, it being 8 ft. shorter than the upper 
portion, so that this space leaves room for the fur- 
nace arrangements. 

It will be seen that the fire is placed below the 
upper part of the structure, and chet thus this is a 
boiler of the externally fired class. Indeed, it is 
essentially so, for there is not an internal fire tube 
in any portion of it. It is wholly composed of 
chambers containing water, and with the heat ap- 
plied to the outside of them. 

But yet it appears that this boiler must not be 
classed with externally fired boilers except with a 
considerable amount of explanation attached to it, 
because the whole action involved in its use asa 


steam-raising apparatus differs essentially from most 
of such boifers. Perhaps of all we have noticed it 
is most nearly approached in the principle of its 
action by Shepherd's sectional boiler, noticed in our 
last article, but the proportions of water spaces and 
steam space are so different that very little, if any, 
comparsion can be fairly made between them. 
In Crosland’s boiler we have a structure closely 
representing that form of boiler indicated by us on 
a former occasion, in which no circulation of water, 
strictly so called, takes place at all. 

We have drawn attention to the fact that in pipe 
boilers of the almost horizontal class, a rapid and 


sure circulation of water is absolutely necessary to 
peoent the pipes from becoming dry and over- 
heated; in the double-flue boilers circulation of 
water, or its continual movement in certain direc- 
tons, is also essential in order that the temperature 
of the water in all parts may be as nearly uniform 
a8 possible ; but in this boiler no such movement 
seems to be required. The feed water enters the 
lower chamber, which is actually an intermediate 
boiler placed between the feed-water heater or eco- 
nomiser (which may be used in connexion with 
this boiler as with all others) and the boiler proper 
situated above. The lower chamber is so placed 
that the last of the heat from the fire 6 along 
its entire surface, leaving it by the under side. The 
cone pipes receive the first of the heat at their upper 
parts which are the larger in diameter, and pass it 
away next amongst them at their lower ends, which 
are attached to the bottom chamber, while the ac- 
tion of the fire itself begins at the under side of the 
upper boiler, whence the products of combustion 
pass as above described. It will thus be seen that 
the water first enters the structure at the bottom, 
and that it will only move in one direction, that is, 
upwards. In its upward movement it will be at every 
Stage arriving at portions of the heat where 
the temperature is higher, and having once risen will 
have no reason to return, but will continue slowly to 
Sscend till at the top it passes off into steam. It may 
be urged that there is an evil in this construction of 
cller because of the great heat impinging upon the 
under surface of the upper part overhanging the fire, 


but the condition of the contained water isso utterly | p 


different from the case of simple externally fired 





boilers, that probably the objection will in time die 
away as added years of actual test confirm the views 
expressed by the patentee that no evil results will 
arise. There are two other arguments used in sup- 
port of his theory: first, that the lower chamber 
affords ample room for the settlement of muddy 
deposit, which can find its way easily down the 
vertical pipes, because the water being in such a 
quiet condition, and not circulating rapidly about 
but only slowly rising, has no tendency to carry 
suspended matter up with it; and the second is 


that his arrangement of furnace is such that the | pair. 


heat of the fire is not so intense over the firebars 
as might be supposed. This latter is the result of 
the system of combustion employed. The air for 
the supply of the fire is not taken in wholly below 
the bars, but the ash-pit doors are kept almost shut, 
and the air supply is given from each side of the 
fire above the firebars, not in a cold stream but as 
a hot blast. A double passage or air flue is formed 
in the brickwork on each side of the furnace, by 
which the air drawn in at the front 8 the 
whole length of the side walls and back again to 
the fire, where it is delivered upon the fuel ata high 
temperature, having in its journey amongst the hot 
bricks become considerably increased in volume 
due to its absorption of heat, so that it becomes an 
actual blast upon the coals. The flame then passes 
rapidly forwards, and rises less at this part of the 
fire than it would were the whole or the greater 
part of the air entering through the firebars. It is 
possible, therefore, to work these furnaces with very 
closely set bars, and the result altogether is a very 
perfect combustion of the coal and a total absence of 
all smoke. ‘There is a cross sectional or horizontal 
one at the bottom of the cone pipes equal to about 
7 square feet. ‘ 
Mr. Crosland states that one of these boilers 
develops in fair use at 150 lb. pressure, 250 in- 
dicated horse power, consuming under 2 1b. of coal 
per indicated horse power per hour, and evaporating 
9 lb. of water per pound of coal, so that from this 
we find the rate at which the water must pass up 
through the cones at their smallest diameter to be 
about 2in. per minute. Thus taking the water used 
or hour at 250*2x9=4500 lb., or about 73 cubic 
feat, which, divided by the 7 ft. area given above, 
gives a little over 10 ft. of vertical column for one 
hour, or about 2in. per minute, And as the tops of 
the cones are 84 in. in diameter as against 6 in. at 
the bottom, this speed will be decreased as the 
water rises, almost in proportion to the areas (allow- 
ance for a slight increase in volume being caused), 80 
that the passage of water upwards into the upper 
boiler is only at the rate of about one-half that of 
the bottom of the pipes, or about 1] in. per minute. 
In the construction of these boilers great care is 
taken that there is ample strength in the first place. 
There is one large stay bolt which ties the two ends 
of the upper or 4-ft. boiler together. This bolt is 
3in. in diameter and has large washers under the 
nuts at each end, so that the resisting power of the 
stay is well spread over the end areas. The whole 
pressure against the end plate of this top boiler at 
1501b. per square inch is about 120 tons, and the 
breaking strain of this bolt is about 150 tons, so that 
the shell has comparatively an easy duty to per- 
form in holding the ends, and the strength given 
seems to be ample. The movement of the various 
parts of the boiler due to different expansions 
arising from various temperatures, so far as they 
exist, is amply compensated for by the length given 
to the cone tubes, which will doubtless yield easily 
to the very slight elongation that may take place 
in the upper, as compared with that of the 
lower aaber, The boiler is furnished with a long 
horizontal perforated steam or anti-p pipe 
passed in at the upper part of the front end, and 
there is no dome. e area of water surface in 
the boiler from which the steam rises is about 110 


840 indicated horse power. The weight of the 
two boilers together is only 14 tons. It is not 
unusual for at least 50 tons weight of i 
boilers to be used to produce the same power, and 
there are numerous factories in which from 6 to 8 
boilers are used to furnish 840 horse power, which 
would be from 80 to 100 tons of boiler material as 
compared with the 14 tons named above. One 
point specially ought to be noticed in these boilers, 
which is, that — part of them can be easily got 
at for purposes of examination, cleaning, and re- 
here is room enough between the cone 
tubes for free access, and the upper and lower 
cylinders are large enough to be easily entered, 
No boiler can be considered a satisfactory struc- 
ture in which this is not the case. It is a mani- 
fest blunder for any structure used as a boiler 
to be of such a form that in order to know 
what is going on in it from time to time, it 
must be taken to pieces in order that it may be 
seen. Two manhole covers removed from this 
boiler give complete and entire access to the in- 
terior, while all the flue portions can be gone 
through at any time when the brickwork has been 
cooled down. The —— claimed by Mr. 
Crosland for his boilers are that they are all made 
of one standard — fit for 160 lb. pressure, 
and oa be used at that, or at any pressure 
below t, with perfect safety; that they provide 
for facility of access to every inch of surface and 
of flue; and that they produce pure steam, evapo- 
rate a full proportion of water, make steam 
rapidly and in little time, do not prime, act as a 
‘ gtill” to clarify the water, and cast deposits below 
the reach of the high temperature gases, and exclude 
cold air from entering the ashpit, the combustion 
being supported by the hot air blast. Also that 
the — of the boiler is more than double 
that of ordinary boilers, and smoke being prevented, 
the deposit of soot on the tubes of economisers is 
avoided to a very large extent. 

We have devoted a good deal of attention to this 
boiler, because we find it has received much notice 
at this exhibition, and though not prepared to pledge 
ourselves to its being the Soiler of the future, we 
do consider that if externally fired boilers can be 
made to stand the test of time, this boiler is the 
one that will do it better than any other we have 
examined. 

We have taken the trouble to examine several 
Crosland boilers at work, and have received good 
accounts of them, but have not had any oppor- 
tunity yet of examining the condition of any of 
them thoroughly, internally and externally, when 
at a state of rest after long working. We 
know that there are a very great number of the 
ordinary French boilers in use, externally fired, 
and imperfectly arranged for water movement as 
they are considered to be, which have for 20 or 
80 years stood to their work, burning large quanti- 
ties of coal while worked at moderate pressures, so 
that if there be anything in the water movement 
theory, as herein alluded to, the strong feeling 
against all externally fired boilers may reasonably 
bear modification. This form of boiler slightly 
altered by making the bottom chamber as long as 
the top one, and carrying the range of cone pipes 
the entire length, thus dispensing with the firebar 
arran ent al er, would make a boiler well 
sui for the combustion of blast furnace gases, 
and we feel a confident that there is large open- 
ing for them in that direction, 

e understand that the committee of manage- 
ment of the Peel Park Exhibition considered that to 


use any one of the various ings boilers as the means 
of genera’ steam for use of exhibitors would 
have given to jealousy, therefore finding they 
were 80 for room as to be unable to show 


fairly a large Lancashire boiler, which Messrs. Clayton 
and Sons, of Preston, were to have exhibited, they 
invited that firm to send instead a small er, 


uare feet, so that even though the steam 
is. but moderate, priming is not likely to take Sone which they happened to have ready at the time, for 
under the conditions of quiet water to wi we | this .. This boiler is placed outside the 


have already made reference. A mud catcher, slung 
from the longitudinal stay, is provided over the 
fire, as shown. 

Many of these boilers are now at work, and some 
have been worked hard for several years, and though 
it is not desirable, we think, to work any boilers to 
their utmost capacity, it is of interest to know that 
in one case two boilers of the dimensions here given 
have for a period of twelve months driven en- 
gines indicating 740 horse power, as well as sup- 
lied steam to a large mill for warming purposes, 
the whole being calculated as being equal to 


b and though easily accessible to those who 
seek it, is not a inent object, as the doors 
leading to it are often closed, and it is then hidden 
from view. Being at work, the only rem visible 
—— oo eh Dea eee ne 

e whole appearance exposed, however, 
shows a boiler very carefully completed in every little 
detail. One of the chief things, we thas 
of late years received the attention of these makers, as 
well as of several others in the country, has been the 
excellence of the finish, and the ts of 





small details as well as due attention to the great 
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VARIABLE EXPANSION GEAR AT THE PEEL PARK EXHIBITION, 


DESIGNED BY MR. A. T. ALLCOCK, GAINSBOROUGH. 



































rinciples which are involved in boiler construction 
‘hus we find the two glass gauges placed near 
together, so that any accidental inaction of one may 
be easily detected by an instantaneous comparison 
with the other which at one glance may be made. 
Fixed brass pointers, too, placed at the best work- 
ing water mod | are useful maar Then the small 
pipes leading the water from these glass gauges are 
not turned down upon the ashes, or into the fur- 
naces as is too commonly the case, but are properly 


led into the pipe leading down from the scum tap | 
to the blow-off or drain pipe below the boiler, 80 | 
that no damp or moisture is from this source per- | 
mitted to work its evil influence upon the front | 
plate below the furnace. ‘The feed valve placed at | 
a convenient height on the front plate on one side, | 
and the scum tap on the other, enable the person | 


in charge to give attention to both without leaving 


his position in front of the boiler, and the same may | 
be said in regard to the dampers, which are both so | 
arranged that they are regulated from the front | 


also. Indexes point to show how far the dampers 
are open, or whether full open or shut, 


The firedoor frame hides no rivets in the front. | 


The firedoor has an adjustable air grid. The fire- | 
bars are thin, deep, and closely set. The pitch of | 
the rivets is very regular, which is more than can be | 
said for some other boiler work exhibited, and the | 
front plate of the boiler, which is turned true on its | 
outer edge and bored for the flue, is in one piece. | 
This boiler was not in any way specially prepared for 
this exhibition, but shows simply the work which | 
the makers pat upon all their oilers The top | 
mountings comprise a steam stop valve with anti- 
priming pipe inside the boiler; a ** Cowburn” 
dead weight safety valve ; and a “* Hopkinson” high 
and low water and high steam safety valve, the 
whole arranged, we understand, with the greatest | 

















THE CROSLAND 




















care so that all parts are clear of internal stays and 
from fouling rivets, &c. The dimensions of the 
boiler, which is a plain Cornish, or single-flue con- 
struction, are, length 2] ft. and diameter 5 ft. 6 in., 
with a flue 2ft.9in. diameter throughout, Shell 
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plates of best South Staffordshire iron, and furna 7 
plates of Low Moor iron. The blow-off cock bes _ 
brass, and is placed below the footplate, throug? 
which, by an opening covered by a_ loose sed 
access may be had at any moment. ‘The simmplicit} 
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ironclads | the arc desc ssibe “dl by a a ste amship which = pursu ed 
uctors are, | a straight course, and whose helm is sudde ‘nly put 
strides in this| hard over, is, at any rate at first, not exactly 
circular.” M. Lewal maintains that when a yo, 
| turns throu; gh 360 deg. the latter half of her cours, 
ireular iron- | is a semicircle, and that the spirality of the first half 
nded for|turn is due to the gradual increase of the 
ffka Nov-/angle. He supposes that if the helm could be 
‘ ldenly the whole course would be a 
writer in Naval Science very pr 





ed 


ption, although his remark that 
iral until the speed over the 
laced,” does not rightly 
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ion of a vessel turning under t} 
er rudder is one of the most interesting, 
ne of the most difficult, problems con 
naval architecture, and one which has 
been satisfactorily solved. ‘There can | 
bt that a steamer with a certain fixed ang! 
and a fixed propelling power on tl 
eventually reach a circular path—of 
no wind or current acting 
1 it is equally certain, upon consider 
line of her keel cannot be a tan 
‘umference of this circle. She mu 
her own path, he 
towards the concave sit 29 
stern outwards away fr 
| to which she must lie across her dire 
will depend u he speed, becaust 
the thrust n the screw shaft in the 
f motion and pe ‘rpendicular to it, there will 
inward force equal and opposite to the centri 
force acting outwards from the centre u 
ship. ‘This important, as it will show 
| ference between the action upon a 
moves out of a straight line by the acti 
rudder, and that which ultimately acts upo 
her circular path. In the latter case sl 
uniform angular motion round her own 
| gravity due to the turning power and the 
reto being equal and oppos : 
are due to the area and obliquity of the 
position of the centre of vipriy of the shij 
centre and amount of the lateral re 
| vessel on the side of her towards the or 
In moving to port from a 
r, the rudder has at first of 
i by the increased resi 
and starboard quarter, and also 
ment of inertia of the ship about a vertical 
rough her centre of gravity. 
We have, therefore, two caus 
towards spirality. At the tim 
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increased to a uniform 
he vessel is gradually f 
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nplished simultaneously, 
he vessel 
yvi0US ly to 
results, and to in 
ed the it another clement, besick 
to put the helm over, enters into 
ing the spiral portion of the cur 
pears during the circular arc, viz., 
moment of inertia of the vessel 
1 has her weights concentrated ar 
ess spirality than if her weig 
fecal, and aft, although the 
imate circular path would remain tl 
ther point of some importance, althou 
ious as the foregoing, is that by moving 
l's centre of gravity forward she would 1 
readily from her straight course under 
. : h n th tion of the rudder and diminish the spi 
is whether, su; F tes I inajalthough her ultimate circular course u 
it line and the order ng given to put the | thereby increased in diameter; and conversely 
hard over, sh li describe a curve which is}centre of gravity may be brought further 
ally an are of t in which she would | spirality be increased, and the ultimate 
complete turn radius be diminished. 
: f tl iiral Boutakov is 7 his is difficult to prove without the aid of mat! 
juai to the length. | based uy I Ip} on that the curves are circular | matical formulw, but we will endeavour to 
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jut by moving the centre of gravity forward, the 
turning power of the rudder is increased because 
it has a greater leverage. ‘The vessel consequently 
must answer her helm more readily at first, 

On the other hand, if we consider a vessel per- 
forming a circular orbit at a uniform speed, this 
couple no longer exists, but is replaced by a series 
of water pressures on the off or outer side, increas- 
ing in intensity towards the stern, and having a 
resultant abaft the centre of gravity. Now if we 
suppose the vessel’s centre of gravity to move aft 
towards the centre of lateral resistance, the moment 
on the rudder is proportionately relieved, and the 
rudder can, with the same power as before applied, 
«turned to a greater angle and reduce the radius 
gra sufficiently far aft the vessel once placed 
a a circular orbit would remain in it, or even reduce 
the radius and follow a spiral curve inwards, with- 
it the aid of the rudder. 


yity 
ciret 


These are matters of great importance and | 


scientific interest, and experiments upon them are 
much needed ; as although to put them into abstract 
mathematical form is easy enough, it is impossible 
to arrive at quantitative results without the aid of 
experiments to supply the necessary coefficients of 
resistance, &c. 

We have dwelt at such great length upon the 

st two papers in Naval Science, that we must 
pass hastily over those remaining. We may state, 
however, that they are not of less importance 

un those which precede them, and some of 

m contain original investigations on the 

ry of the behaviour of ships which impart a 
peculiar value to the number under notice. It may be 
remarked that whereas the tendency of most pe- 
riodicals is to become more popular, in order to 
appeal to a greater number of readers, the aim 
claimed for Naval Science at its commencement by 
its able editor has been so far realised, and instead 
of deteriorating in scientific value it has been be- 
coming rather more scientific. 

On the behaviour of ships at sea we have two 
papers, one by M. Emile Bertin, of Cherbourg, on 
“ Waves and Rolling,” and one by Mr. Froude on 
“The Influence of Resistance upon the Rolling of 
Ships.” It is no dishonour to M. Bertin to say that 
most of the conclusions at which he arrives have 
been anticipated by Mr. Froude, the late Professor 
Ravkine, and other writers in this country, but the 
mode of reasoning has been somewhat different. 
In point of clearness and conciseness we think a 
comparison would be favourable to our own country- 
men. It is, however, gratifying to see the great 
discoveries made by Mr. Froude on the subject of 
the rolling of ships among waves, exciting attention 
snd research in France, where the former researches 
of the Bernoullis, Euler, Bouguer, and others have 
raised the study of the subject to a point of honour 
it has never yet reached among the savans of this 
country. 

M. Bertin is a successful rival—if we may use the 
term—of MM. Duhil de Benazé and Risbec, whose 
researches are not unfamilar to English naval 
rchitects. A point in M. Bertin’s paper to which 
we may draw attention is his investigation of the 
series of independent oscillations set up in a ship at 
sea, by the pressure of the wind on thesails. ‘These 
arise, even when the wind is blowing at a constant 
speed and pressure, from the fact that whereas the 
wind moment depends upon the inclination of 
t sts to the vertical, the opposing moment 
of stability depends upon the ship's inclination to 
the wave surface. So that if we imagine a vessel 

aiside on to a uniform sea, and without any 
rolling motion due to other causes, a series of oscil- 

ns would be set up by the action of the wind 
on the sails. He shows that this goes to modify 
the oscillations proper to the ship without sails, and 
ay under certain circumstances either increase or 
diminish the vessel's rolling. Experience we believe 
goes to show thatthe action of the wind on the 
exercises as a rule a steadying effect upon the 
Vessel, 
Mr. Froude’s able paper is a contmuation of one 
contributed to the number of Naral Science for Octo- 
ber 1872, and to be thoroughly appreciated must be 
studied in connexion with that paper. He there 


d sed the elements of resistance which arise 
when aship is rolling in still water, and traced the 
discovery he had made of a source of resistance 
which had hitherto escaped the notice of investi- 


kators, viz., the work done in creating the waves 
Which are seen to flow off on either side of a ship 
or boat_rolling in still water. This Mr, Froude 


f the circle. In fact, by bringing the centre of | 


termed, the ‘‘ wave making-function ;” and in the 
paper before us he analyses the effect of it on 
a vessel rolling among waves. Like all that pro- 
ceeds from the pen of Mr. Froude on this subject, 
it forms one more step towards the end to which he 
is steadily and surely approaching, viz., the complete 
solution of the great problem of the rolling of ships 
among waves. 

The articles on “‘ Curves of Position for Deter- 
mining the Place of a Ship at Sea,” on ‘*The De- 
| Viation of the Compass,” and on “ Nautical Sur- 
| veying,” possess considerable interest for naval 
officers of both the royal and mercantile marines ; 
and one on the ‘ Mechanical Forces in Heavy 
Ordnance,” is a valuable contribution to the subject 
of gunnery, while a short description of some 
|** Light Draught Vessels for the Euphrates” will 
prove interesting to naval architects and mechanical 
engineers. 

On the whole, the number of Naval Science under 
notice is one of the most successful which has as yet 
| appeared ; and its freedom from flippant criticisms, 
' 





| which have on more than one occasion led it into} 


| difficulty, while it adds to its dignity and reputation, 
| by no means detracts from the interest with which 
it will be read and studied. 


METALS AT THE VIENNA 
EXHIBITION.—No. VIII. 
COBALT. 

We have next to say a few words on the repre- 
sentation of cobalt, to which metal we have fre- 
quently alluded in our previous notes. Nickel and 
cobalt are in fact always so closely associated, that 
it will hardly be possible to find an ore of the one, 
which does not contain at least traces of the other, 
The cobalt works, which produce oxide of cobalt 
aud blue silicate of cobalt or “ smalte,” have had 
much to suffer from the manufacture of ultramarine 
blue, or artificial lapis lazuli; of late, however, they 
seem to have recovered, and theiroxides find a profit- 
able market as a fine blue colour for china and 
Wedge wood wares, 

In the German section at Vienna we found 
samples of oxide of cobalt shown by Fleitmann and 
Witte, of Iserlohn, the Victoria Nickel Works of 
Naumburg, in Silesia, and the Saxon Cobalt Com- 
pany, of Schneeberg, which we have previously 
mentioned, and whose annual production of smalte 
and oxide is about 800,000 lb., worth about 150,0002. 
Austria annually produces preparations of cobalt 
containing about 2500 lb. of metal at her nickel 
works in Salzburg and Styria, and Hungary, pre- 
parations containing about 50,0001b. of cobalt, at 
Dobschau, while the Kolba Metallic Mine Com- 
pany, of Libthen, is also a producer of about 
36,000 lb. per annum of that metal. Cobalt ore 
was also exhibited from Dobsina, by Martin Sonntag. 

The Swedish cobalt mines of Vena, in Nerike, 
and of Tunaberg, seem to be ata standstill, while 
the cobalt works of Skutterud and Modum, in 
Norway, which are the property of the Saxon Cobalt 
Company, have been started again with success. 
The ore is there cobalt-glance and arsenical cobalt 
pyrites, and is found more or less intimately mixed 
in a metalliferous band or zone of mica-schist, vary- 
ing from a few to over 100 fathoms in thickness, 
and dipping almost vertical. ‘The ore is stamped 
and washed, carefully calcined in order to drive out 
its sulphur and arsenic, and then either smelted for 
blue smalte glass, or refined for black oxide. We 
have finally to notice again Josef Wharton, of 
Philadelphia, for his excellent exhibits of oxide, 
sulphate, and metallic cobalt, the latter being 
smelted in a furnace «of particular construction, 
probably on the Deville system. 


MERcuRY. 

The exhibits of mercury were not numerous. In 
the department of Spain we met with a good 
mineral collection from the mines of Almaden, and 
of their metallurgical products by Francisco de Avila, 
of Madrid. The district of Almaden, near Ciudad 
Real, consists of the Silurian formation, containing 
hard sandstones with bituminous clay slates and beds 
of limestone and greywacke, with numerous fossils 
in its upper section. ‘The bituminous slates or shales 
are traversed by three lodes, the known length of 
which is over 100 fathoms. ‘Their width is on an 
average 21 ft., but in some instances increases to 
40ft. The two lodes, San Francisco and San 
Nicholas, approach to within 3ft. or 4ft. of each other 
for some distance, and are then worked together. 
The rock is rather weak, and the mines must be 





secured toa great extent by arches of stone or bricks, 
of which one, at a depth of 800 ft., has a span of 
67.5 ft. The annual produce of these mines is 
equal to 32,000 bottles, or about 2,432,000 Ib. of 
mercury. ‘The raw ore is mixed with carbonate of 
lime, quartz, and clay slate, and is hand-picked into 
four classes, containing about 50, 30, 15, and 8 per 
cent. of metallic mercury. It is introduced in 
vertical kilns, closed on the top, and heated from 
underneath for 20 hours with brushwood, when the 
metallic mercury passes off through openings in 
the sides into condensing pipes, made of clay, and at 
last into condensing chambers. Each charge is 
finished after three days, when the mercury is col- 
lected, and drawn off from the condensing pipes. 
This operation was illustrated at Vienna by models 
of the furnaces and samples of ore, mercury, and 
slags. 

From Italy we found samples of mercury ore or 
cinnabar, shown by Dominicus Paradisi, from the 
mines of Siele, near Siena, and from those of Vallalta, 
near Agordo, in Lombardy. ‘The latter ore is an inti- 
mate mixture of clay slate, porphyry, and bitumi- 
nous clay containing from 1 to 60 per cent. of mer- 
cury, imbedded in an irregular form in graphitic 
clay-slate of the lower carboniferous period. The 
ore is heated in kilns with a wood fire, and the 
vapours of mercury are condensed and collected in 
wooden launders. The annual produce is about 
$5,000 lb.; 136 men being employed. 

France also exhibited samples of cinnabar from 
Mimoun and Raaz-el-Maa, in the province of Con- 
stantine, and Austria, from Knapouse and Idria, 
in Carniola, from which latter place, in 1872, 
766,600 lb, of mercury were produced. 

The mines of Idria were discovered in 1497, and 
still give employment to 553 miners, and over 200 
men at the dressing and smelting works. The 
principal ore deposit is again a black, bitumi- 
nous almost graphitic slate of the lower carboni- 
ferous formation, varying from 10 to 30 fathoms 
in thickness ; it rests upon limestone, and is covered 
by a limestone conglomerate, bituminous shale and 
sandstone, the latter of Triassic age. The ore bed is 
explored for 400 fathoms in length, and 146 
fathoms in depth, and in 1867 was estimated to 
hold nearly half a million hundredweight of 
mercury within 156,000 cubic fathoms of ore 
ground, the average being 2 per cent, ‘The mines 
are opened, by five shafts, with pumping and draw- 
ing machinery, driven by steam and water power. 
The ore is carefully hand-picked, and classified into 
rich ore, with 10 per cent., and into lumps and smalis, 
with 1.5 per cent. of quicksilver. The former is 
subjected to a distilling process from closed retorts, 
the latter to such an operation in kilns and in rever- 
beratory furnaces, with admission of air. ‘The metallic 
fumes are condensed in condensing pipes and cham- 
bers, and a great part of the metal is reconverted into 
cinnabar by amalgamating it with pure sulphur in 
rotating casks. ‘Lhe sulphide of mercury thus ob- 
tained is subjected to a process of sublimation, 
which yields crystalline cinnabar, with a beautiful 
vermilion colour, after being ground to a fine 
powder, The Idria Works exhibited a collection of 
minerals, fossils, ores, and metallurgical products, 
including an iron basin containing 15,0001b. of 
quicksilver, and the mines and smelting works were 
also suitably illustrated by geological maps and 
drawings, showing the improvements that had been 
introduced of late years, principally for a better 
condensation of the fumes, 

In the exhibition of Turkey we noticed a sample 
of cinnabar from the vilajet of Janina, and in the 
collection of Professor Kistel a specimen of meta- 
cinobarite, from Redington Mine, in California, while 
the other great quicksilver mines of California, viz., 
New Almaden, New Idria, Lake Mine, Guadalupe, and 
others, which produce about 3.5 millions of pounds 
annually, were entirely unrepresented, and the once- 
celebrated mine of Santa Barbara, at Huancavelica, 
in Peru, which formerly yielded the greater part 
of the mercury which was used in amalgamating 
silver ores in South America and Mexico, appears 
to have been quite abandoned since the discovery of 
the mines in Upper California. There is no doubt 
that this discovery was a cause of paramount im- 
portance for the rapidly increasing production of 
precious metals, and the consequent colonisation of 
the west coast of America. 

Americay Inon.— Missouri is rapidly developing her iron, 
and will supply largely the demand for high grade ores in 
the south and west of the United States. Virgina, Kentucky, 
Tennessee, and Alabama, have all large deposits of both coal 





and iron. 
































































































T Le 
4 


CONSTRUCTED BY 








AN D 


ENGINEERING. 


AP SHEAR 


NCIS BERRY 


SCR 


MESSRS. FRA 


ING 


AND SONS, ENGINEERS, SOWERBY BRIDGE. 


[Marcu 27,1 


874. 
MAC 


HIN E. 
































Fig. 1 


WE annex illustrations of a very massiv 
shearing for a large 
Germany by Messrs. Francis Berry and Sona, 
Bridge The machi: able of shearir 
plates 7 ft. 6 in. wide by 14 in. thick, the 
the 
suffi 
any 


plate and scray 
iron works in 
of Sowerby 


gat one stroke 


machine, constructed 
1@ IS CAT 
listance between 
clear, and the gullets being 
a plate 2ft. wide for 
is arranged to make 10 
with 


standards being 7 ft, 6 in 
iently deep to allow of cutting 
length. h 


The shear slide, whi 


strokes per minute, is balanced, and is fitted 
mowuon. 

At one end of the mach 
cutting the 
shear being driven direct fr 
30 


ia Very strong, a 


up waster e by the plate shear, this scray 


1 the second 
All 


is shrouded 


in ait, and 
the of the 


to the pitch line, 


lon sh 
making strokes 


per min 


ea in 
ma 
the two pairs of wheels being 
loin. broad, and 34 in. pitch 
wheel, which is 8 ft. 
shaft driven 
ser 20 in. 


respectively 44 in. pitch, and 
and 8 in. broad The fiy 
weighs 3 tons, and is fixed 


in diameter 4 


on a direct by vertical 


18 in. 
weight 


n ir 


a 
by 
Ihe 


As will be 


eviin in diameter strok 


evolutions per minute 


s about 47 tons 


ser 


ne the machi in addition to bei: a 


g of 
gned, and 


al for its 


stantial pattern is very neatly des 


ughlyv good to 


every respect a thorot 


Aw Exuisirion ar Paris.—An Internationa! Exhibition of 
Industry and Fine Arts will take place at Paris in 1875 at 
the Palace in the Champs-Elysées. The building in question 
is to be considerably enlarged for the occasion by means of 
annexes covering the whole of the Cours-la-Reine and the 
avenues adjoining. 


Tue Scez Canat.—The Court of Cassation has rejected an 


appeal of the Messageries Maritimes against a decision given | 


in favour of the Suez Canal Company in reference to transit 
dues imposed on shipping passing through the canal. The 


court has thus finally confirmed the rights claimed by the | 


Sues Canal shareholders in the matter. 


Tae Misstsstret.—The } 
some tume proposed as an effectual remedy for the troubles 
existing with respect to the mouths of the Mississippi. 
This w a projected ship canal from the river at Fort St. 
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rt St. Philip Canal has been for | 


Philip across a narrow strip of land which there intervenes | 


between the Mississippi and the Gulf. Major Howell, who 
has charge of the operations below New Orleans for the im- 
provement of the channe! of the great river, has made a re- 
port in favour of this canal; the report bas been submitted 
to a Board of seven United States army engineers and has 
been sent by them to the United States Secretary of War 
with their approval. 
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Gas ts Parts.—The revenue of the Parisian Company for 
Lighting and Heating by Gas increased in January to the ex- 
tent of 6065/., as compared with January, 1873. The aug- 

| mentation was at the respectable rate of 5.37 per cent, 


e 
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American Srert Raris.—Bessemer steel rails are now 
manufactured at eight establishments in the Tt nited naw 
The annual production, which is now 150,000 tons, is expect 


| to be shortly increased to 200,000 tons. 
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WHITWORTH SCHOLARSHIPS. 
To rue Eprror oy Evaiueerine. 
Sra,— Noticing for some time back a correspondence in your 
columns, and that it is chiefly carried on by victims to the 


change, I beg to make a few remarks if you will allow space. | 
In the firet place, I am not victim, as you see by enclosed | 


eard. In the main I agree with your correspondents as to the 
error of the great alteration in age; twenty-six is, I believe, 
too high, bat twenty-four is low enough. | think it is very 
unreasohable to leave out any 5 nd fide candidates in previous 
years who showed then that they were likely to pass before 
twenty-six years of age; but, doubtless, many of those who 
think themselves most wronged never would pass, and pro- 
bably have tried several times. 


As | understand it, the endowment was originally intended | an he. indlenatell 
: | change is indisputable 
to assist in raising the national engineering character, or, at | I 


least, maintaining the present pre-eminence. Bearing this fact | 


in view some sort of change was inevitable. Many former 
successful candidates have ignored the obligation, to a great 
extent, binding upon them to devote the tention to im 
provement in engineering matters. Soa 

guided by the easiest way of getting thr 

and others by the way in which most money coulk 

while some have tried a little of both. Nowar 

be a complete fool if he gets through this examinati 

credit, but to repeat the affair every year is rather too much 
of a good thing, vide Professor Huxley's speech (at Aberdeen, 
I believe). Independent of the fact that it does not follow 
that the best man is first, the greater n exists to some 
extent—it converts the candidates into instruments f 
obstruction instead of assistance ach other. I think tl 
the national value of the endowment will be lessened 


great prizes iTered in these contests, as the time and 


that ight to be epent in attaining solid experier 
sort will be spent in preparing to answer irrelevant 
Ifa man goes in four years in succession and spends al! 
time on the rack preparing for then ; 
he is much the worse for it physically, for, bear in mind, he 
is not twenty-ive when it is over. Uf course exce ptions wi 
occur, but men out of the workshops are not of a class 
generally to experience much fayourable wind } 
tion. They will have to pull through by sheer 
obstinate application. If a man having passed is in lodgings 
away from home, and keeps himself well versed in eng 
progress, as by visiting exhibitions, &c, at a distar 
got as much as he can manage to make ends meet on 
per year. Some increase is, therefore, advisable, but t put 
the way of prizes to examination is not the best way 
nk he ought to be allowed to earn a little, pr l he 
not neglect his obligations. If he is thought to be 
r fixed in one place than going from place to piace, th 
he is little better as to improvement than if he were a 
journeyman earning ordinary wages 
I think that it would be an improvement to give seven or 
eight each year, and let the value vary from 120/. to 150/ 
partly for the result of first examination, but chiefly ac vording 
to the clase of experience which each individual! is found to 
require If you think the above crude remarks w wthy a 
place you will oblige, 
Yours truly, 


To tHe Eprror or Exainreriyna. 

Sin,—The recent correspondence published throngh the 
medium of your valuable paper has induced me, as another 
would-be competitor, just above twenty-three years < f age, 

1 consequently debarred from competing for the Whit- 
worth Scholarships, to pen the following letter 

Your correspondent of last week has in a most able and 
elaborate manner pointed out the disadvantage that old 
competitors have been placed in, in consequence of the recent 


rations respecting the tenure of the Whitworth Scholar- 
your correspondent says, the artisan candidate is placed 
greater disadvantage now than before, for very few 
candidates of that class entertain the idea of competing 
before they are twenty years of age (as was the case with myself 
and many others with whom I[ am acquainted), and then 
may I ask what chance have they in the very limited period 
of two years against the class of competitors who are more 
fortunately situated and who are thus enabled to undergo a 
course of training in order to take one of these scholarships 
and yet I presume the scholarships were onginally founded 
for the benefit of the artisan j 
If the new regulations were intended to debar students of 
universities and colleges from « weting, that would have 
been equally as effectively done itting Into force that 
part of the new regulation respecting the time a candidate 


Aa) 
5 


require It “onnected with a mechanical work- 
tworth Prospectus, page 11), without reducing the 
uniting age of twenty-six to the present age 
» What necessity there for, 1} 
from, reducing the ag 
ng that it Was necessary w 
t reasonable to have done it more gradually ri 
e, by reducing it a year at a time, and then the schems 


for dissatis 


i have deve) ped itself, and with less cause 
faction and disappointment than unquestionably now exists 
Asa rule, 1 think, sudden changes are never calculated to be 
conducive to good results, sureiy there is no reason for sup 
posing the present case an exception to the general rule 
Will better men now hold the title of Whitworth Scholars 
than heretofore; I think not, for the simple reason that m: 
below twenty-two cannot possibly be sounder I 
beige or as practical as men at twenty-six; it would be con 
trary to reason to suppose they were. As pointed out by your 
corresp ndent many candiiates have expended an enormous 
amount of time, patience, energy, money, and above all 


| made the alterations, or they probably would not have wil- 


the pr ybability is that i 


competition entirely and through no fault of theirs. Had 
notice been given four years ago, or even less, the case would 
have been different and no complaint could have been raised, 
but as it is, I think, there is every cause for discontentment, 
nd I doubt not that all candidates entirely concur with m« 
I cannot imagine for a moment that these important con 
siderations existed in the minds of those who suggested and 
fully put candidates, and especially those who have com- 
e lisadvantage. I can only conceire it 
thout such a thought crossing their 
they cannot fail to recognise the fact 
ald on e j ist to m dify the rule as it has not 
me into force, and is therefore not yet too late. That the 
ce given was not adequate to the magnitude of the 
that the notice was very 
gnised by the least important 
n being postponed. If the time was 
it was too short for the other ais 


short has alread: 
part of the new re 
‘ t for ome 
and if one part is modified why should not the oth 
Altering the first part is nothing more than still 
versity and college students under twenty-two a chance to 
apete ; would it not have been more in accordance with the 
rit in which these scholarships were founded, to have ex- 
tended this privilege to artisans above the age of twenty-two, 


i lastly, ought not ali bond fide candi- 


and in preference f 
lates to be allowed the privilege of still competing till the age 
f twenty-six is reached in each case, as has been already 

suggested ° 
It is greatly to be hoped that Sir J. Whitworth and the 
Science and Art Department will reconsider their Cecision in 
this respect, and if reconsidered, the above regulation can 
ely fail to be modified in a manner that will readily 

t itself to them. 

insertion of this will greatly oblige, and now I must 
rise for taking up so much space in your valuable 


I am, Sir, yours very respectfully, 
A Depagrep CoMPRTITOR. 


ADMIRAL FISHBOURNE ON NAVAL 
ARCHITECTURE. 

To Tue Epitor oy EsGInesriya. | 

leading article in your issue of the 13th of Feb 

ruary under the above title, appears to me to call for a reply 

The “ confusion of mind” is its author's own not the Ad- | 
miral’s; like Mr. Reed he confounds heavy rolling with deep | 
rolling. lieavy rolling proceeds from fast rolling through | 
short arcs, while deep rolling is easy because slow and through | 
large arcs ' 
Mr. Reed and this writer say that “ weights are raised to 
prevent vessels rolling deeply and quickly.” Now Professor | 
Rankine, page 5, No. 26, Committee on Designs, letter, | 
March, 1571, Mr. Froude included, says the contrary, and | 
truly, and quotes, if we remember rightly, Professor Moseley 
t the same . 

this writer, if he be not the same who, in Naval Science, 
attempted an argument, but broke down, is now endeavour- | 
ing to support his views, says the proposition as to the centre | 
of pressure was accepted by Newton and his great successors, | 
why then dothey not give their reasoning on the eahjee, | 
and set the question at rest? but why give a formula in| 
Naval Science that had about as much relevancy tothe pres- | 
sure of the National Debt as to water pressures? Without | 
Newton's reasoning we could as little receive his dictum as | 
we can his theory of light. 

He says that Dr. Woolley, Professor Moseley, and Mr. 
Russell have changed their opinions. So much the worse for 
their credit, for their original conclusions were founded on 
facts and mathematics; as these have not changed, if they 
have changed, they must be wrong. 

But what about “J.C.” and his recent mathematical 
reasoning upon Rankine’s paper and Froude’s erroneous 
assumptions? Is his judgment not mature? say rather is it 
not fully matured by recent facts, and the recent mistakes 
and failures, which the others knew nothing of. 

Then as to the mathematical proofs given by Admiral Fish- | 
bourne. This writer says, “ These have no direct bearing on the 
subjects treated of in the body of the treatise, it is scarcely 
necessary for us to enter upon a discussion of these in con- | 
nexion with navalarchitecture.” Wonderful! 

Proof of the position of the centre of pressure has no con- | 
nexion with naval architecture ? 

Proof that the current mode of calculating stabilities is 
erroneous, has no connexion with naval architecture ? 

Proof of the effects of a difference in the disposition of the 
weights without any difference in the position of the centre 
f gravity, has no connexion with naval architecture ? 

Proof that the point asstumed to be the centre of rotation, 
and that which caleulations on the rolling of ships 1s based, | 
is not the true one, has no connexion with naval architec- 
ture? 

Perhaps this writer would favour us with an idea as to 
what calculations have a connexion with naval architecture. 

fact that this writer admits the truth of, yet 
the consequences of his admission, when | 

f them (ironclads) have been ballasted, | 

aps, in some degree to the stability | 

wer than was intended. | 








enies that the f these shij s was 
ut down, and he a *s that the In ible and her 

1s much stabili as the French ships of the 
ass, stating that “the Freoch rivals of the Invincible | 

uss had a mwetacentre value almost identical with that which 
the Invincible class had before they were ballasted ;” the 
‘ 


lating stabilities to be erroneous, for the French ship 


health in preparing themselves for these scholarships, and | carried all plain sail safely, but the Invincible nearly capsized 


now those above twenty-two where are they? how much 


nearer are they to obtaining one than they were at first? 
they are about in the same position as they were at the com- 


without any sail, and she and her five sisters were officially 


result in the two cases establishes the current system of cal- 
] 
leclared to be “ unseaworthy,’ and were not allowed to go 


| to sea till their sails were reduced, and not till they wi 


mencement, for they ind themselves suddenly cut out of the | heavily ballasted. 


—_—_—__ ] 

This writer deprecates shaking the faith of sailors in the 
seaworthiness of their ships; then he ought to join in oon. 
lemning the fantasies of Messrs. Reed and Frou de, six 
they have most effectually done this, as hundreds of nen 
and officers could tell him; and how could it be otherwise 
with a theory founded upon Mr. Froude’s idea that if g ship 
were without stability, the largest wave would fail to ro\) 
her, yet every sailor knows that no ship is safe that does not 
possess a considerable amount of stability. 

This writer does not perceive that his obj 1 
equally against Mr. Plimsoll’s action ; but w - 
that his action has already saved many shi *e 
ives. 

We protest against the dangerous practice that has grown 
out of Mr. Froude’s erroneous theory, which has both shaken 
mens’ faith, but oecasioned the loss of lives. 

We protest against the efforts to stifle inquiry. 

We protest against the misrepresentations given curr 
to cover gross mistakes and grosser ignorance ; and we } 
against all evasions to meet honestly the argume 
any source, brought forward to prove the failure of eur 
systems of design and of calculations, and charge upon thow 
who thus act the responsibility for the loss of life and day 
to public interests that must ensue. 

x. Y.Z 
THE INDIAN PUBLIC WORKS 
DEPARTMENT, 
To tue Eprror or Exgixeezina. 

Str,—The civil engineers in the Indian Public Works 
Department owe you many thanks for the manner in w 
you formerly took up the cudgela on their behalf and hy 
to get the salaries of all officers doing the same duties 

jualise i. W have still grievances to be redressed, and | 


hope you wi i bert in your paper this appeal to the students 
of Cooper's Hill, to make an effort to get this done | 
they leave England. I enclose my name and address. 
lam, Sir, yours, &c., 
JUNGLER, 
“ To the Students of Cooper's Hill College. 

* Gentlemen,—The time is now rapidly approaching when 
your college will become the chief source from which Goverr 
ment will provide officers for the Public Works Department 
Of late years our position, as regar ls equality of pay with 


| military officers of the same grade and furlough rules, has 


been considerably improved, but you are probably nut aware 
of the serious disadvantages under which we still labour as 
regards pensions and social standing, and our remonstrances 
ym these subjects have hitherto met with a simply contem 
tuous silence. 

* We stand as regards pension on precisely the sam 
as our own native clerks drawing salaries of a fe 
month in their own country. The officers of the 
tional Department in India, many of whom are men of sms 
attainments, and have been picked up anyhow in 
country, have been granted most liberal pension rules, but 
we are denied them, because forsooth we are not supposed 
to require as special a training as a man who has to teach 
native boys the rule of three! The injustice of this distin 
tion bears very hardly indeed upon our service, and it has 
attracte( less attention than it otherwise would, bec » 90 
few civilians have as yet served long enough to entitle them 
to a pension at all. 

* Seeondly, as regards social standing, perhaps you are not 
aware that in India all precedence is fixed on a comparative 
military scale, and that officers of the Public Works De- 
partment are entirely omitted from that scale except those 
of the rank of Superimtending Engineer Ist grade, so that at 
the present time a civil Superintending Engineer of the 2nd 
grade would rank at a public dinner or any other official 
gathering below the junior military Assistant Engineer! 
You may perhaps think this a emall grievance, and it does 
not perhaps matter much to bachelors, but some of you 
marry, and it is not pleasant for a man who is well connected, 
and has moved at home in good society, to find his wife and 
himself treated as social pariahs in the land of their exile. 
Moreover, the omission of the department in this wholesale 


| manner is a deliberate slur on the profession and is a subject, 


in my opinion, worthy of notice by the Institution of Civil 
Engineers, and it bears the decided stamp of malive on the part 
of the Governor-General (Lord Lawrence) under whose 
orders it was framed. Officers of the Telegraph Department 
of the rank of Superintendent (a similar grade to our Execu- 
tive Engineer) who have not the responsibility we have, anc 
certainly do not require so extensive a scientilic ung, 
have their place on the list and we have not. 

“A petition was sent to the Government 
years ago, signed by nearly every civilian in the de 
requesting Goverament to consider our claims t 
sion rules and to be treated like gentlemen; t 
said, we have not even received a reply to it. 

“The remedy, gentlemen, lies, I believe, in your owa 
hands. I challenge inquiry into the facts ; your principa!, ¥ 
knows India, must bear me out. If he and the rest of & 
staff of professors will not endeavour to move the 5ecre- 
tary of State, do it yourselves. A little agitation and a fre 
circulation of the facts among people interested in th 
fession will do rr The great battle of c 
salaries was fought and won in the teeth of the whole 

n of the military members of the department, 1 
y us fair pension rules or to ret 
ur proper social standing, and the cost to the State o! 
former would be a mere trifle.” 
GERMAN PATENT LAW. 
To tus Eviror or EnGIngERIye. 

S1z,—In your valuable paper was published some time since 
a letter signed “ Iron Cross,” which requires to be corrected 18 
some points. It is true that we have not yet a general paten* 
law for the whole of Germany, although this legislation belong® 
to the empire, but it is not true that patent laws do not exist 2 
this country, and that patents were only granted as a favour. 
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We have first the convention of the Zollverein, of 21st Se 
tember, 1842, stillin force, and stipulating that the principles 
contained in this convention shall be observed by all German 
governments. According to this law all inventions may 
be paterited, which are new and not ‘yet a in an 
newspapers OF Blue-book. The loophole is this, that it is left 
to the governments to judge what be new; the Prussian 
Government therefore, as an opponent to patents upon prin- 
iple, declares nearly all inventions to be old; but if an 
invention can be proved as entirely new, the patent cannot be 
legally refused. 

Saxony, with Prussia the most industrious country of 
Germany, has its own patent law based on the above-named 
convention, and published 20th January, 1853. 

This law is as good and detailed as any other, and gives to 
the inventor full security. The same is the case with the 
Bavarian law of 2ist April, 1862, forming a part of the new 
Trades’ Law (cap. viii.), and with that of Baden and W iirtem- 
burg, which, besides the elaims of the civil law, prosecute 
infnngement of patents by penalties. 

The most frequent reason why Prussia refuses to give 
patents is that foreign inventors caper take the patent 
first at home, the specification being po ished in England 
within six or seven months, and in i i 3 
after the expedition of the letters patents. In France and 

gium descriptions and drawings can be seen at the patent 
fice three months after deposit of the petition, and this con- 
itutes publication in Prussia. In Saxony, Bavaria, Austria, 
atents are seldom refused, and even inventions not 


he 
ni 





ther states. Asa tax for patents does not exist in Prussia, 
the cost being limited to some stamps, the risk in applying is 
not very great. 
Yours respectfully, 
Wixra asp Co, 
Frankfurt-on-the-Main, March 6, 1874. 








ROLLING MILL ENGINES. 


To rus Eprror ov ExGrwernine. 

Sin,—The remarks of your correspondent, Mr. Dexter, in 
your last iseue, cannot be said to t the question of re- 
versing rolling mills as patented by Mr. Kamsbottom, as he 
evidently has not yet grasped the difference between a mill 
reversed by its engines, and one reversed by means of 
a clutch and additional gearing. Having had perhaps 
more experience than Mr. Dexter with the former type, I am 

y no means convineed of its being a failure ; on the contrary, 
I am opinion that if the mill is to be reversed, that reversing 
the engines, and with it the mill, is the best method of doing 
it. 1 fail to see anything clumsy or unmechanical in revers- 
ing a pair of engines, and if failures have occurred it is 
mainly due, as you suggest, to insufficient foundation, sparely 
proportioned engines, and the two not being securely bound 
together. 

The older type of engine is evidently in Mr. Dexter's eye, 
when he speaks of a governor, flywheel, and a fixed rate of 
expansion, which are there necessary. The flywheel, usually 
avery massive affair in such an engine, is indispensable to 
equalise the efforts of the engine alternately loaded and run- 
ning free, as the plates pass through the rolls; but to apply 
such a flywheel to a reversing engine is beside the question 
entirely ; neither isa fixed rate of expansion desirable, for bere 
the power is varied at the will of the attendant, who con- 
stantly stands by when rolling is going on. There is there- 
fore no need for either governor or flywheel any more than 
there is in a locomotive, which is reversed and regulated in a 
very similar manner. The clutch at Biochairn is, I believe, 
a cone clutch, though I have not had the pleasure of seeing 
it a8 your correspondent has, and am therefore a little 
ibious. [have seen several cone clutches for other purposes 


at work, and appareatly working well; but I am far from | 
th 


inking them a safe piece of mechanism, and unless the one 
at Blochairn possesses some special modifications, I am afraid 
they have not got over all their troubles yet. I should think 
the dust theory of Mr. Dexter would apply here, and I am 


somewhat surprised he should go in for the wholesale con- | 


demnation of a system he has evidently seen very little of. 


The engines illustrated on the 14th appear to well con- 
tidered, and substantial engines for their work. 
Yours truly, 
Bradford, March 24, 1874. W. HL. W. 





STEAM IN LOCOMOTIVES. 

To THs Eprror ov EnGrngerina. 
Siz,—I am much obliged for the information you give in 
ply to my letter last week, that the cylinders of the 


German and French locomotives experimented upon, were | 


outside cylinders, and we have only to refer to the excellent 
lilustration of a “ four-coupled passenger locomotive,” a 


German engine, in your last week’s number, to appreciate | 


the disadvantage of exposure under which the steam labours 


in such an outside cylinder, comparativeiy with its action in | 


the completely protected and heated eylinders of the “ Great 

ir The progress in our knowledge of the principles 
» action of steam in steam engine cylinders during the 
‘ast twenty-four years has been considerable, no doubt, yet 
after all said and done, we have really only discovered during 
_ time, that steam jackets are at best but a makeshift. 
sf 






‘00-01, I made a large number of trials and observations 
n the comparative performance of inside and outside ey- 
‘nders, and I conclusively proved, as I think, and then for 
he first time, that the loss of steam by condensation in out- 
sce cylinders was enormous—there is no other, word so suit- 
avie. Permit me to refer, though it may seem egotistical, 
to’ hailway Machinery,” for a full detail and discussion of 
these observations, and meantime to remark that I arrived 
&! the conclusion that the loss increased with the degree of 
*rpansion or the shortness of the cut-off until for a cut-off 
of one-seventh, half the steam was condensed when admitted 
into the cylinder. 

The evidence, with equal conclusiveness, showed that in 
Well placed and thoroughly enveloped inside cylinders, there 


t 


merica immediately | 


ed in Prussia do pay very well, and are patented in the | 





was no material condensation. This I was enabled to verif: 
by comparing the consumption of stearn as indicated wit) 
the water consumed from the tender. In the “ Orion,” loco- 
motive on the (then) Edinburgh and Glasgow Railway, 
having its cylinders placed within the smokebox, like those 
of the “‘ Great Britain,” I reduced the excess of tender water 
to 3.2 per cent., including priming, after the boiler had been 
thoroughly blown off and washed out. 

I am therefore, as I conceive, justified in maintaining that 
the difference between the quantities of water consumed per 
indicated horse power, referred to in “ Urban Railways,” by 
| the “Great Britain,” with inside cylinders, and the foreign 
locomotives with outside cylinders, is accounted for by the 
superior location of the cylinders of the former. 

n your leading article you do me the honour to quote 
| from the first part of my table of train resistances, and to 
| find that, according to the table, the resistance of the “ Great 
| Britain,” with its tender and train, at 51 miles per hour, 
| would be 23\b. per ton. I must remark that this resistance 
| is that due to the straight and level line on the Bristol and 
Exeter Railway, with average sidewinds; whereas, the 
| performances you refer to were made between Paddington 
| and Swindon, under other conditions, and cutting off at, say, 
52 per cent of the stroke. Besides, it would have been just 
| as proper for your purpose to take the resistance from the 
| second part of my table of train resistance, which would 
|} have given you 35]b. per ton resistance, and would have 
| brought down your calculation of water consumed per hour, 
| from 35 1b., which you have made it, to 23 1b. per horse power 
per hour, which is almost identically the quantity you deduce 
| from the tabulated results of performance. 

In conclusion, if you will kindly turn to the table of results 
of performance, following the one you quote from, at page 
312, “ Railway Machinery,” you will find that I have worked 
out the indicator resis‘ance to an average of 31.1 lb. per ton 
gross, at an average speed of 514 miles per hour. 

A word asto the means for testing the consumption of 
water as steam by locomotives, by the aid of indicator dia- 

rams, I can state from experience that there is no difficulty 
in it when suitable preparations are made and with locomo- 
tives running long distances continuously. 
Iam yours obediently, 
D. K, Crarx. 








London, March 23, 1874. 

P.8.—One word as to the original diagrams taken by means 
of Sir Daniel Gooch’s indicator which you appear to consider 
as likely to lead to error when reduced to a uniform scale of 
length ; I have several of them in my possession, and I can 
assure you that they show steadiness of action even at high 
speeds. They can be reduced to uniformity with aig: 


[We regret to find from the above letter that Mr. D. K. 
Clark is inclined to regard the water consumptions—con- 
sumptions in some cases of less than 19 lb. per horse power 
per hour—tabulated in his work as being results really at- 
tainable in current locomotive practice. With such a con- 
clusion we certainly cannot agree. We are quite ready to 
admit that engines with well-protected cylinders—such for 
instance as the “Great Britain"—will use less steam per 
horse power than engines having cylinders more exposed, 
but we differ from Mr. Clark as tw the amount of the diffe- 
rence. We also attach a higher value to steam jacketting 
than he appears to do, and regard the steam jacket as being 
very far from a “makeshift.” Next as to resistances. Mr. 
Clark states that in our calculations we might as well have 
taken the second part of his table, and so assumed the re- 
sistance in our calculations at 35 lb. perton. But the second 
part of his table is stated to refer to a line with “ frequent 
sharp curves under 1 mile radius,” and to trains subjected t» 
| strong side and head winds,” and these conditions would not 
| correspond to those under which the trips from London to 
| Swindon and back were made. If we assume a resistance 
| which is a mean between the maximum and minimum re- 
| sistances given in Mr. Clark’s table we shall find the per- 
| formances give a consumption of about 29} lb. of water an 
| horse power per hour, @ figure agreeing closely with that 
which we assumed as a general mean result in our last 
| article on ‘’ Urban Railways.” As regards the possibility of 
| testing the water consumption of locomotives by the aid of 
indicator diagrams (we mean by diagrams taken by any ex- 
| isting indicators) our experience has led us to conclusions 

entirely at variance with Mr. Clark's. Our space will not 
permit us to give here our reasons for these conclusions; but 
we shall take an early opportunity of explaining them, and 
we shall then deal also with the train resistances deduced 
| from indicator diagrams, to which Mr. Clark refers in the 
last paragraph but one of bis letter. Meanwhile, we should 
| be glad if Mr. Clark would state what the “ suitable prepara- 
tions” are by aid of which really accurate observations may 
be insured.—Ep. E.] 











BERRYMAN’'S FEED-WATER, HEATER. 
To rug Eptrox or Exaineerina. 

Sre,—In your last number of Exaixexrine is published 
| letter from Mr. Hamilton Wood, of Liver Foundry and 
| Engine Works, Salford, Manchester, in which he questions 
the novelty of the Berryman heater as illustrated in En- 
| @inEeRtNG of March 13, 1874, and says, it “ bears a remark- 
able likeness” to his heater as described in ExGixrenine of 
September 18, 1868, and illustrated on page 245 of sixth 
volume. It is not my desire to enter the columns of any 
journal for the discussion of personal or business matters, 
| but Mr. Woods’ position as a business man and an inventor 
| may mislead some of your readers, as they might naturally 
| expect that he should understand whereof he writes. There- 
fore, it is a duty to myself and others interested in my 
heater that I should not allow such an impression to remain 
on the minds of the public, as Mr. Wood has endeavoured 
to convey by his letter. He says, “ I may add that a number 
of heaters in the rectangular and round forms have, eince 
1886, been erected on my patent at various asylums, baths, 
and breweries, where large quantities of water require to be 





| 
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heated, and such being the case, in what does the novelty of 
the Berryman heater consist?” Sir, the novelty of the Berry- 
man heater consists in neither a rectangular nor a round form, 
nor does it consist in being used in asylums, baths, or breweries, 
though it is used successfully for these purposes and alec for 
many others of equal if not greater importance to all in- 
terested in the economical use of coal. Its great novelt 
consists in its design and construction, being adapted for all 
classes of steam engines or other purposes where a heater is 
required. No other has given such satisfactory results on 
either side of the Atlantic. Its novelty further consists and 
is accounted for by the mechanical arrangements of all the 
details of its construction, which enables me to build a heater 
that will contain three times the heating surface of tubes, 
weigh half the weight, occupy half the space, heat more than 
three times the quantity of water, and allow me to sell it to 
the public for a less price than, I think, Mr. Wood has 
been able todo. An novelty that materially assists me 
to do this is my method of bending brass tubes, 2 in. in dia- 
meter and only yin. thick with short bends only 8 in. be- 
tween the centre of the tubes when bent. 

The mode of putting my tubes in the tube sheet is also 
novel and entirely different to Mr. Wood's method. The 
ends of my tubes rest on a collar of metal of equal thickness 
of the tube, which is made for this purpose when boring out 
the tube sheet, into which the tubes are expanded. In 
these and other important details the likeness between the 
heaters entirely fniled. 

Mr. Wood used inside of his round water tank, and sup- 
ported by brackets, two circular chambers, an ioner one and 
an outer one; these annular chambers are divided by parti- 
tions into a series of what is termed steam chests, to which 
his pipes are bolted and fastened by flanges, one end of each 
tube is fastened to the outer annular chamber, and the other 
end of the tube to the inner chamber, and owing to the 
partitions the steam is made to ‘pe from one steam chest to 
another throughout a series of chambers extending around 
the inside diameter of his water tank. The round form and 
pipes are the only points of resemblance to my heater, aa 
certainly his method of attaching them is entirely different, 
and the construction and details of his heater clearly indicate 
that it was not designed for steam engines of any kind. 

Mr. Wood says: “Ihave made a great number of steam 
heaters on this principle, and in comparison with other 
varieties of steam heaters, of which I previously had experi- 
ence, the result has been enormous as to economy and 
efficiency.” 

Mr. Wood's heater being constructed and calculated to 
heat water by taking steam direct from the boiler, it isa 
mystery to me where the ‘enormous’ saving comes from. 
But if this was the case, why was not his heater entered at 
the Peel Park Exhibition, for the more economical use of 
fuel, which is located in Salford, near Mr. Wood's engine 
works? Thus exhibited it would have given the public an 
opportunity of judging what I elaim to be the difference 
between the heaters. I think, Mr. Editor, that the public are 
not slow in judging of these matters, and the Woods heater 
having been before them for six years they should be abe to 
detect a novelty in any other heater. That they have 
done so is demonstrated by the numbers of the Berryman 
heater working in some of the most prominent manu!ac- 
tories in the country, and also by the orders now on hand, 
I being so pressed that the heater on exhibition at Peel 
Park lam only exhibiting through the courtesy of Messrs. 
J. Stone and Co., of Deptiord, London. 

Another most astonishing fact is, that if Mr. Woods’ heater 

yssessed all the merit he now claims for it, that he should 
have allowed it to become public property, which he inferred 
to me in my office in London he had done, by not paying his 
patent stamp. 1 told him | would sell him mine tor 50,0004. 
Perhaps this has helped him to discover the “ likeness” be- 
tween the heaters. 

I remain, Sir, yours respectfully, 
Kopert barryMay. 

Peel Park Exhibition, Manchester, March 25, 1874. 


————— = 


MURAL COVERINGS. 
To tne Eviror ov Exoineveina, 

Sin,—With reference to the prospectus issued by the Tin- 
foil Decorative Painting Company, my directors think it right 
to announce that for more than two years past, the Inde- 
structible Paint Company (Limited) have manufactured an 
article which fulfils all the purposes for which the tinfoil de- 
coration is designed, and which is at the same time cheaper, 
tougher, and more durable, beiog perfectly waterproof, aud 
not so liable to tear. 

The patents of the Tinfoil Company in no way elash with 
those under which we work, but it is a public duty to state, 
that a similar, if not superior, article has been on sale at this 
establishment for more than two years. 

In proof of the accuracy of my statement, I enclose @ 
sample of our manufacture. 

Your obedient Servant, 
RK. Onuney, Secretary. 
Indestructible Paint Company (Limited), 27, Cannon-street, 
London, March 24, 1874. 


Fresca Steet.—M. Euverte, director of the Terre-Noire 
Works, has intimated his opinion that spiegel may be ad- 
vantageously replaced by ferro-manganese in the manuiac- 
ture of steel, which contains 40 to 42 per cent. of manganese, 
and may be had at a comparatively cheap rate. 


Leatoer Bettisa.—A leather belt, said to be the largest 
ever made in this country, is now being exhibited at 20, 
Market-place, Manchester, by the maker, Mr. W. T. Edwards. 
It is made of English leather 86 in. in width, and ms 83 ft. 
long, in two aidanien and without a cross joint in the 
whole length. The helt has been made for Messrs. Witham 
Brothers, cotton spinners, of Burnley, to transmit 30U home 
power off a drum 14 it, in diameter. 
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We give with the present number two double-page plates 
showing respectively a Passenger Locomotive constructed 
by the Wiener-Locomotiv-Fabriks-Actien-Gesellshaft, of 
Floridsdorf, near Vienna, and Details of the Windsor 
Park Water Supply, and Windsor Castle Sewage Works. 
O/ these Plates descriptions will be found on pages 223 
and 233 respectively, 
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THE BENGAL FAMINE. 

rue Bengal famine may not at first sight appear 
to be a matter connected in any way with En- 
GISEERING, and the light in which it is viewed by 
the generality of English people —~ but a par- 
al knowledge of Indian matters, land, 


language, 


people, and policy, is very much as follows. That 
it resembles the potato famines of Ireland, the 
population being deprived of its food throughout 
unmense districts: Oriental apathy prevents it 
from seeking fresh means of obtaining sustenance 
or employment: the Anglo-Indian officials, mostly 
employed in collecting taxes and deciding native 
suits, have delayed employing measures of mitiga- 
tion until matters have become so bad that the only 
remedy consists in obtaining food and sending it 
for distribution on the spot, spending millions of 
money in a comparatively unproductive manner, 
and begging for assistance from other countries. 
This is, however, but a partial and very defective 
view, arising from ignorance of the fact that 
very nearly all Indian famines are preventible, as 
well as from the more extraordinary fact that 
Anglo-Indian officials are too frequently, from their 
falsely so-called conservative principles, their in- 
aptitude for working in other than their traditional 
grooves, and their intense fear, and consequently 
hatred of anything that might possibly interfere 
with their class interests, opposed strongly to the 
adoption of the natural means of preventing these 
famines, In other words they would prefer that 
masses of people should be subject occasionally to 
semi-starvation and forced to come with cringing 
and abject adulation to them for food, than that 
the evils of famine should be entirely averted at the 
expense of the loss of their own influence over the 
people, and that they should sink to the well-de- 
fined and humbler duties of magistrates and tax 
collectors, ‘The higher officials again are anxious to 
retain the expenditure of all public money in their 
own hands and are intolerantly jealous of all ex- 
ternal interference. In fact, India exists under an 
Anglo-Indian hierarchy corresponding to the eccle- 
siastical tyranny of past ages in Europe, that em- 





ployed the stake and the scaffold to retain its de- 
parting supremacy, and producing effects both 
moral and physical, that are equally horrible but 
more widely diffused. 

English intervention, of a determined and an 
uncompromising nature, has now, therefore, become 
an absolute necessity. Something more than send- 
ing money and regulating the transport of rice is 
now required. 

Indian famines are local, sometimes affecting one 
district, sometimes another province, which may be 
larger or smaller, more thickly or less densely 
populated ; they are also more or less partial, from 
one-fourth to the whole of the crops being lost ; 
but in almost all cases drought is the cause, and the 
utilisation of the available rainfall the only means 
of averting it. On this point no one acquainted 
with the subject can have the slightest shadow of a 
doubt ; but to those less informed who imagine that 
improved communications and means of transport 
are a remedy, it may be said that they are merely 
mitigating measures, and do not constitute a remedy, 
or in other words, that they spread the effects of a 
famine over a large area, thus alleviating severe 
effects on a smaller one, but not assisting in the main 
object, production of food. . 

‘The utilisation of the rainfall, whether direct or in 
rivers, over so immense a country, involves a very 
large expenditure in engineering works; the next 
question that arises, therefore, is, How far is this 
worth while, or would it be remunerative to the 
country that wouldhave to pay for it? Fortunately 
the reply is independent of disputable statistics, 
and the vast array of. facts and figures that are 
generally so unavoidable in dealing with such 
questions. Setting aside, for the present, the 
returns on the capital that may be levied as water 
rate, the value of the crops saved in years of total 
and partial drought will alone repay the original 
sum invested in auch engineering works; and this 
is true, for works of irrigation of all classes, from 
the large Ganges Canal down to the small un- 
bricked wells made by the humblest cultivators in 
the corners of their fields. This being the case, no 
one can doubt that had the Government of India 
spent, four or five years ago, the ten millions now 


English private company and taken away from them, 
while the enlargement of the project as 

was virtually set aside: this was, therefore, quite 
inadequate to the requirements of these provinces. 
It is not a little irrigation here, or one or two re- 
servoirs or canals there, that is the ing want of 
India ; it is that irrigation should be carried ont at 
once and to its fullest extent, wherever practicable, 
that is absolutely necessary; and in order to do 
this, moderate loans expended in works carried out 
in the Public Works Department fashion, by 
military engineers, a few underpaid civil engineers 
and ill-instructed native overseers are plainly quite 
insufficient. 

The actual remedy against Indian famines in- 
volves, therefore, the use of English capital on a 
very large scale, and the employment of a large 
number of well qualified and hence highly paid 
English civil engineers, and the success will depend 
on both the whole matter and the engineers being 
treated in the same free, liberal, and unconstrained 
English manner that characterise undertakings 
carried out in any other part of the globe; more- 
over, the remedy will not be complete until the whole 
of the available rainfall of the country be utilised 
in works of irrigation. 

The matter is of course a gigantic one to deal 
with, but delay in dealing with it would simply be 
productive for harm ; for famines weaken and reduce 
the working population, already too small through- 
out India generally, and the progressive increase of 
the cost of food increases the cost of labour and the 
cost of the works. It is equally important with 
that of the railway system of India on which so 
much |has been expended, and should have been 
dealt with before the latter, bad not our political 
hold on the country been of paramount considera- 
tion during the late exceptional state of affairs. 

We shall take an early occasion of returning to 
this important subject, and will examine what the 
Indian Government have already done in this di- 
rection, and the way, the style, the principles and 
the traditions under which they have been carrying 
out their comparatively small and lamentably de- 
ficient efforts. ‘Ihe experience of the past should 
at least teach us to avoid the repetition on a large 
scale of the great blunders that have been already 
committed, 





ADMIRAL FISHBOURNE ON NAVAL 
ARCHITECTURE. 

A rew weeks ago we devoted an article to the 
recent work of Admiral Fishbourne, in which it may 
be remembered we did not express much faith in 
the gallant Admiral’s new-fangled theories on the 
subject of stability. We this week publish in 
another column a letter quite in the spirit of our 
author's own productions, protesting with consi- 
derable vehemence against some of our remarks. 

Our correspondent thinks we confound heavy 
rolling with deep rolling, and says, ‘‘ Heavy rolling 
proceeds from fast rolling through short arcs, while 
deep rolling is easy because slow and through large 
arcs.” We assure him we do not for a mo- 
ment confound the two terms. We know that 
the latter is contained in the former, although the 
latter does not necessarily involve the former. But 
what confusion is displayed in the passage we have 
just quoted from our correspondent’s letter! In 
the first part he says “‘ heavy rolling proceeds from 
fast rolling through short arcs.” But surely he 
must know that heavy rolling proceeds from fast 
rolling through /arge arcs. The wooden ironclads 
of the Prince Consort class have a quick period of 
oscillation and rolithrough very large arcs. They 
are heavy rollers. Again he says ‘deep ng | is 
easy because slow and through large arcs.” But 
the ships we have mentioned are prone to deep roll- 
ing, and are not easy because they roll quickly 
through large arcs. It seemed to us scarcely ne- 
cessary to explain, what we should have thought 
even our correspondent would have known, that 
‘‘ heavy rolling” means quick rolling through large 
angles, while *‘ easy rolling” means slow rolling 


demanded, in canals irrigating the provinces of pcm Bin 


Behar, Tirhoot, Bhagulpore, &c., suffering from 
famine, it would have been far better than 


Next he says we agree with Mr. Reed that 
‘weights are raised to prevent vessels rolling 


having to spend the same sum now in providing deeply and quickly.” We say most distinctly that 


food for the forty millions of inhabitants, who will 


raising weights has had this effect over and over 


still require to be supported at a cost of sbout balf again, and any practical sailor who has tried the ex- 


a million per month, and will still remain unpro- 
vided against a future famine. no Aas 

It is true that a certain amount of tion has 
been carried out by the Indian Public Works De- 


periment with heavy rolling ships will agree with 
us, We will go further and say that the references 
our correspondent gives to Professor Rankine’s and 
Mr Froude’s views show nothing to the contrary. 











ment in one portion of these provinces; in fact, 





it was a portion of a scheme brought forward by an 


‘The next paragraph of the letter is very curious, 
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manufacture. The ratio between population and 
acreage way therefore be taken in round numbers 


as 3 to 1, certainly an extremely small proportion. | 


From this fact, from the natural configuration of 
the ground, and from other causes, great difficulties 
nt themselves in carrying out a system of 


Mr. Paterson ascribes the present want of 


mica 

proper drainage to this cause, and adds that the 
entire area is about as badly off as the least 
favoured district he has seen. To bad drainage is 


added the fact that the wells supplying domestic 
yater are practically filtering basins from adjacent 


v 

cesspools, consequently the presence of typhoid 

fever is continuous, This is by no means an 
yumon oceurrence in Yorkshire. About two 

years ago, we were acquainted with works near 


Leeds, at which the workpeople had no water supply 
except from the well of an adjacent cottage. ‘The 
well was placed 4 ft. from the cesspool which the 
men used, and had the same level! Mr. Paterson 
states that besides the social evils arising from de- 
fective drainage at Ossett, the refuse of the factories 
is so great as; that by their discharge into adjacent 
rivulets, the volume of the polluted water of the 
latter is often greater than that of the stream itself. 
In fact, owing to this cause and the want of an 
ul e supply of good water, the manufacturing 
of the district has greatly suffered, The 

result may prove an advantage, for whenever 
self-interest is affected in sanitary questions, the 
latter run an excellent chance of being ameliorated. 
Mr. Paterson arguing on this fact, remarks very 
justly, that nothing more need be said to prove the 
udvantage of a comprehensive system of drainage 
capable of dealing with the threefold demands of 
house sewage, road drainage, manufacturing refuse. 
It seems further that Ossett has no existing main 
drain sufficiently adapted to present exigencies, or 
capable of being incorporated with necessary im- 
provements. 

To carry out these in an efficient way Mr. 
Paterson proposes to divide the entire drainage of 
Ossett into the main system, ending respectively in 
an eastern and a southern outfall, embracing also 


maustry 


some minor arrangements to suit special localities. 
Three storm overflows are to be provided, in case of 
excessive rainfall, and to prevent an unnecessary 
extension of the main sewers. ‘The questions of 


ventilation, inspection, and flushing of the sewers 
are also provided for by a complete series of man- 
holes and lampholes; and as the sewers are to be 
laid out in straight lines, from point to point, any 
defect can be easily localised. Mr. Paterson wisely 


remarks that the efficient ventilation of town 
wers is a point worthy of most minute attention 
of all sanitary authorities, as upon this depends, to 


a great extent, the health of the community. He 
proposes to effect this in a two-fold way, viz., Ist, 
by so constructing the sewers that the reduction 

the volume of foul air is effected as far as possible ; 

1, 2nd, by means of channels of communication 
with the external atmosphere, to produce a whole- 
some internal current of air, and the dilution of 
he sewage gases in the sewers. Mr. Paterson 
prefers a natural self-acting system of sewer venti- 
lation to any of the mechanical plans that have 


been proposed. Mr. Deacon, the borough-surveyor 
of Liverpool, has arrived at the same conclusion, as 


} 


we have stated at page 55 of this volume. 
The most important part of the report has yet 
to be considered, viz., that referring to the disposal 
he sewage. It is a condition on the part of the 
head Local Government Board not to grant its 
unction to any loan for sewerage purposes unless the 
proposed plan embraces some feasible scheme for 
purifying and deodorising the sewage before it is 
allowed to enter into any running stream. Of 
uurse Mr. Paterson and the Ossett authorities had 
here to meet the universal difficulty of selecting the 
best me thods to be adopted for such purpose. 
After visiting all kinds of works intended for sewage 
reatment, Mr. Paterson found that many local 
diliculties stood in the way of adopting any one of 
them singly ; irrigation, although preferred by him, 
being insufficient for the purpose. The value of 
land at Ossett was a great obstacle to this plan, to- 
kether with the difficulty of getting rid of heavy 
sludge which must have been deposited in tanks be- 
re the sewage could be run on to the land, Taking 
all these difficulties in view, together with that 
which arose from the large amount of dye and other 
manufacturing refuse incident to Ossett, it was re- 
solved to adopt a land filtration system, coupled 
With a previous settlement in tanks, so as to remove 





| such solid matters as would tend to choke up the 
| soil and render filtration inrpossible. 

| We cannot enter into the details which the plan 
jinvolves. It is proposed to construct sufficient 
| tank room to receive the daily sewage, which is to 
| be treated by lime at its outlet from the sewers; 
whence the mixture will flow into the tanks. ‘The 
clear water is then to be spread on land for irriga- 
tion purposes, and the sludge that remains at the 
bottom of the tanks is to be disposed of as manure 
by itself, or mixed with the town ashes so as to 
make it dry and portable. 

Mr. Paterson estimates the total cost as 22,273/., 
which includes that of all the sewers, sewage works, 
&e., to complete the system. The present rateable 
value of the district is 30,000/., the average annual 
instalment of proposed loan would be at 34 per 
cent. on 22,300/., at the rate of 1211/., causing an 
annual rate of 9jd. in the pound. We trust Mr. 
Paterson’s plan may be as successful as it appears to 
be judicious, 


PAPER MANUFACTURE AT THE 
VIENNA EXHIBITION.—No. IV. 

Tue making of wood pulp for the manufacture 
of paper has been greatly extended during the last 
fifteen or twenty years. Henry Vélter, of Heiden- 
heim, has since 1846 been the chief promoter of this 
industry, and to him the credit of having practi- 
cally introduced such pulp must be awarded. It is 
a matter of fact that Vélter used wood pulp as 
early as 1847, for the paper which he made for the 
journal called the ‘* Schwabische Mercur,” and since 
then this system has been applied in numerous cases 
where the preliminary conditions for the manu- 
facture of paper from wood pulp exist. These con- 
ditions are : 

a. Cheap motive power equal to from 25 to 40 
horse power; water power being especially suitable. 

4. Suitable kinds of wood in large quantities. 
Pine and fir wood produce the best felt-like pulp, 
and aspen and lime tree the whitest pulp. However, 
other kinds of wood, such as that of beech, birch, 
poplar, and willow can also be used. In Denmark 
for instance beech and birch trees only are used, the 
result being shown by good samples of paper pulp 
exhibited at Vienna. Aspen is chiefly used in Bar 
tral Europe, and pine and fir in Sweden and Finland. 
Mixed kinds of wood are used in France, Belgium, 
and Germany. 

c. A good market and good means of transport, 

d. Clear spring water. 

e. Cheap labour. 

Although it may seem diflicult to find all these 
conditions united, they are nevertheless often met 
with, as, for example, in Hungary, Galicia, Servia, 
Spain, America, Russia, Sweden, Norway, &c. 
In Sweden, for, instance, this industry has been 
greatly extended, and whilst the first works for 
manufacturing wood pulp were established not earlier 
than 1857, near Trollhasen, and were for 10 years 
the only ones in the kingdom, 27 such works were 
established in Sweden in 1873. Of these works 1] 
were built on Vélter’s system, 2 on Hartmann’s 
system, and 4 on Siebrecht’s system. 

We may state here that these systems differ from 
each other in the construction of the ‘‘ defibreur” 
only. ‘Thatof Vdlter has vertical stones about 5 ft. 
diameter, Hartmann uses also vertical stones of 3 ft. 
diameter, while Si¢brecht uses horizontal stones 
of 6 ft. diameter, and employs hydraulic power for 

yressing the pieces of wood against the stones. ‘This 
Caer manipulation is accomplished by Vélter and 
Hartmann by means of screws. 

Of these systems we found at Vienna that of Vélter 
and (with the exception of the hydraulic press ar- 
rangement) that of Siebrecht carried out by Messrs. 
Theodor and Fried. Bell, of Kriens, Canton Lucerne, 
Switzerland. However, Vélter’s system was repre- 
sented by the “ defibreur” only, whilst Mesers. Bell 
Brothers exhibited their whole construction. 

The “defibreur” or grinding machine of Henry 
Valter, constructed by T. M. Voith, of Heidenheim, 
and represented by our iJlustration on page 230, 
carries on the shaft A within the casing F the stone, 
half the circumference of which passes between the 
strong frames B which carry the screw arrangements. 
The wood to be converted into pulp is placed in the 
machine through the opening below a, and by 
means of the wheels d, the plates fastened to the 
hollow screws ¢ ¢ are forced against the wood, 
whence the latter in its turn is firmly pressed against 
the circumference of the stone. As soon as this 











manipulation has been accomplished, the chain is 








passed over the rollers 4 and c, and the machine is 
put in motion. By means of wheel gear, the chain 
is made to move according to the grinding away 
of the wood, whence the latter is always uniformly 
pressed against the stone by the action of the 
screws, During the rotation of the stone, a con- 
tinuous and full supply of water takes the ground 
stuff from the surface of the stone. The wood to 
be used has to be freed from the bark, and has to 
be cut into pieces about 1 ft, long, and if possible 
rotten parts and knots should be removed. 

This ‘“ defibreur” has to be provided with a pre- 
liminary sorting apparatus for the removal of the 
heavy splinters of wood, with a * raflineur” for the 
working of these heavy splinters, and finally with 
a sorting apparatus for the sorting and finishing of 
the mass according to the various degrees of fine- 
ness, 

This system supplies in 24 hours and with five 
horse power, 50 Pho rainmes, or about | cwt., of 
ground wood, and with 40 horse power in 24 hours 
400 kilogrammes, or about 8 cwt., of product. ‘The 
production is less with a smaller amount of work- 
ing power, Of the production about 60 per cent. 
is of first quality and 40 per cent. of second quality, 
For 50 kilogrammes, or 1 cwt. per 24 hours, a 
supply of water of about from 24 to 4 gallons per 
minute is required, and the product of 1 ewt. can 
be produced in this manner from about 2 cwt. of 
dried wood. 

The system exhibited at Vienna by Mesars. 
Theodor and Friederic Bell, of Kriens Serta 
differs from Vélter’s system chiefly in the horizontal 
position of the stones. A stone of about 6 ft. in dia- 
meter and about l4in, high, is fixed horizontally 
upon an upright shaft worked by means of bevel 
gear. Around this stone, eight compartments for 
the reception of the wood are placed, and these are 
provided with mechanism for the pressing of the 
wood against the stone. These compartments with 
their pressing mechanism being uniformly arranged 
round the stone, the latter receives a uniform pres- 
sure in all directions, and any lateral pressure on the 
axis is een whence the friction in the bearings 
is much diminished and the working parts are consi- 
derably simplified. ‘The result is evidently a saving 
of power, and in reality Bell's machine requires for 
a production of 1 ewt. of wood matter in 24 hours 
not more than 3 or 3$ horse power. The pressure 
against the stone is uniformly regulated by means 
of weights. This machine is further provided with 
an apparatus for the self-acting sharpening of the 
stone, for which purpose a chisel fastened to a lever 
is made to pass over the working surface of the 
stones at certain intervals. 

The system of machinery carried out by Messrs, 

sell and exhibited at Vienna, consisted of the 
‘‘defibreur,” a ‘ raffineur,” a sorting machine, a 
cylinder for driving off the watery particles, a 
press for the prepared matter, and a drying appa- 
ratus. The “ raffineur” consists of two stones 
each 4ft, 3in. in diameter and 1 ft. 6 in, high, 
whilst its general construction does not differ from 
that in ordinary use. ‘The sorting apparatus, how- 
ever, is built on a new plan, and consists of three 
cylinders each 23 in. in diameter and 3 ft. 94 in. 
long, and carried by an iron frame. The appa- 
ratus is covered with brass wirework of diffe- 
rently sized meshes. Each cylinder is placed and 
arranged in such a manner that it can easily be 
cleaned inside and outside. ‘The press for the wood 
matter produces the latter as paper pulp with about 
50 per cent. of moisture, and has to work con- 
tinuously. The ot apparatus consiats of several 
cylinders, generally five in number, which are 
heated directly by internal firing, a system which 
has been adopted by Messrs. Bell in order to better 
utilise the heating capacity of the fuel on account 
of the great amount of water to be evaporated in 
the wood matter, This apparatus dries in 24 hours 
10 ewt. of the matter perfectly, that is to say ren- 
ders it “air-dry,” after the raw matter has lost 
already about 75 per cent, of the contents of water 
in the press. One grinding machine or “ defibreur,” 
one “ raffineur,” one sorting, and one drying appa- 
ratus are sufficient for a production of 15 ewt. of 
dried wood pulp per day of 24 hours, ten workmen 
being required during the day and four during the 
night. 








Spanish Raruway Trarric.—In spite of the Carlist war, 
Spanish railway traffic exhibits a tendency to revive. The 
last weekly traffic statements present an augmentation of 
71071. upon the Madrid, Saragossa, and Alicante, an aug- 
mentation of 5175/. upon the Pampeluna and Barcelona, and 
an augmentation of 2471/. upon the Northern of Spain 
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IMPLEMENTS AT THE! 
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AGRICULTURAL 


VIENNA EXHIBITION.—No. XV VOLTER’S WOOD-GRINDING MACHINE 


Dritys \ : CONSTRUCTED BY MR. T. M. VOITH, ENGINEER, HEIDENHEIM 

Lapistaus Mencet, of Bialaz . 

» showed good work and originality 
had several drills, which merit a somewhat . 

first of the UY 


‘ 
hough, by the 
, : 


(For Description, see preceding Page.) 





deseription, as they were th 
use met with in the Exhibition, alt 
way, Messrs. Lilpop and Rau, of | 
several upon precisely the same principl 
One of Mr. Mencel’s exhibita was: 
employed either as a br 
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ills, one of them an eleven-row, useful lessons in turning out good work, Messrs 
ngement similar to that of Mencel’s for rais- Clayton and Shuttleworth showed their thirteen- 
just ne ticed, the coulters and tubes are raised of which came up to the high standard of the rest 
| by being wound round a chain on a wooden axle, | of their exhibits 
| handles being placed at the extremity of the axle Messrs. Maultzach and Co., of Zschéllaub, near 
for that purpose, and a ratchet wheel mounted upon Oschatz, had a sixteen-row drill on the’ Eckert 
the axle engages in a pawl, which arrests its return. | model, with a shaft and quadrants for raising the 
Messrs. Zavar and Stoye, of Oedenburg, had one | coulter bar, and the driving gear carried on a light 
two Garrett drills, and in one example they ex frame at the end of the machine, and controlled by 
bited, the mouths of the small distributing hopper a lever in such a way as to be « asily thrown in and 
) ct outside the seed box: the upper end of | out of work. 
he distributing tubes being just below. There : A somewhat similar arrangement of driving gear 
rs to be no advat tage in this arrangement, s is ack } ted by Messrs Siedersle ben and Co., of 
seed is unnecessarily exposed to the wind, Bernberg, who showed several drills, including a 
One exhibitor, named hisber, from Magyarors- dibble, a little after the type of Edwards's dibt 
an intermittent fe ) these 1 hi ig, had a neatly made drill with a row of seven | described by us (see ante page 80), but not so good 
ppers are it a, e allj}chambers like those alluded to as exhibited by | In the front of the machine and about at the level 
s leading direct in he distributing tubes at 4.| Vidats, mounted on one shaft, and running within | of the top of the coulters, is a shaft carrying a 
le Or per F he |a large box Che delivery to the tubes is of an | number of small discs with studs around their 
y astrap peripheries. This shaft is driven by gearing from 


he coulter bar was adopted, but he larger ma- row drills with cup discs, the design and appearal 


vertical « 

holes throug! } tl T ’ ‘ ordinary character ‘The shaft is driven 

ppers. On the s ' ou ff a pulley on one of the carrying wheels A | the main axle, and in revolving the studs on the 

/ with holes in them « esponding manure distributor (Chambers’s) was shown by | discs press intermittently upon springs « nnected 

By these the ex: ze eed ope Umrath, of Bubna, near Prague. We have ha with the seed traps behind the coulters ; this pres- 

be regulated, the le of the sli being | occasion to mention this exhibitor before in con- | sure opens the traps and the seed falls, but ceasing, 

tuated simultaneously by a lever i he centre of | nexion with his small thrashing machines. His dis- | the spring closes the opening, until the next supply 

ine, and the an opening is indicated | tributor showed better work than is found in those | of seed fed in from the cup on the discs in the 

index, attached to shaft and turning | machines seed box above, enters the trap through the dis- 
around a graduated dial. Ona lower shaft 7 are| Mr. J. Kugler, of Vienna, had a four-row dibble | tributing tubes. 

mounted a series of sliding shutters g g, which re- | on the same principle as that exhibited by Eichmann Finally, although there were several other exhibits 

1, alternately opening | and already noticed by us. Mr. Kugler’s machine, | of drills, to notice which would be superfluous, we 


} 
} 
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oe 
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Sina 


aes 


ceive a reciprocating motion, 

and closing the holes Phis motion is effected by however, was executed ina superior manner. The | may devote some attention to the machines of this 
means of a cam mounted on the same shaft as the| cups in the wheels are of a different form, being | class by Messrs. F. Zimmerman and Co., of Halle- 
toothed wheel driven by the gearing on the main | about as shown in the sketch Fig. 72. on-the-Saale. This firm exhibited very good wi rk, 
axle of the machine Each of the coulters has at- Fig. 73 is a detail of the mode adopted by Mr. | and originality in design. 

tached to it a dragging bar, for closing the earth | Kugler in driving this drill. The spur wheel a is We may first take their manure distributor, which 
over the seed The coulter bars in these machines | mounted on the main axle The wheel 4 is on the has a continuous series of pallet wheels like those 
are lifted by a croasbar which has a long bent lever | end of the cup wheel shaft. The lever ¢ carries at in the Smyth distributor, and against these press 
attached to it, and the end of which, when thrown |its lower end a small bracket on which a third a number of s rapers, which, however, are not 
up, engages i latch detent, in the side of the seed | toothed wheel d is mounted, so that by a movement | springs, but are simple plates hung on a shaft, and 


hopper. and is held fast of the reversing gear, the machine can be put out each carrying behind it a’short lever and small weight 
Py £ if ying 





Messrs. Lilpop, Rau, and Co., of Warsaw, showed, | of operation. For this special class of drill, with | which keep the face of the scraper always in contact 
as we have said, several drills with exactly similar | the cup wheel shaft below the main axle, the mode | with the pallet wheels. The sluices of the manure 
details as those just described. One of these is a| of driving adopted seems to be a good one. hopper are closed simulaneously by a lever, and the 
very large four-row drill, with a screw adjustment It is scarcely worth while giving the names of the | hopper itself is levelled by means of a cranked 
in the centre for setting the position of the brass | several makers between this last stand and that of | lever, worm gear, and rack. The pallet wheel 
shutter. On the shutter shaft are two small fingers | Messrs. Garrett, who showed copies of the latter | shaft is driven by gearing in the ordinary way, and 
with forked ends; the forks engage in the bosses| machines. Of Messrs, Garrett's exhibits all we at the opposite end of the shaft is a bevelled wheel, 
of two independent nuts with milled heads, mounted | need say is that they were excellent in workman- | gearing into a second, which gives motion to a smal 
on a screwed spindle. By turning these in either | ship, and judging from the respective exhibits, the | connecting rod, taking hold of a bar under the 
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spt of the manure hopper, and which, by this! THE LAUNC : [RON narmoured ships, are the gunboats of the Coquette class ; 
front of the man PI y THE LAUNCH OF THE IRONCLAD KAISER. | unermoured ships, aro the gunboats sine 


means, is moved to and fro, for agitating the manure. 
The distributing flap of this machine has a very 
broad opening at the bottom, and a canvas screen 
is added, hanging down almost to the ground, to 
prevent the manure from being scattered. The 
fore carriage of this machine is framed with angle 
iron. 
The two drills shown by this firm were also well 
executed, A peculiarity of detail is shown in Fig. 74. 
From this it will be seen that the coulter blade may 
be removed at any time and easily replaced. Dis- 
tributing tubes with two ball joints, Fig. 75, are 
also employed. In both drills a shaft with two 
quadrants are employed to raise the coulter bars. 
te 72 
vic 4 FIG 73. 
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An examination of the seed-sowing appliances 
exhibited by foreign makers, showed with two or three 
exceptions, but little useful originality, the large 
majority preferring to make copies, and very bad 
copies in a few instances, of English machines. 
While this fact enhances in one sense the value and 
appreciation of these machines, on the other hand, 
the bad copies which are so freely sold, do much to 
bring them into bad repute, and more than one first- 

English maker, has before now found his 
, in certain districts, almost spoiled, because 
his so-called machines had earned a bad name, and 
no purchasers would believe that there was any 
distinction between the genuine implements and 
the forgeries. As, however, a eee appreciation 
of good work becomes more general, and manufac- 
turers like Garrett, of Buckau, and Clayton and 
Shuttleworth, of Vienna, as well as the several firms 
who export largely from England, are constantly 
educating purchasers on this point, the clumsy 
imitations will find in the course of a short time but 
a poor market for their goods, and they must either 
abandon the competition or introduce a different 
class of work, Judging from the samples exhibited, 


clase 


trad 





this appears difficult except for the foreign firms 
which enjoy deservedly a high reputation. 

Taking everything into consideration, we should 
imagine that English manufacturers of seed-sowing | 
uuplements will, formany years tocome, keepthe posi- | 
tion they now possess in the foreign trade, and indeed 
it should improve, because, imitating manufacturers 
must always follow originators at a considerable 
distance, and purchasers are constantly becoming 
better able to distinguish between the genuine 
article and its imitation. 


Cayavian Ratuways.—The Port Whitby and Port Perry 
sailway Company has given notice that it will apply to the 
Canadian Parliament for power to extend its line to French 
River or Lake Nipissing and to build a branch to Oshawa. 
Mr. M‘Greevey has left Quebec for England to negotiate a 
loan for the North Shore Railway. The Midland Railway 
Company of Canada has asked the townships of Mara, 
Medonte, Tay, and Ting to contribute bonuses towards 





carrying a road through to Georgian Bay. 





Tue Kaiser, the first of the two large ironclad frigates 
designed by Mr. E. J. Reed for the German Government, 
was successfully launched from the building yard of Mr. 
Samuda, at Poplar, on Thursday the 19th inst. A distin- 


guished company of foreign visitors was present, and were | of 


after the launch entertained at a sumptuous déjeuner pro- 
vided by the builder. Mr. Reed, the eminent designer of 
the vessel, was unavoidably absent from England at the 
time of the launch, and was therefore unable to take that 
prominent part in the ceremony which otherwise would 
have been expected of him. 

Mr. Samuda, in proposing the toast of prosperity to the 
vessel, gave several particulars of her construction. 

Her length between perpendiculars is 280 ft., breadth 
extreme 62 ft. 8 in., depth in hold, 19 ft. 8 in.; mean 
draught of water when equipped for sea 24 ft. 5 in., and 
displacement about 7560 tons. She is protected with an 
armour belt all fore and aft, extending from about 5 ft. 6 in. 
below the water line to the main deck. The armour plated 
battery, which is placed a little before the midship portion 
of the vessel, and on the main deck, is formed similarly to 
that of the Hercules, and is arranged to contain 8 22-ton 
Krupp guns. The two foremost guns in the battery are 
fitted as bow chasers, and can be fired parallel to the fore 
and aft line. The two after battery guns can be trained to 
fire in lines 15 deg. with the keel. In addition to these 
eight guns, there is an 18-ton Krupp gun mounted behind 
armour on the main deck right aft. This gun bas a range 
of fire of 30 deg., or 15 deg. on either side of the fore and aft 
line. It will be readily seen thatthe nine guns arranged as 
described command an all-round fire, a very formidable 
feature in the design. 

The defensive qualities of the Kaiser are as follows: The 
armour at the water line and other initial parts is 10 in. 
thick, and at other places it is8in. The backing is of teak 
8 in. to 10 in. thick, while the plates behind armour amid- 
ships are 14 in. thick, The whole of the armour, backing, 
&c., is supported in the usual manner by vertical frames 
10 in. deep, spaced 2 ft. apart. The main deck beams are 
covered with thick deck plating to protect the magazines, 
store-rooms, &c., from dropping fire. The vessel is pro- 
vided with an inner bottom and with numerous transverse 
water-tight frames and bulkheads,jwhich, with the inner and 
outer bottoms and water-tight flats, divide the lower part 
of the ship into a large number of water-tight divisions. 
Our readers will searcely need to be reminded of the impor- 
tance of the latter to resist the effects of torpedo attacks, 
and to decrease the chances of foundering from injury to 
her bottom. Carefully considered arrangements have also 
been made for draining and flooding each and every com- 
partment in the vessel, by the most simple and readiest 
means. 

The engines, manufactured by Messrs. J. Penn and Sons, 
will be capable of developing 8000 horse power, and it is 
expected that this power will propel the Kaiser at a speed 
of 14 knots per hour. Besides this she will be ship-rigged, 
and will carry a large spread of sail. 

His Excellency the German Ambassador, in responding 
to the toast, wishing prosperity to the Kaiser, said that 
England and Germany were the two great civilising powers, 
and he hoped that if ever the guns of the Kaiser were to be 
fired that it would be side by side with the guns of our 
English ships. 

The Kaiser will, we understand, be completed by about 
the end of this year, and the launch of the sister ship, the 
Deutschland, may be expected to take place in about six 
months from the present time. 


THE 15-CENTIMETRE KRUPP GUN, 

WE illustrate on page 226, a long 15-centimetre (5.9 in.) 
gun, manufactured by Mr. F. Krupp, of Essen, and ex- 
hibited by him at the Vienna Exhibition. The gun, which 
is mounted on a carriage fer coast defence, has been already 
noticed by us (See Excrneerine, vol. xvi., page 134). The 
following are its principal dimensions: bore, 5.9 in.; 
length of gun, 151.59 in.; length of bore, 134.95 in. ; 
weight of gun, including breech piece, 8800 1b.; pre- 
ponderance, 165.5 lb.; mumber of grooves, 48; twist, one 
turn in 381 in.; weight of loaded steel shell, 77 Ib.; weight 
of charge for same, 17.6 Ib.; initial velocity of steel shell, 
1508 ft ; weight of loaded cast-iron shell, 61.6 lb. ; weight 
of charge for same, 14.3 lb.; initial velocity of cast-iron 
shell, 1525 ft. Mr. Broadwell’s system of breechloading is 
of course employed in this gun. 
ON SOME RECENT DESIGNS FOR SHIPS 

OF WAR FOR THE BRITISH NAVY, AR- 

MOURED AND UNARMOURED.* 

By NaTuanikgt Barwapy, 4 Chief Naval Architect of 
the Royal Navy, Vice-President. 

I propose to give a brief description of several classes of 
unarmoured vessels which are now building from recent de- 
signs, and which promise to have some degree of permanence 
as types, because they do not differ widely in their general 
character from vessels which have been found to be well 
suited to the wants of the Navy. 

They differ from earlier types mainly in having higher 
speed under steam, greater powers of offence and defence, 
and improved structural arrangements for securing greater 
durabilty of the bull, 

Those which I have selected as the most intetesting of the 


Rover, and Bacchanté. 
It will doubtless be to some extent interesting to 
to have a brief description of the new ironclads i 


also 


ypes, 
frigates for cruising, and a first-class fighting ship for Euro- 


pean warfare, 
Unarmoured Vessels. 

The Coquette Class.—In order to give an idea of the 
sort of service which these vessels are required to perform, I 
cannot probably do better than give you the stations of the 
existing vessels of the class. They are Coquette, Decoy, and 
Merlin, on the West Coast of Africa; Mosquito and Swinger, 
in China; Zephyr, West Indies; Ariel, Coast of Spain; 
Goshawk, Coast of Ireland; Foam, destined for West Coast 
of Africa. The first of the class was designed and built in 
1870-71. They are in fact the smallest kind of sea-going 
fighting ships in the Navy. 

They are 125 feet long, have a displacement or total weight 
of 400 tons, with 9 ft. mean draught of water. They have 
engines nominally of 60 horse power, but indicating from 
six to seven times this amount, the measured mile speed of 
the various vessels comprising the class varies between 9 
knots and 10} knots, the average may be taken at from 4 to 
10 knots. At a ope of 6 knots they will average eight 
hours with a ton of coals. 

They are three-masted vessels, square rigged upon the 
foremast only. They have lifting screws, and can make 
long passages under sail. Their armament consists of two 
64-pounders and two 20-pounders. 

he Arab Class.—These are vessels of the same de- 
scription as the Coquette class, and are designed for similar 
service, but they are somewhat larger and much more power- 
fully armed, and are usually called sloops. 

heir displacement is a little over 600 tons, or 50 per cent. 
in excess of the Coquettes, with 11 ft. mean draught of water, 
and they carry one 118-pounder gun, and two 64-pounders. 
ay are square rigged on the mainmast as well as on the 
‘oremast. 


The Daring Class.—They are of the same general cha- 
racter as those last descri and are rigged sumilarly, but 
they have 900 tons displacement, i. ¢., 50 per cent. in exccss 
of the Arab class, with a draught of water 2 ft. in excess of 
theirs and 4ft.in excess of that of the Coquette. They 
also require twice as many men in the crew as the Co- 

uettes, the complements for the three classes being about 
0, 90, and 120 men respectively. 

The armament of this class is the same at the bow and 
stern as the Arab, viz. 64-pounder; but instead of one 115- 
pounder gun amidships, they carry two. 

All these three classes are adapted to the same description 
of work, except that the genbecte cannot be re ed as 
cruisers in the fullest sense. ‘They would all have nearly the 
same working speed (the larger vessels having the advantage 
of half a knot or eo), and the same description of armament. 
The differences would be broadly, that in displacement they 
would stand to each other in the proportion of 4:6: 9; in 
indicated power of engines as 4: 5}:7}; in number of 
men as 60: 90: 120; and in cost of hull and engines as 4: 
74: 9 ‘ 

The Magicienne Class.—In passing to this class from 
the last we make a large stride. The displacement doubles 
itself, the indicated power of the engines is nearly trebled, 
the mean draught of water is increased to 16} {t., and the 
cost of hull and engines is increased in the proportion of 
21 i to 9. 

‘hese variations are due, mainly, to an increase of three 
knots in speed. The vessels already described serve admir- 
ably for foreign stations in a time of peace; but they would 
be too slow for service against privateers, and for convoying 
merchant ships in a time of war. The lowest speed which 
we can regard as admissible for such work is 13 knots asa 
measured mile speed; and all the vessels remaining to be 
described, unarmoured and armoured, comply with this condi- 
tion. The dimensions which are necessary in order to do this, 
allow us to pase from guns which are pivoted centrally, and 
fire on either side, to a row of guns on each side of the ship, 
worked in independent broadsides. 

In this (Magicienne) class (which would be called sloops 
or corvettes, according as age were commanded by a com- 
mander or captain), there is the same bow and etern fire as 
in the two classes (Daring and Arab) last described; but in 
addition to these bow and stern guns there are twelve 64- 
pounders employed as broadside guns, so that the total 
armament consists of fourteen 64-pounders. The bow and 
stern guns work under the cover of a forecastle and a poop 
respectively, but the rest are uncovered. 

his class does not differ widely in general character from 
what is known as the Blanche class, but it is designed to re- 
place that class and the Niobe class preceding it, as well as 
the Druid class which is more recent. 

The Magicienne is, except in the matter of the materials of 
construction, another example of the class to which the 
Encounter, Amethyst, and Modeste belong. These vessels 
were desi in 1872, and are regarded with much favour 
by the officers who have reported upon them. ‘The difference, 
so far as material is concerned, is that while they are built 
with wooden frames the Magicienne has iron frames, for the 
sake of securing greater durability. We have im fact 
arrived at this point in the history of iron shipbuilding for 
war purposes, that from the smaliest gunboat to the largest 
ironclad, the exemplars of each elass have iron ribs. Wooden 
ribs are finally doomed. 

Up to this point all the classes I have named have a 
double thickness of wood planking upon these ribs or frames 
and are coppered. 

All the classes above the Magicienne have an iron skin as 
well as iron ribs, some of them having another covering of 
wood with a zine or copper sheathing, and some have only 
the iron skin with an internal cellular space for 





° Paper read before the Institution of Naval Architects. 
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armour bulkhead of which I have already spoken 
bow of the ship at 60 ft. from the stem, rises to a 
of the water with armour of 9 in. and 
forecastle, and it turns round 
, long 

- ‘ 5 ‘ 
* fire from ahead and | increase in 
nly at the rear, for 
this armoured forecastle will 





one matter in| capable of giving it, to the buoyancy and stability of the ] jections which have been raised against the low freeboard a: i 
to her} other features in the Devastation, Thunderer, and Fy,, 





These structures furnish also most luxurious aceommodatisn 
for officers and seamen. 
The step in advance has therefore been from 14 in. of 

| armour to 24in.; from 35-ton gum to 80-ton guns; from te 
|} guns ahead to four guns ahead; from a height of 10 ft, fo» 

working the anchors to 20 ft.; and this is done without ar, 
cost, and with a reduction of 
draught of water. 
I cannot attempt to describe the numerous novel and 
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ate with the engine room, | interesting features of such a design, but I may say tha 
| pains have been spared taprotect her against under-wator 
unarmoured, i when en- | attac ks by isolation of the independent engines, the s 
adside guns are unprotect livision of boiler compartments, and such further sub.diy; 
under the forecastle, and as | sions as were possible with due regard to proper facilities { 
uttery is as unprotected as it | moving about. The result is, that the ship is perfectly ay 
rh j easly work able, although she is divided in ne hun 
uld. how r, be always t and twenty-seven water-tight compartments 
that an be wi | My belief is, that in the Inflexible we have rea 
r, ar being laid on | the extreme limit in thickness of armour for sea-going 
1 by wire when passing an | Saips. ' : 
-, alien att n either side to ram I'he temptation is always great to secure more and mor 
( pared with pow il, fast unarmoured ships, and en- | power by the expenditure of ever-increasing sums of mong 
saved with them, the Shannon w have all the advantage put it is my conviction that we shall not in any futur 
of a first-class ironclad, and would be as unassailable as the | beyond this expenditure. 
re formida e| Some of the ironclads designed ten or twelve years ag 
iT; ich has | ‘ st re than the Inflexible will; but succeedix g ships 
vould ¢ @ more reasonable in cost until the Fury again approache 
the M taur | them. F af 
power « f that In the Inflexible provision has been made bot 1 oy v 
and defensively for an enormous increase in the powers 
her ironclads | 4tullery without any increase in the cost of the ship. 
h a ship like sali . 
with an iron NOTES FROM CLEVELAND AND THE 
ted, viz., the NORTHERN COUNTIES. 
i stand at 68 MIppDLessRovau, Wednesday 
The Cleveland Tron Market.—Yesterday the attendance 
ships so dis- Change at Middlesbrough was not so | urge as usual, and 
and Triumph, | re was very little business done. Prices in all branches 
merits of the | trade are de ng, and the prospects are most dis 
to the matter le raging. Some of the pig makers, in spite of the fact that 
Amph in this | stocks are so large, and that prices are falling, continu 
mparison, because I have in another place spoken in the | quote No. 3 at ¢2s. 6d. per tom. Against this it must 
ghest terms I could command of the vessels of the Triun | stated that yesterday No. 3 was sold as low as 66s. per t 
lass. I compared them at the same ti with the armoured | and in Glasgow it is being disposed of at 65s. here ar 
on na s. and I sh i nt same relative | makers who are in a position to adhere to their prices, w 
Shannor | are five or six shillings per ton higher than brokers; but 
: T at once that | less the demand increases considerably they will soon be 






































n will not ith these two | pelled to sell at the same rate as merchants. Forge iron has 
ships now bu t st be re- | actually been sold as low as 60s. It is now the general of 
membered that r the cost of one | that if there is not a marked improvement in a short ¢ 
Superb s f the blast furnaces in Cleveland will be damped dow 

I will not trouble you with a description of these ships The Finished Iron Trade.—The finished trade is mor 
I wi | only say f th 0 that they w ve but tw inaste lepressed. Inquiries have fallen off 38 
ronclads in world sity seldom seen in Cleveland. rk 
t Redoutable, now and, and it is feared that some of the i 
L’Orient, and the turr » sooner than was expected if new orders are not 
bra in navy Both 1. There is one source of comfort, and that is, tha 
very great offer e an es for rails for the colonies are more numerous, a 
novel features, some of . rtainly lead to business. We hear that a portior 4 
rhe Temeraire is, I believe, especi ge order tor rails on account of the Government ia Victoria 
arge a int of favour in the Navy. 1as been secured by a Middlesbrough firm. Ordinary ra 
The Inf This is the ship which the progress of in- | are juoted 9/. 1Us. per ton at w rks. Plates are ab ] 
vention in artillery has finally driven us to resort to. Ha per ton lower than th y were last week. Most makers ask 
manufacture of enormous ordnance been stopped when | 117, 15s. to 12/. per ton for ship plates, and 12/. 5s. to 1 
t »-ten gun was introduced, we might have been satisfied 10s. for boiler plates. The manufacturers of common bars 
with the Fury witl t guns of this nature, and her 14in. | are badly off for work. 
- cone : é va Ln he i te beildis s The Coal and Coke Trade s.~A further reduction has been 
made in the prices of coal and coke. Good coke can now 


n that we « 1 not allow foreign 
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ywerful than any of our 
wn, however ready we might have been to allow them to 
lefend themselves with thicker armour. bh therefore, 
it was known that the ships in which these were to be 
mounted were to be protected by 22 inches of ar r, thickness 
f armour was not made a ruling feature of the design of the 
first-class ship, which was to mark the next step in advance 
ipon t Fury; but the first of the ruling conditions was 
1} that she should be able to mount the heaviest guns which | 











ild possibly be made now, and by some easy modifications 
ir ‘ tior r, guns of twice that weight when 
t . The other conditions were that 
she should have a speed of 14 knots at the measured mile, 
and that she shou not exceed the dimensions and cost of | 


was found to be possible in conformity 
of armour. 
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ships. It 
ns to protect the hull by 2 ft. 
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with thee { nat 
may describe t 
manner 

| Imagine a floating castle 110 ft. long 
10 ft. out of the water, and having above that again tw 
irrets planted diagonally at » corners. 

ne this castle and its turrets to be heavily plated with 
and that each turret has with two guns of about 
ach, perhaps in the course of a few years of guns of 





its Oppos 









gether at an enemy alicad or on either beam, 
and in pairs towards every point of the compass 

Attached to this rectangular armoured castle, but com- 
pletely submerged, every part being 6 ft. to 7 ft. under water, 











|} there is a hull of the ordinary form with a powerful ram 
| bow, with twin screws, and a submerged rudder and 
| helm. This compound structure is the fighting part of the 


eae rthiness, speed, and shapeliness would be wanting 
in such a structure if it had no additions to it ; there is, there- 
fore, an unarmoured structure lying above the submerged 
and connected with it, both before and abaft the ar- 





moured castle, and as this structure rises 20 ft. out of the 
water, from stem to stern, without cepriving the guns of 


that command of the horizon already described, and as it more- 
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over renders a flying deck unnecessary, it gets over the ob- 


ee 








le to you briefly in the following 


and 75 ft. wide rising 


. Conceive these guns to be capable of 








boug! 


at 24s. per ton, just about half the price at whi 


Was selling a short time ago. 
The 


Northumberland and Durham have given noti 


Pitmen and their Wages.—The ex lliery WI 
e to 


equiv: 





that their wages will be reduced to an 
<«V per cé nt. 
ry reduction, probs There is lit 
to believe that there will be any unusual difficulty in getting 
the question amicably arranged. 

The Wages Question in the Iron Trade.—There has beet 
a great deal of disappointment expressed at the conf 5 








I 
of masters and men in London not being able to agree to 4 


sliding scale for the settlement of wages in the Staffurdshire 
and North of England districts. The Lronworkers’ Association 
will hold a meeting to-morrow at Darlington to consider th 
mens’ view of the question. 





NOTES FROM THE SOUTH-WEST. 
brainage of Midsomer Norton.—Last week the M 
Norton Local Board considered a drainage scheme, accor¢- 





‘ting to plaus, report, and estimates prepared by Mr. A. W- 
} Estridge, C.E., of Trowbridge and Bristol. The schem 





| embraced two methods for carrying out the undertaking, 
lraining the Norton and Weiton valleys separately, at 4 
cost of 2250/.; and the other by uniting the valleys by 4 


tunnel, at a cost of 2750/7. The adjoining districts of Uian- 
lown, Downside, and Clapton were also rep yrted on @ 
estimates were given for the necessary works in eaeh case 
Mr. Ashman remarked that the plan which commended itseil 
to his mind, although more expensive in the first instance, 
was the tunnel scheme. It dealt more easily and effect j 
with the disposal of the sewage, as pointed out by the en 
gineer. The Board fully concurred in this view, and orderec 
copies of the plans to be sent to the Local Government 
Board, and that Mr. Perren should apply for powers to raise 
the necessary loan for executing the works. The engineers 
proposal for utilising the sewage is by subsiding tanks and 
downward intermitted filtration. 

Miners’ Wages.—It seems that a redaction in the wages f 
colliers spoken of as likely to ensue upon the decrease in the 
price of coal will not be effected without resistance on the 
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art of the men. The miners, pemenneirye d by 300 dele- | 
P tes at Lianelly on Saturday, reso ‘ved to reduce the output | 
“rece 8 per cent. per week for one month, and thus them- 
selves regulate the laws of supply and demand, if the un- 
evenness these is to be adduced as a reason why they 


bmit to a < dimint ition of wages. 


} FROM THE “NORTH. 
Giascow, Wednesday. 

Pig-Iron mere et.—Since last report the ten- 

riron market has been decide dly downwards. 
nd Friday a ryt rge business was done between 
the closing price for the week being 86s. 6d 
is transaction ok place on Monday, business cor- 
is. 6d. cash, and receding quickly to 83s. 61., 
and again dre ypping to 83s. 6d., 
iyers. The aaah a was very heavy 
on essing sales were made one to 
t week fixed. Sales were done during the day at 
, one month fixed. The market was again 
erday, and as low as 78s. 6d. cash was taken 
sing price in the afternoon being 79s. 6d. 
nth. Business was done this fore- 
cash, ing sellers 8s. 6d 
a degree of firmness in the 
ss was to 82s. cash, buyers now 
Js. 6d. Last week's shipments of pig iron 
12,039 tons in the cor- 
showing conclu ] 
iron isin very ht 
1oted 3 
Gartsherrie 


should 8u 
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meneing at 85 
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and press 


Bis. 6d elos 
marked 
lone 1 
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ns, as against 
g ek ust year 
us fallen off. Makers 

No. 1 brands are 


Coltness 





demand ; 
two or three 
are quoted at/ 
that is quoted 





j ut 85a. ; 
g and 
y one, namely, Cald 

t ey this must only be 
—It was full 
rate deliberati: 
held in 
ing trade, 
en, was about to enter 
be very soon te 


y ex 


{ the 
the conference 


in the min 


ms 





Glasgow 
bet ween 
upon a 
kely to be rminated. 
r of the Monklands Iron and 
own responsibility made over- 
acting on behalf of the miners. 
ng scale should be agreed upon 
the rate of wages without strikes | 
urse to, the principa! of the pro- 
gulation of the wages to miners by the 
iron. Starting with iron at oa, per ton 
ges at Ss. 6d. per day, and for every 
give an advance of 6d 
s, thus 55s., 4s. per day, 
n—the average selling price of iron | 
th regulating the rate of wages for the next. The 
st unanimously approved of the plan, and were | 
nd it in their various districts; but a great dif- | 
n has been manif 1 among the miners 
t, and even the other ironmasters had not | 
1e proposal before it was announced 
h some of them are believed to | 
es favourably regarding the principle 
At another conference held yester- | 
ut three large works on strike 
rks ball ted out were Messrs. | 
and ( William Baird and Co., and 
f Messrs. Merry for Cuninghame. Nearly 
rks, except those of Mid and East Lothian, 
most of them having accepted of the 
A meeting of the ironmasters was 
lay, but no change was announced or 
great importance. The number of fur- 
od of last week was only 34, but I be- 
ber is now even less than that. 
AS ty of Arts.—The ninth meeting of the 
Monday evening. Mr. Edward | 
n on “An improved Arrange- 
r raging lisengaging the Free Pulley of a Turn- | 
r Lat vith Back Motion.” ‘he adjourned discussion on | 
essay on “ Technical Instruction” was resumed, 
ar r of gentlemen expressed their opinion upon the | 
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s usual, 





was held on 


r 
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communicat 





ig and 


| provision having previously existed in this respect. 


yineers 
ig of 
held 


ind Shipbuilders in Scot 
the Institution of Engineers and 
last evening, Mr. Robert Duncan, 
The first paper read was on “ Re- 
roved Arrangements of Mr. Carter's 
Mr. J. W. Carter, Londonderry. It gave an 
modifications in the arrangements of the 
hich the principle of the invention may be 
the surface condensers of marine engines. An in- 
n followed, but in the absence of the author 
not fully elucidated. A paper was also 
y Mr. Thomas Adams, Manchester, on “ The Mechani- | 
4\ l'roportions and Geometry embodied in the Construction 
t-Acting Spring Safety Valve, and on certain Phe- 
ding the Behaviour of the Steam at and about | 
ng Orifi The discussion on Mr. Adams's paper | 
vas postponed till next meeting. | 
Whitehaven Do ul Harbour Works.—These works | 
w being i forward rapidly, the enlargement of 
North He arbour will be completed during the summer. 
h and east walls of the dock are almost complete, and 
g for the entrance is advancing. The slope and em- 
seting the North and South Harbours is pro- 
rapi ily and will be open for traflic early in the 
rhe seaward face of all the outer walls in the 
rs is formed of ashlar, rough pitched, and the inner 
ir and dock walls are an excellent sample of “sneeked 
me ' Concrete is usec d very extensively i in the new works. 
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¥ Dock Esrate.—The Mersey Docks Board have 
umously inereased the salary of their engineer, Mr. Lyster, 
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| tained. 


| laid down nearly 12 miles. 





from 35007 


- to 4000/7. per annum. 


WINDSOR PARK WATER SUPPLY AND 

WINDSOR CASTLE SEWAGE WORKS. 
Durre the past five years three important sanitary 
works have been carried out on that portion of the River 
Thames lying between the Windsor and Eton Bridge and 
the Staines Bridge, a length of 7 miles. These works com- 
prise : first, the arterial treatment of the river by locks, 
weirs, andtumbling bays, for reducing the floods; second, 
the water works for the supply of Windsor Gre at Park ; 
and third; the sewage drainage works of Windsor Castle 
and other Crown buildings, Of the arterial drainage 
ks it is Our intention to speak but briefly, the interest 
ir readers lying chiefly in the mechanical arrangements 
pted in carrying out the improvements included under 








the second and third heads. In the first place the locks, 
weirs, and other regulating works have been rebuilt, 
the bed of the river dredged where necessary, obstructions 
removed, and tumbling bays constructed. The result of 


all this was, that even before the works were quite finished, 
a very great reduction was found to have taken place in the 
flood level, a difference of about 1 ft. 6 in. in vertical 


| height having been observed as against previous floods. 


of 


considerable, 


The horizontal diff in such a flat stretch 
ountry as that under consideration is very 
and has here placed houses formerly within the flood line, 
far beyond the present maximum rise. As a consequence 
the outbreaks of epidemic diseases, after floods, and which 
clearly traceable to the bad situation of such houses, 
| eased to oct ur. 

the Win 


rence 





have 


Turning to isor Great Park Water Works it is 





to be observed that, f r many years, the private dwellings 
of the official staff, the large hunting establishments, and 
| the workshops had perienced a serious want of water 
There were about 250 inhab itants and 150 horses, and in 
1erous instances the supply was effe ted by means of 
*r-carts, which, in some cases, drew the supply from 
very objectionable sources. There were besides, about 
300 acres of land available for building purposes if a water 


supply could be procured, but which of necessity were lying 








The difficulties culminated in the dry summers of 

and 1870, when the dearth of water became a most 
serious matter. The ponds in the park, containing only 
surface water, were not reliable sources to draw from, and 
an artesian well was too hazardous an experiment to be 
attempted. About the same time it was determined to 
onvey all the sewage from Windsor Castle and Frogmore 
to a distance, and there to utilise it for irrigation. Con 
siderable discussion then took place upon the subject between 
| the law officers of the Crown, the Thames Conservators, 
and other authorities, and with Messrs. Eastons and 


Anderson, of London, upon the mechanical questions in- 


} volved. It was finally decided by Mr. William Menzies, 
the Crown surveyur, to combine two establishments for 
| dealing with the park water supply and the castle sewage 


1 the neighbourhood of Old Windsor Lock 
proposed to attemptto reach the chalk near 
the river for water, but it found that the chalk was 
100 ft. that the water would not rise higher than 
30 ft. from the surface. A well was consequently sunk in 
the deep bed of gravel at the side of the river, and a supply 
of exce , which promises to be 


in one scheme i 
It was at first I 


was 
de ep, and 


lent water unfailing, was ob- 

The quantity required for the Crown bt uil lings, in- 
cluding the Civil I lege at Cooper’s Hill, was 
18, er day; 18,000 gallons were reserved for 
the future requirements of the building land referred to, and 
advantage was taken of the opportunity of disposing of a 





ngineering C 


O09 galk 





portion of the additional water to houses on the borders of 
the park close to the pipes, from which some return was 
obtained in aid of the expenses. The highest cistern is 


274 ft. above the level of the river, and the length of pipes 
Arrangements are made at all 
the principal houses for a large supply in case of fire, no 
The 
works were commenced in May, 1871, and were completed 
at the close of that year. 

The pumping machinery at Old Windsor Lock, and that 
of the drainage works, are illustrated in one of our two-page 
engravings published this week, and also on page 234. 
Fig. 1 is a plan of the turbine house, showing the general 
arrangement of machinery, the turbine being placed 


41 
the 











desirable to avoid the use of steam power if possible. In 
consideration of pecuniary assistance afforded by the Crown 
to the Thames Conservancy for river improvements at Old 
Windsor, power was granted by them to the Crown to take 
water for producing power at Uld Windsor Lock, and the 
water-pumping establishment was accordingly placed along- 
the lock itself. The fall on which this water was 
available was from 3 ft. 6 in. to 4 ft., seldom varying 
beyond those limita, though both head and tail water rose 
and fell simultaneously through a range of several feet be- 


id 
siae 








| 





| 


to the left in an angle of the buildin A culvert passes 
beneath the house on the curve. Fig. 2 is a section | 
through the turbine driving shaft showing the connexion 
of the air pump with the main driving shaft. Fig. 3is a 
vertical section through the tarbine well, culvert, &c. | 
Fig. 4 is a transverse section through the turbine house 
sho he boiler. Fig. 5 is a plan of the sewage pumping 
station, showing the arrangement of the sewage pumps, 
ithe air container, &c. Fig. 6 is a section on the line A B, 
Fig. 5, while I ig r and 8 are sections on the lines C D and 
E F respectively of the same figure. 
For many reasons, including the cost of fuel, it was 





tween the summer and flood levels. This latter fact precluded 
the adoption of a Poncelet water wheel, and Messrs, Eastons 
designed a turbine, which acts, as compared with an under- 
shot water wheel, with but slight diminution of power in all 
states of the river. The turbine is of the outward flow 
Fourneyron type, 4 ft. 8 in. outside diameter, 8 in. deep 
in the openings of the vanes, with 44 blades having a 
minimum space of 14 in. between each consecutive pair. Its 
mean speed is about 42 revolutions per minute, As it was 
desirable to keep all details below the water line as simple 
and accessible as possible, the turbine was accurately pro- 
portioned for its maximum duty of 12 horse power on 
the horizontal driving shaft, and no adjastment-ring, sluice, 
or governor was fitted to it. Unlike the arrangement of 
most turbines, too, the moving parts of this one, although 
several feet under water, can be readily taken out at 
any time for examination by simply raising the horizontal 
shaft and then lifting the fan and its shaft vertically. 

The horizontal turbine shaft gives out about half of ite 
power for driving one of the duplicate sets of 3-throw hori- 
zontal pumps, which raise the water for the Windsor Park 
supply. The other half of the power is disposed of in 
driving the air-compressing pump for working the ma. 
chinery at the sewage pumping station, quarter of a mile 
distant. The water pumps are horizontal treble barreled 
force pumps, with open ends towards the cranks, being 
similar in type to several sets of portable pumps, designed 
originally for the Military Water Works at Balaclava. 
The pump barrels are 44 in. diameter by 9 in. stroke, they 
work generally at about 27 revolutions per minute, raising 
10 gallons of water per minute from a well in the gravel, 
near the turbine house, against a gross pressure varying 
from 300 to 350 ft. The air-compressing pump in the same 
building is in arrangement somewhat similar to a horizontal 
steam engine having two large water boxes extending 
vertically above the pump barrel at each end. These con 
tain water which keeps the air pump cool, and fills the 
clearance completely in each delivery stroke; the suction 
and delivery valves are in the top of these boxes, They 
were originally brass grids with india-rubber valves ; but it 
has been found advantageous to replace them with brass 


valves. The pump is driven by a belt and gearing from 
the main turbine driving shaft, and has an apparatus at- 


tached to it which throws off the driving belt, and stoys the 
pump when the air pressure in it exceeds a certain maxi- 
mum limit, and starts it again when the pressure falls below 
the minimum limit. As it was necessary to provide against 
all contingencies of accident to the turbine, an 8-horse 
power eteam engine and Cornish boiler of the simplest con- 
struction were placed in the same building. The turbine is 
of 12-horse power, having to perform the double functions 
mentioned. 

Considerable difficulty was experienced in getting in the 
lower portion of the culvert beneath the building contain 
ing the pumping machinery. Although the ground was 
sheet piled, and two 14-horse power engines were employed 
in keeping the cutting of 50 yards in length free from 
water, the bottom, which consisted of river silt and running 
sand, passed the water through so rapidly, that no concrete 
could be laid, the lime being immediately washed out. 
Eventually, however, a number of old linseed bags were 
filled with rough gravel and Burham cement, in the pro- 
portion of two of the former to one of the latter, When 
the concrete was half set, but was still, to a certain extent, 
compressible inside the bags, they were forced down into 
the sand and water among the piles, till they would go no 
further, and in 24 hours, being u nder water all the time, 
they were set in a solid mass, and the brickwork of the 
culvert was then founded upon them. The total cost of the 
water works, including mains and machinery, was £529/., 
and one man with slight occasional assistance manages the 
whole of this and the castle drainage works, at a cost of 
about 100/. a year. 


The sewage and drainage works next claim attention. 
Formerly the foul drainage of the castle and royal mews 
flowed direct into the river by a special drain, that from 
Frogmore and some of the buildings flowed into the Windsor 
sewer, whilst that from others was run into a mixed system 
of tanks and cesspools. In 1866 the Conservators of the 
Thames took possession of the upper portion of the river, 
and at once served the Crown with notices to divert all foul 
drainage from the Thames. The matter was carefully con- 
sidered, and eventually it was decided to give the Crown 
buildings a separate system of drainage from that of the 
town of Windsor. In April, 1872 , an equalising reservoir was 
built at Old Windsor. In it is an iron strainer, placed at 
the point where the foul drain enters, and which intercepts 
anything that might interfere with the pumps, and the 
whole of the remainder is lifted by the pumping machinery. A 
new foul drain was then laid in towards the Home Park 1 {t. 
Gin. in diameter, with 3 ft. fall tothe mile, and on entering 
the Home Park, branches were laid to the different build 
ings, and a junction effected with the castle foul drain. 
Ventilating shafts were built along the line up to the sur- 
face where practicable, and carried up the trees where 
near the road«, A new set of rain.water drains was laid in, 
all over the castle and the other buildings, and the water 
conducted to the river. Where the rain-water pipes had 
formerly acted as ventilators they were disconnected, and new 
special ventilators were put in, reaching over the tops of 
the battlements far above all windows. The whole of the 
foul « drainage, with its proper and regulated amount of flush- 
ing water, is conducted to the reservoir near Old Windsor, 














































‘me : 

.* > 
a re 

> ie ‘ 





oe 




















i; : - 
* 
7 
: 
i 
.. 
Lo 
> 
i 
: 
' 
* 
’ 
; f 
fr A 
“ 
ut 
, : 
Bal 
: 
4 r ‘ 9 
be : 
me 
4 ¥ b 
; : 
Ps i 
Bice pa) 
i a i 
2 ee ‘ 
Pa) j 
cGa 4 J § 
& i in “= 
is 
eee 
ae 5: 
are.” e 
fae: b 
“Sea ft 
* 
hae 
way + ae Sa 
ee ts hee ; 
ae a ee 
’ ow 3 eS 

















lhe sewage | “ at “a 
of t a aicutto VU W I 
a : ' e x : 
presse air ft the air my 
t t ‘ rt az 4 
tow i at i at ) 
s wa ae : g tra t e 
the« ° 1 ' s 
‘ " sia i 
sv t ape f 
} 
j , ] . " r 
t 1 sewa : t 
. work, a - 
i s of as I r 
t '. ar { Wag 
‘ i . ‘ ® 
1 
P ‘ 
ut 
: \ 
A t a 
al | I 
arr t 
I 
” 
5 I es 
: I I : 
‘ . ‘ 
if ‘ ‘ 
‘ i 
aca i mi 
t | ‘ t 
f nt e 
I t A i 
—" the ‘ 
iY 
; I t 1 v 
“ at ’ 4 t 
ely 
’ ’ g ‘ 
i 
1 ‘ " 
‘ 
t 
| : : 
} 
A ver \ 
‘ i ’ 
‘ Vi t 
: 
‘ ta 
\\ 
a 
! 
« Pee Pa Ex x I 
I é fort ] al ( " ‘ 
in Peel Park, Manchester, s 
fina 1 regar 
‘ i 18 en ¥ 4 
‘ most pra ‘ 
5 4 ‘ | 
dator ‘ A 
A I -™* 
wer ast r 4 ‘ Hook 
t this year at t I 
pr r ' . 
mission apy yt Ss sG 
t experiments t ster 
ast year was nper ar t u 
‘ struct for futur ‘ netr 
ex ted to meet al] known s 
f wand made of diff ma ar 
8 2@ pressure is gradually forced u 
n e phenome prece ng and atter 
be fully noted by observers in on 
64 








e of 


LK | 





g 
tical limit, has effected great saving in 


ENG 





INEERING. 


EASTONS 


ry 
: 

’ 
; 

" ; 


CONSTRUCTED BY MESSRS. 
> odd / 
; 
i 
; 
| 
! 
i 
] 
; 
it 
‘ 
a Su il 
> ~ 
Pres + ele - 
Fié 
| 
| 
| 
+, a . 
; y 




















Soo salt: 


= 


nN 
. 





“Ags 














by ~ Wa 
Le pr t pow at r neerva r 
r ies hack y ‘ r ries, 6 
mm has r t nm . 
rect to ite provement + ng 
If the records of the Patent O turned up fora 
tury back indreds, nay t sands patents, attest t 
1 r n and the genius splayed in pertect y this ma 
r “ bas a t Engia a for rreat ant 
physical force of tl ntire human race, a s ur 2m 
apr 1 eclience 
f I 4 f nearly the wh f eT nts has be t 
re nsumption of fu and yet, strange t 1 
im eng constructed last century wumes as . 
tea und pert s its work as efficiently as the best 
g 6 turne i ir git rng esta ments of t 
resent day True, perhaps, they were not so well finis 
nor so accurately put tog r, ast machine tools we now 
Ap- | possess for the rapidity and accuracy production did not 
pet n exist, but st ace the two engines side sic 
t and supt i both fr » sane ler, it 1s clear each has 
t ts cylinder, beam, crank enser, air pump, &c., and the 
f result is practically the same. In fact, notwithstanding that 
ay s century has elapsed s the five great principles were 
t stablished, viz., a hot cylinder, a cold condenser, the air 
pump, high pressure steam, and the expansion of steam, n 
new prir pe has . trod 1 that as practically 
Ch | affected t} effi ney of the ng The steam pertorms 
r t same funct a, passes t ghe ar Valves, cylinders, 
y e., t t it i years ago. 
t i, is the consumption r indicated 
| sam The anawer is, no. The saving, 
ed jh any new principle involved, but to the 
ia ints named. The first three, viz., 
are | ¢ condenser, and the air pump, are 
t/ at present practically icient and, therefore, we cann 
utes k for a saving in that quarter rhe last two embodying 
steam at Ligh pressures and expanding it to its utmost prac- 


fuel, as witness the 


* A paper read before the Liverpool Polytechnic Society. 
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per cent 
This great « yis mainly to steam of r 
eur rom te ® per s r “ 
fr six to ten-fold, and if w st have still great 
ney, the pressure and expansion must be i 1 
“ be easily seen that to atta this end it ar 5 
“ t engir t with t t Tr 
I npin rs x) 
steam at 15 
appears t r 
700 to 1500 Ik 
cylinders w 
But in dea 
must be taken 5 
bave cost the ear y engineers a great deal f ft a 
experience before they arrive ia 
construction of steam ft ers : 
lead, copper, and cast iron y hi 
using wrought-iron plates ar them together 
rivets. So long as these mater in use, the pressur 
seldom exceeded a few pounds per square inch; as th { 
boiler making increased the balloon and w agon sh ape gs 
way to the cylindrical, t Cornish, and Lancashire types, ' 
latter giving steam at high pressures and with corresponding 
econor y 
In order that the comparative value of high p "am 
over low may be made quite clear to us, the annexed diagra 
Fig. 4, is intended to show the ultimate practical am f 
work to be obtained from a given quantity of water converted 
into steam at different pressures. And it is based on the fact 
that in any two boilers working at different pressures, th 
same amount of fuel will practically evaporate the same weigh! 
of water. The steam is expanded down to 5 Ib. above 
2 Ib. to be deducted for back pressure. : 


The first column gives the pressures in atmospheres wit 
| 


the pressure in pounds per square inch to correspor 
second is the cut off, the third is the ratio of expansi 
fourth is the mean pressure, and the fifth is the mean ef 
pressure or horse power. i 
is a curve of the mean pressures, whose ordinates corr 
wit the two last columns. 





The diagram at the right-hand 
spor 
“r 
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Back tube plate A 


The explanation is as follows: when using steam of one 
vont deor-plate an or 
tube Bock doom plate | 
i 


atmosphere, and expanding it down to 5 lb., the cut-off to f Promt. tud 
effect this will be .38 of the stroke, the steam will be ex- I 

panded 2) times, the mean pressure will be 10.8, and the 
mean effective will be 88 When using steam of two atmo- | 
spheres these figures wil! be .2, 5.0), 14.6, and 42.6 respectively, 
and so on for each additional atmosphere. 

Column 5 also gives the comparative horse power ; for 
example, let an engine working with steam of two atmo- 
spheres expanded down to its lowest practical limit, namely, 
5 lb. above zero, be 12.6 horse power, the same engine work- 
ing steam at 11 atmospheres and expanding down to 5 lb. 





would give out 22.7 horse power with the same consump- 





tion of fuel, or if the horse power remain the same the 
consumption of fuel will be reduced in the ratio of 22.7 | capable of indicating 1900 horse power, whereas the marine 
t 6 engineer cannot put the same indicated horse power into a 


» 12 

The manufacture of steam engines has developed itself steamship under six times this capacity, and this result is 
into three distinct classes, viz., land, marine, and locomotive. | obtained by increasing the pressure, the speed of piston, 
The marine, until very recently, was what may be termed | and the rate of combustion of the fuel. In the steamship 
the low pressure type, the pressure averaging about 15 1b. every ton saved is an extra ton added to the carrying 
Preasure wu } 
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_ square inch. The locomotive may be considered as the | capacity of the vessel, the value of which is well known to 
igh pressure type, the pressure being about 140 Ib. per steamship owners, and represents a considerable item in the 
piuare inch, while the land was of a medium type, working | course ” year. Marine engineers have overcome the salt 
‘tom 39 lb. to 60 lb. per square inch. The cause of the | water difficulty by introducing surface condensers; now I 
Rreat difference in the pressures of the marine and locomotive | would ask why do they not strive for locomotive pressures ? 
‘ies in the force of circumstances ; the pressure in the marine | It would appear that they are so accustomed to low pressures, 
could mot be increased so long as the boiler was supplied | that even now they look with great distrust/to the recent in- 
with salt water. The locomotive, on the other hand, being | crease to 60\b.. Talk about working with pressures of 
confined to breadth and height only, any increase in power | 150 Ib., it’s all nonsense, say they—it is a too dangerous pres- 
was sought for by an increase in the pressure. Thus the | sure, and yet every time they perform a journey by rail they 
aon engineer is enabled to construct a machine 20 ft. | thrust themselves within a few yards of a boiler containing 
x6 ft. x10 ft.—1200 cubic feet or 120 tons measurement, | this explosive, and is the locomotive boiler an unsafe one ? 

















| The records of boiler explosions tell us that they are safer 
than any other type of boiler 
| The present types of land and marine boilers are quite 
| unsuitable for higher pressures; in fact, it may be said that 
the pressure has reached its maximum. The shells of the 
Cornish and Lancashire have a diameter from 5 ft. to 8 ft., 
and a thickness of plates from gin. to gin. The shells of 
marine boilers have a diameter from 11 ft. to 14 {t., with 
plates from jin. to ljin. in thickness, the pressure being 
from 60 Ib. to 801b. If the pressure be increased two-fold 
or three-fold, then, in order to maintain the same strength 
of boiler, the thickness of plates must be increased in the 
same proportion. There would be great difficulty, and in 
some cases an impossibility to manufacture boilers with this 
required thickness of plates, and if so manufactured the in- 
creased cost would not lead to their speedy introduction 
Further, the furnaces generally are so small, and the space 
between the fuel and the furnace crown 80 limited, that the 
volatile products are cooled down too quickly, and before the 
full heating power is given to the slain unconsumed gas 
is the result, which never afterwards is thoroughly con- 
sumed 
To provide a steam boiler to generate steam of high 
| pressures, if we bear in mind the pressure is the same and 
the thickness of plates moderate, the thickness varies directly 
with the diameter, we are forced from one of large diameter 
to a number of subdivided shells, or the water-tube system, 
and in this subdivided state an important feature presents 
itself, viz., that of safety. The giving way of one small tube, 
compared to a large shell, would be like the bursting of a 
pistol to that of a cannon. Not only this, but we can give 
the water-tube system a margin of rafety far in excess of that 
of the present boilers without adding much to its weight. 
And if we compare a 6 in.-tube, } in. thick, with a shell of 
12 ft. diameter, the thickness of the latter would require to 
be 24 times or Gin. thick, in order to withstand the same 
pressures, A tube of the above dimensions is quite able to 
withstand a bursting pressure of 30001b. per square inch, 
allowing the strength of a welded tube equal to a single 
rivetted joint, or about 34,000 lb. per square inch of section. 
| The idea of a water-tube boiler is very old. Different 
designs, and some very ingenious ones too, have come before 
the public from time to time ; the originators no doubt, im- 
pressed with the great advantages of strength, safety, and 
efficiency, have expended large sums of money in order to 
| carry into practice what no one can deny is the best in 
theory. And although a great number have been dis- 
appointed in carrying their ideas in practice, it only demon- 
| strates the fact : Ist, that either there is no harmony between 
| theory and practice; or, 2nd, that we are lamentably 
ignorant of the laws that govern the internal forces at work 
in a water-tube boiler. The first we need not discuss. With 
regard to the second, a recent case appeared in the public 
| prints in which some eminent engineers gave totally false 
reasoning, and were wide of the mark in an explanation of 
the cause of a failure which cost a considerable sum of 
money. Engineers who had seen, or who may have had 
experience with some form or other of this class of boiler, 
|} condemn it for the following reasons. 1. They are not so 
effective in evaporative efficiency for the amount of surface 
they present. 2. The tubes give way by splitting when only 
| moderate pressures are used. 
| As there is no effect without a cause, it is necessary here 
that the cause should be found. And although the same 
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safety 
what is a good and what is a bad form of water-tube boiler, 
and also to deduce the following laws 

1. 
the greatest amount of heat, by causing 
at nght angles to their axis. 
2. The tubes should be in a horizontal or in an inclined 
wition, as the most efficient to emit heat. 








he flame to travel 



































i to heat, the same laws p ; 
all the laws must be put 8. The steam generated should have free and unobstructed 
le nt mn the ther it natters escape to the steam chest. ‘ 
net wi r the laws are known or no, the work is done, and 4. The circulation or supply of water to the tubes must be 
t on . at sible self further i is to prevent ov rrheating. 
The ney of a steam | r depends on the absory These are the theor nditions 
f ut by the plates, and its emission, theref to t f an efficient water-tub lition t 
water (ne ede of the plates is exp 1 to a temperature these there are two others, not the iess important, which 
fe ral t sand degrees mn the her e th ter neern the practical part or life of a bower, viz., the faci 
perature is shtly excess of the . ' ties for cleaning and repairing 
« r act It is a well-kaown fact that a great number of marine 
l : ry e} i the natur ft eurfa nd ers are constructed with the one mect in view, viz., to 
th tem pe ture ft r 5 4 I get the gre st amount of heating suriace in the smallest 
. ae la for er et par the f the nce, while at the same time littie or no attention is paid to 
t im " e questions, how 1 this boiler t be ke pt free from scaier 
Er ecrs ar 1 1 to epeak of a certa r | and how are all ite parts to be got at for 
‘ 7 ma au t of heating e 1 that it Very unfortunately for steam boilers waters 
“ ! ‘a r t any one | contain more r less impurities iiefl and 
. ar tw r Very ‘ nie is ate f i t ire precipitated Dy heat, aud adhere 
pa t t s e hor r vert to the rfaces of the bouer, forming a coating of nor n 
u ther s along } ker j nt, or i ge stance, and i hiiowed ¢ a imulate render the 
is : t s ar " betacles at mght angles t er hable to be damaged by | 
it ‘ It is w known that a flue, as, for ance, | Many marine boilers, after being but a short tin nm use 
the f Cor i when the { travels in a| have cost large sums for reconstruction r bee ' red 
ie 6 portion gives + but f any heat t tirely useless from this caus With the water-tube 
t | i r iction of sor means for the breaking | system special Ineans must ¢ taken, that to every tube 
rf for tance, t introductior ft mposing the er e access given for cleaning or 
i wavet es. bast *® Means, in som u " ‘ of | removal, ar t t at sea, wher fa a iia give way 
inereas ‘ ‘ t per cent I} ate ¢ W may be repla iw t most despat 
W illiame ated t g surface where the The writer aving all these nts before him, feeling 
I acta of rainet or at r ta ¢ a want of a marine boiler that w g to steam p owners 
t a « t } al f surle t aa t s in high pressure and space tl pow 
This i ay f great ‘ tak vantage | enjoyed by the | motive owner, begs to introduce to notice 
of nw t er ‘ ging the tubes t the | @ Water-tube boiler, Which, alter careful consideration, be 
fla tra satr ang t axis, and so effectually | believes complies with all the conditions laid down. 
eat ex ted t s a stra run of 3ft. t Fig. 1 t precedi idinal section 
ga ‘ wn as is a ( sh flue w and Fig. 2 a transy Lip, showin 
f ft set of tour boilers. Fig. 3 is an e section through 
The « ‘ f at { a the plates is a t tar ve tube showing the r or removing the 
king s ha fora g \ wnt f | same 
nta r surface t tw t ‘ I The boiler consists of a series of inclined water tubes 
‘ 4 t os | na | , many “ l nnected at their ends totw rectangular chambers, and 
tr Aue ‘ “ t wet ra place r the hregrate, suitabie steam receivers or super- 
t tl pe : t act W it aters are arranged above ar nnected to tl rectangular 
i ‘ I t water alw ‘ } iar bers 
, “ as nt as borizonta Iwo boilers are arranged forward and two aft, their backs 
Ir t natur [ ¢ r when steam is genera iit | facing each ther with sulierent space between them t 
I ra tak the nearest way to t surfa and we able a man to enter for repairs, & The firing is effected 
cons ta flu ft 4 zed shape, sur r 1 by m the stokeholes fore and aft the boiler Ihe back ends 
water and a rent f t gases ‘ f the t ers rest upon transverse keelsons. The front end 
passir throug ve w ave for s supported on framing, the sides are ma f light iron 
t four « sas ma nt plates lined with firebrick, and the whole is covered in by 
‘ es of heating surface I toy an air casing up to the base of th . 
in be most efficient, the water j ] The tubes have an incline of to the foot, and are 
fr ts ape rravity willbe m arranged in horizontal rows and s sed that the flame 
f j must take a zig-zag course in ite passa the funnel. The 








cy r may a itely er reach = 
the plate. The left-hand s " Fie. 6 
be superior to the r as t um rising in a vertical 
direction will not be k pt < t with the plate as it 
obriously w be om the right-hand side. Now the specific 


beat of steam is .48 (water being unity), that is to say, the 


quantity of heat that water will absorb from a plate is more 





than twice th int that steam w From ffiis, t cause 
is very easily ned why the horizontal surface is « 
. ror to the 4 and this is only true for | izontal 
eurfaces above the flan 

I well-known G way tapered water tubes owe their 
gr at efi I y ¢ sides gu r I 2 way as 
to enable the steam to rise f n nt result 
w } sined were t ced r . w Tb 
= 








¢ 
Fy f 
' tw i} btained if } hati 

an . ain para t sw Absti- 
t st ix ned towards the ame If put in ¥ al, or 
i from ¢, the steam could not get away from 
the surface f and an inferior heating surface woul 
be t! sult. (Se g. 6.) 

ihe effect of having steam under pressure in contact with 
a hot plate is well known, if it be a furnace crown or a flue, it 
will either be very much distorted or an explosion will occur 
With a water tube the pressure is internal, and it is a wi 





known fact that the tenacity of iron increases as the temper- 
t j after which it gradually 





1 hardly be repeated that if the water have free 
access to a plate or tuber ainage can ensue T} plates 
or tubes not reach many grees above the boiling point. 
" ate C. W. Williams confirmed 








ved this by boiling water over 
a strong fire urged by blast, and when removed quickly from 
the fire the hand was abie to touch it without being burned 
Neither will an excess of ter re age the plate In 
the motive furnace we ea option of fuei from 
four to six times that of the ordinary furnace with perfect 


| section Fig 





front and back rectangular chambers to which the tubes are 
attached form the supply for, and the receiver of th 
steam generated in the tul 

The meth 


uUbes. 
f fixing the tubes is shown in the enlarged 
3, the four plates shown in section represent 
the front and back plates of the rectangular chamber. Al! 
the tubes are provi led with an external collar on the front 
end, and at the back end an internal screw is cut, the ends 
being turned up true to gauge. The tube plates are bored 
to suit, the front plate being screwed. Opposite each end 
each tube in the chambers is a or tor the fixing or | 
I ». The tube is entered through the door in 











noval of each tu 
front chamber, and is followed by a brass ring which 
screws into the front tube plate against the end of the tube, 
and makes the joint good. 

At the back end the tubes are received against recesses 
in the back tube plates. A brass ring with an external 
flange is entered through the door and screwed into the tube, | 
with the external flange against the plate, making the joint 
The brass rings have three internal projections to 
nable the box spanner to screw them up 

The chambers are stayed, as shown—four stays to each 
tube—the ends of the stays projecting through form studs for 
fixing the tube doors. 

he steam receivers are attached to the top of the chambers, 
and consist of cylindrical vessels of a diameter and thickness 
of plates suitable to the pressure ; they are in the uptake 
their back ends being under the funnel! 

The furnaces are lined with firebrick 
& groove on each end; t 





t 





secure. 








or tiles formed with 
the sides of the boilers and furnaces 
are rivetted bulb angle irons, at a distance about equal to 
the length of the firetiles. The firetiles are put in at the top 
and slide down the bulb iron, so as to leave an air space be 
tween themselves and the furnace casing. No mortar is re- 
quired, the bulb irons serving to secure them. 

In order to burn the volatile gases spaces are arranged be- 
tween the firetiles which admit air all round the furnace. 

It will be evident from the arrangement of the tubes and 
from what has already been stated, that this heating surface 
is the best and will absorb more heat than any other kind ; 
in fact the heat is literally filtered out of the products of 





| combustion before reaching the funnel | 


The internal circulation is provided for by inclining the | 
tubes; when ebullition commences in the bottom rows the | 
steam escapes by the upper end of the tube to the top of the | 
chamber; in its flight, however, a great deal of water is put 
inte motion, the tube having free openings at each end, a/| 
current is formed, and we have an upward rush of steam and | 
water in the back chamber. A few inclined plates attached 
to the doors, about the water level, deflect this current, the | 





Having these facts before us we are enabled to judge | water passes down the tubes, the steam being 


——=a3 
ee vat 
aapee up to the receivers, & regular circulation is establishes 
) 


y which the bottom tubes are supplied with solid water, ti, 


The tubes should be arranged in a position to absorb heat being emitted from the tube to the water. This is ap 


unportant point, as from experiments made in Americs ¢ 
ascertain the evaporative efliciency of water-tube boilers « 
was found they did not evaporate the same amount per 
square foot of heating surface that the ordinary boilers de 
and from what has already been explained it is easy to a, 
that the steam must have been locked up. and but a portios 
of the water in contact with the tubes. When we remember 
the specific heat of the former is half that of the latter i: 
explains entirely the cause of the deficiency. 

Sut another point also should be taken into consideration 
viz., the pressure and volume of the steam produced. Steam 
at one atmosphere has a volume, compared with water, of 
about 1700 fold, at seven atmospheres or 103 |b E " 
per square inch, it is but orf’-seventh, and at fourteen atmo. 
spheres or 206 lb. will be about one-fourteenth. Now ‘ 
pound of coe! will practically evaporate as much water at 4 
high pressure as it will do at a low one. The escape 
steam from the tubes of a water-tube boiler, working at or 
atmosphere, will be fourteen times the quantity that 
escape from one working at 200 lb., or seven times one wor 
ing at 100 lb 

This impresses upon our minds the internal forces 
work; in the low pressures the tubes must be large to pro. 
vide for this great circulation, or the fires must be low. [If 
neither of these be attended to the tubes will contain mor 
steam than water, overheating wil ensue, and a verry 
strong boiler will give way with very little pressure 

It is not doubted the failure of a great number of the early 
water-tube boilers was due to this cause, viz., t 
pressure, with the higher pressures a quieter circulation and 
a more solid body of water is presented to the heat, andt 
chances of overheating are greatly reduced. 

This is a great advantage possessed by the water-t 
system, and shows that it is essentially a boiler adapted for 
high pressures, for the greater the pressure worked at, the 
less the risk of overheating, and consequently the gr 

safety. 

The chambers being rectangular and flat sided, require t 
be supported like the ordinary locomotive firebox, by means 
of stays; unlike the ordinary stayed surfaces, the plates are 
from twice to thrice the thickness, and this is important at 
high pressures, as recent experiments on the bursting of 
stayed surfaces have shown that the stays remain uninjured 
while the plates give way by buckling, and the stay is 
drawn through the plate. With a thicker plate there is 
greater rigidity of the plate between the stays, hence the buck- 
ling is prevented. 

The tacilities afforded for inspection, repairing, or cleaning, 
in the boiler submitted, are such as will enable these to be 
accomplished in every part externally and internally. When 
a door is removed from each end of a tube, free scope 
afforded for the removal of scale, or, in the case of a bad 
tube, it is easily removed and replaced by a new one. Being 
able to do so is both convenient and important, as some 
marine water-tube boilers have been constructed without 
any provision against a faulty tube or with means for re- 
moving the scale. 

This boiler from its high situation in a ship as proposed, is 
not subject to the action of the biuge water, nor to the wast 
ing away of the fronts of the ash pits and from the water 
used in damping the ashes. 

The furnaces are large, giving plenty of room to thoroughly 
mix the atmospheric air with the gases arising from the fuel, 
thus promoting effective combustion before the flames and 
heating gases enter amongst the tubes. 

| Much brick about a marine boiler is objectionable. Here 

| few are used, and the trouble of fixing, replacing, or rem 
ing them is reduced to a minimum, in fact they can be re- 
placed at sea without drawing the fires. 

Quite as many boilers explode at a low pressure as at 
higher one. The margin of satety allowed in the ordinary type 
is to work at one-sixth of the bursting pressure. With the 
water-tube system, this can be greatly increased with but very 
little addition to weight. The pressure too can be increased far 
beyond anything that is at present in use, and with as great 
safety. It may be asked, how high is it possible to generate 
steam with safety? This question can be best answered when 
we know the tenacity of the material at the temperature 
used. Wrought-iron plates at 32 deg. Fabr. have a tenacity 
of 56,000 lb. per equare inch, at 550 deg. Fahr. the tenacity 
is 65,500 lb., and at 700 deg. Fahr., it is reduced again 
16,000 Ib.; now 500 deg. Fabr. is the temperature of steam 
at 1000 lb. per square inch. If we could find an engineer 
bold enough to attempt this pressure, a boiler could be mace 
just as safe—the hydraulic engineer has often to encounter 
pressure of several tons per square inch—not only this, dv! 
he would find the tenacity of the material rise from 06,0" 
to 60,500 Ib., or about 20 per cent. 

Having now brought before you this “little understoo 
and “much abused” system of generating steam, 1 would 
ask you to lay aside prejudice and consider the subject, 20 
only from a scientific point, but also with the practica: view 
of reducing the consumption of fuel at sea and on jand 
Although failures have taken place, I —_ I have traced the 
causes to their true origin. A great desire among stea™ 
users is for higher pressures, and turn the question which 
way you will, you arrive at subdivided shells; with a proper 
type, you can have efficiency, safety, and economy. Wy, 
then, should not the water-tube boiler become the s‘eam 
generator of the future ? 
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A Constantinople Mrtrororitas Rartwax.—A Turkish 
officer named Shakir Bey has submitted to the Tyrkish 
Council of State a project for a new Ci nstantinople Metro- 
politan Railway. The proposal is to connect Stamboul an¢ 
all the metropolitan pownts suitable for railway traflio—the 
line extending from San Stefano on the Sea of Marmora to 
Buyakdere on the Upper Bosphorus. The central station 
would be at Eysub on the Stamboul side of the Inner Hora. 











0 


~~ ee -@ 


=~ oer 


ed Dd te ee 


SS SS SS 


APRIL 3, 1874. ] 


ENGINEERING, 


237 





= 





ss 
URBAN RAILWAYS.—No. VIII. 

[x our last article we determined the probable 

consumption of water per indicated horse 

power per hour, which we had stated was the first 

ortion of the data required to enable us to test the 

I racy of our theoretical conclusions by a com- 


mead 


a : ” 
parison if the calculated and actual consumption of 
coal per train mile. We have now to ascertain the 


consumption of coal per horse power, and this will 
obviously be immediately obtainable from the already 
determined quantity of water, if we are informed 
of the evaporative power of one pound of coal burnt 
in the firebox of an urban locomotive, 

[he Metropolitan Railway has been cited by us 
as the standard type of urban railway, and we must, 
copsequently, accept the conditions governing the 
eperation of steam on that railway as standard 

ms. “These differ widely from those obtained 

, ordinary railways. The restricted use of the 
blast, rendered necessary by the greater portion of 
the line being covered, causes the mean rate of 
combustion per square foot of firegrate to be very 
much lower than on other lines, and as a conse- 
e the conditions under which the fuel is con- 


sumed approach more nearly to those obtained in a 
marine boiler than in a locomotive boiler of the 
ordinary type. Thus, since the grate area of the 


Metropolitan locomotive is no less than 19 square | 


J 
feet, and since the mean speed, as we have already 


is but 12 miles per hour, it follows that the 
rate of combustion per square foot of grate per hour 
will be 4, or about two-thirds of the consumption 
oal per train mile. Hence, even if the latter 
were, for a passenger train, the exceptionally large 


t of 36 lb. per mile, the rate of combustion | 


would average but 24 lb. per square foot, which is 
ne-third, or one-fourth only, of that current on ordi- 
ry railways, It will be advisable, therefore, that we 


should derive our data, as to the evaporative power 
of fuel, from experiments carried out with boilers 
in which this comparatively low rate of combustion 


btains, although, as we shall hereafter see, great 
hbderties may be taken as regards the rate of 
evaporation per square foot of grate, or per square 
foot of heating surface, without affecting appreciably 
t my of the result. 

The Parliamentary returns of trials of coals at 
the Government dockyards afford us an almost 


unlimited mass of the very class of data we require, 
the Admiralty coal-testing boiler, both in 
respect to rate of combustion and ratio of heating 


surface to grate area approximates very closely to 
the Metropolitan locomotive boiler. Again, the 
lity of coal suitable for the navy, and tested in 
Admiralty boiler, will also be that required for 
1 the Metropolitan Railway—with one small 

point of difference which may be here noted. 

The relative evaporative efliciency of different 
sorts of coal may be referred either to units of time, 
or to units of water. In a trial for speed, that coal 
will take first rank which, in the given boilers, will 
make the greatest quantity of steam in the shortest 
tine. But if the object of the trial be to arrive at 
the consumption of coal per horse power the coal 
then desired will be that which will make the 


greatest quantity of steam, not necessarily in the | 
shortest time, but with the least expenditure of fuel. | 


It is thus necessary for the Admiralty to note the 
performances of the coal used by them, in both these 
respects, or otherwise false inferences might be 

vn from successive trials of the same vessels, 


since not unfrequently two classes of coal of pre- 
y equal rank as regards evaporative power per 
unit of water differ very widely when measured in 
uts of time. If the makers of locomotives for urban 
ralways had to run their engines a measured mile 
at top speed, like their brethren of the marine de- 
Partment, they would of course select their coal 
accordingly; but as we are not racing we need con- 


cern ourselves only with the evaporative power of 
coal as expressed by the number of pounds of water | 


converted into steam by each pound of fuel. 
Let us glance at the Admiralty returns of a year's 
trials at Woolwich, Portsmouth, and Devonport 


dockyards, and make notes of the general results. | 
We may premise that in all instances a temperature 


of 100 deg. has been assumed for the feed. During 
the year we refer to, seventeen trials of fourteen 
different seams of Welsh steam coal were carried 
out at Woolwich, and the following are the sum- 
marised results as regards the evaporation of water 
per pound of coal : 
Minimum. Maximum. Mean. 
Ib. Ib. Ib. 
17 trials ... - 8.84 9.88 9.35 


In one instance only was the evaporative dut 
Jess than 9 lb. At Portsmouth 46 trials of 15 dif. 
ferent sorts of Welsh coal were made, and the 
average duty performed by each class of coal was 
as follows: 
Minimum. Maximum. Mean, 
Ib. Ib. Ib. 
46 trials ... eee 8.21 10.05 8.72 
In this series of experiments only two sorts of coal 
gave a higher average duty than 9 lb. 
At Devonport no less than 157 trials were made 
and 22 veins of coal tested : 
Minimum. Maximum. Mean. 
Ib. lb. Ib. 

157 trials ... eee 8 83 10.05 9.82 
Here, only two of the series fell below 9 Ib. duty, 
It is interesting to note the variance in the re- 

sults obtained with the same coal at different dock- 
yards, since it illustrates the influence of inherent 
differences in the quality of the coal itself, and of the 
management of the fires, atmospheric conditions, 
and numerous other contingencies, Selecting two 
examples out of many others we have the following 
comparative results ; 

At —— os aa mopegant 

. Ie * 

Thomas’s Merthyr 9.69 8.59 9.80 

Elled Vein... 9.40 8.50 9.08 





coal, but a large number of experiments were also 
earried out in the same year with North Country 
coal. At Woolwich five veins of coal were tested 
on 26 different occasions, and at Portsmouth the 
number of experiments was 55. In tabulating the 
results of these trials we may also include those 
obtained at Wigan with a sister boiler constructed 
| for the Lancashire Coal Owners’ Association : 
Minimum. Maximum. Mean. 


Ib. Ib. lb. 
Woolwich ... al 8.76 9.02 8.69 
Portsmouth sis 7.13 7.89 7.62 
Wigan as 9.30 11.77 10.10 


As in the instance of the Welsh coals, widely 
| different results were obtained at the two dock- 
yards with the same coal; thus at Woolwich the 
performance of West Hartley coal was 9.02 Ib., 
whilst at Portsmouth it was but 7.38 Ib. 

It will be noted that the Coal Owners’ results 
are higher than the Government returns would 
have led one to anticipate. ‘This might arise from 
greater personal attention having been given to the 
trials, and it is but fair to remark that the Coal 
Owners also reported the exceptionally favourable 
duty of 11.12 1b. obtained by them with some Welsh 
coal which they had tested. 

All the preceding trials were made with practically 
identical boilers, and under similar conditions. It 
will be instructive to note the lack of uniformity 
in the results deduced from the earlier Admiralty 
experiments, before this identity had been estab- 
lished. We will summarise the returns made more 
than a quarter of a century ago in the following 
instances: (1) Playfair’s report on coals suitable 
for the navy; (2) Admiralty trials with a Lanca- 
shire boiler ; (3) Trials at Woolwich with an 80 
horse power tubular boiler. 

Mini- Maxi- 
mum, mum. Mean. 
lb. Ib. Ib. 


(1) 9 samples of Welsh... 6.9 9.1 8.4 
» - Lancashire 6.5 7.9 7.1 
~ = -. Newcastle 6.1 &4 7.0 
(2) ly a Welsh os 6.3 10.2 5.9 
a = Seotch es. 7.1 8.5 7.6 
a a oe English ... ” ” 7.9 
(3) 9 - Welsh ... 8.5 12.8 9.4 


Further data than the Admiralty returns afford 
are not required for our present purpose, but as 
instances of good performantves with other types of 
boiler we may cite the following: 

Type of Tempera- Evapora- 
Bouler. ture of Feed. tion. Observers. 
deg. Ib. 


Society. 


The preceding trials were all made with Welsh | 


supply of steam was maintained with an evapora- 
tion of but 2 lb. per square foot. 

It may be concluded from the general results of 
the very large series of trials cited above, that under 
the most favourable conditions 1 lb. of carefully 
selected coal will evaporate 11 lb. of water from a 
temperature of 100 deg. If we adopt this as the 
standard highest performance, an easily remembered 
rule of thumb way of arriving at the evaporation 
from any other temperature suggests itself. We 
shall obtain a close ps yep wey to the calculated 
result if we simply add to the constant 1000 the 
temperature of the feed in degrees Fahrenheit, and 
point off the last two figures; thus if the tempera- 
ture of feed be 212 deg., the evaporation will be 
12.12 lb, When the pressure is 120 lb., the cal- 
— and approximate evaporations compare as 
ollow : 


Temperature 
of Feed. Calculated. Approximate. 
deg. Ib. 
82 oe ove 10.36 ov ove 10.82 


100 ase oe 1100 as oe 11.00 

150 oe oe 11.61 oe eae 11.60 

200 ase tes +t) er toe 12.00 
It will, of course, be remembered that these 
figures ye peer: best performances, and that a de- 
duction of about 20 per cent. in most instances, and 
even of 50 per cent. in some cases, will have to 
be made if we desire to inform ourselves of the pro- 
bable mean performance under the contingencies of 





continuous working. Bad coals and bad boilers 
jexert an equally detrimental influence upon the 
irate of evaporation. In illustration of this truth, 
|we may refer to some very recent trials of an in- 
\ferior class of Greek coal. In the Admiralty boiler 
| the rate of evaporation was but 4.01 lb., whilst on 
| the same day, and with the same boiler, a duty of 
9.33 lb. was obtained from Welsh coal. In a well- 
proportioned Lancashire boiler the performance was 
still worse, since the average duty of 30 tons of 
coal tested was but 2.58lb. of water per pound of 
fuel! ‘This was due to the bad quality of the coal, 
but that equally unfavourable results may arise from 
a bad boiler is shown by the performance of the 
‘* Sanspareil” on her trial trip, when, according to 
the official report, 1296 lb, was consumed in evapo- 
rating 2740 lb. of water, which corresponds to a 
duty of 2.11b. only—a performance which might 
|well be rivalled by a tin tea-kettle on a kitchen 
fire! 

We have now before us the summarised results of 
no less than $82 independent and responsibly-con- 
ducted trials of different samples of coal, and we 
should therefore experience little difficulty in form- 
ing a reliable estimate of the number of pounds of 
water which would be evaporated by each pound of 
coal consumed in the firebox of an urban locomo- 
tive. The given conditions in our case are: First, 
ample boiler power, or, in other words, a moderate 
rate of evaporation per square foot of grate area 
jand heating surface; second, the best quality of 
{steam coal, for none other could be used on an 
lunderground line; third, a temperature of feed 
| averaging at least 100 deg., for the tanka are used 
;as condensers, and the water will uot be discharged 
until it has acquired a temperature approaching 
200 deg. ‘The conditions being so far favourable, 
we are of opinion that we may fairly exact from 
the drivers so much care and intelligence as would 
be necessary to insure a mean evaporative duty of 
9 lb. of water for each pound of coal. We shail 
therefore assuine that duty in our subsequent calcu- 
lations, and we think the tables advanced in the 
present paper will amply justify our assumption. 

The 30 1b. of water per horse power arrived at in 
| our last article, divided by the preceding 91}b., will 
| give us 34 1b., and if to this we add 5 per cent. to 
| cover losses from blowing off, condensation at start- 
ing, and other small contingencies, we obtain 34 lb. 
for the consumption of coal per indicated horse power 
ver hour in our engine. ‘This is undoubtedly a 








Locomotive ... 210 11.39 {eae Agricultural ewer consumption than obtains with the average 


B. W. Farey, C. Gal- bites of high-pressure engines, but it is not unreason- 


bf 
loway, B. Donkin, 


| Galloway 65 10.82 a cot 4. 
aw. 
Dundonald ... 50 12.14 Rankine. 


The first of the above resulta, if the required re- 
duction for difference of temperature of feed be 
jmade, will be found to be practically identical 
| with the best performances of the Admiralty boiler, 
although in the latter instance the rate of evapora- 
tion was about 6 lb. per square foot of heating 
surface, whilst in the former such a liberal amount 
of surface had been provided, that the required 


ably low. ‘The best class of engine now turned out 


| wil perform the same duty as our engine, with about 
|half the , oonge of coal; but if we hark back 


thirty or forty years, we find, on the other band, 
that the best class of engine then in use required, 
at least, double the quantity of coal per horse power 
assumed for our locomotive. From avery clever 
and suggestive article on “ Atlantic Steam Naviga- 
tion,” published in the Edinburgh Review of April, 
1837, we learn that the crack Frigate of that day 
was the Medea. Says the reviewer: ‘“ The frigate 





Medea is a vessel recently constructed, with the 
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CRANE. 
EN-FABRIK “SAXONIA” (FORMERLY CONSTANTIN PFAFF), CHEMNITZ. 
(For Description, see the following Page.) 
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CONSTRUCTED BY MR. ARTHUR RIGG, ENGINEER, LONDON. 
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We give, above, general views of a ten horse power 
engine designed and constructed a few months ago by Mr. 
Arthur Rigg, of London, for the Scinde, Punjaub, and Delhi 
Railway ( ompany, while we also give on page 238 and on 


one of the two-page engravings which accompany the pre- 
sent number, illustrations of the chief details. The engine, 
Which was built by Mr. Rigg to drive an oil mill of which 
he also supplied the machinery, is distinguished by several 
special features, including an ingenious arrangement of 
Variable expansion gear controlled by the governor, and 
features we propose to describe in due course. 

Referring to the general views of the engine given above 


om 


and to the detail views of the bedplate, Figs. 1 to 4, of our 
two-page engraving, it will be seen that the front cylinder 
cover is cast in one piece with the bed, the cylinder being 
secured to the latter by twelve fin. studs. It will also be 
seen that the bed end which forms the cylinder cover, is 
constructed as a box casting strengthened with ribs or 
feathers, and that an oil cup is arranged to lead oil into the 
gland packing. ‘The gland is made of ample size and 
bashed with gun metal inside. . 
There is formed on the bedplate a slipper guide to be 
| hereafter described in detail, the crosshead working direct 


| upon the planed surface of that part of the bed prepared to © 








, cessful in this respect. 


receive it, while there are the usual strips and 
adjusting screws provided. The crank pedestal is 
in one casting with the bed and bored out to receive 
circular brasses, which are prevented from turning 
round by the bolts passing partly through them, an 
arrangement which gives a very neat and compact 
appearance to this detail. The feed pump is fixed 
behind the crank pedestal, as shown in Figs. 1 and 4, 
while sections and full details of it are given in 
Figs. 42 to 45 on page 238, The pump is worked 
by the main slide valve eccentric, and it will be 
noticed that the duty of the latter is pretty equally 
distributed, for the greatest velocity of the slide 
corresponds to the least velocity of the pump plunger 
and vice versd. There is a certain irregularity in 
the slide valve motion due to the manner in which 
the valve rod is jointed to the eccentric strap, 
but this irregularity takes place at the end of its 
stroke and has no evil influence on the admission 
of steam to the cylinder. The suction valve of the 
pump is placed higher than is desirable; but an air 
tap is provided to enable it to discharge any air 
which, being trapped within the pump, might prove 
detrimental to uniform and reliable working. The 
lift of the valves is regulated by adjustable stops. 
The general appearance of the engine bed is smooth, 
strong, and remarkably neat, and all the parts that 
bolt upon it are easy of access both for cleaning, 
examination, adjustment, or repairs. 

The cylinder is 10 in. in diameter and 18 in 
stroke, and detail views of it are given in Figs. 5 
to 10, on our two-page engraving. The cylinder is 
steam jacketted, and the steam enters the jacket 
from below and passes round the cylinder by two 
cored passages to the valve chest, there being thus 
a constant circulation kept up through the jacket. 
The valve chamber contains two valves, a slide 
and expansion valve, shown by Figs. 20 to 23, these 
valves being of a special and peculiar design will 
be more fully described hereafter, The steam 
passages lead diagonally from the valve ports to 
either end of the cylinder, and the exhaust pipe is 
taken out from below so as to drain away any water 
which passes through the cylinder. The usual 
waste-water cocks are also provided as well as 
indicator cocks above, and a large oil cup is so 
placed over the valves that the entering steam shall 
be well lubricated. The valve box cover and also 
the whole cylinder are felted and lagged. 

For such an engine the dise crank (which is shown 
by Fig. 11) is unusually large, but it has been 
designed in order that a high speed might be ob- 
tained without vibration, and it is perfectly suc- 
The solid half of this crank is 
of such a weight as about to balance all the reciprocat 
ing parts, namely, piston, piston rod, slipper guide, and 
connecting rod, and as a consequence there is no per- 
ceptible unsteadiness in working. It is well keyed to the 
shaft as usual, and the only remaining point to be notived 
is the hollow crank pin which serves as an admirable oil 
reservoir. In Fig. 15 this crank pin is shown in detail. 
Its end is closed by a screwed brass cup with a hole in the 
centre always open, through which oil may be poured, and 
there are also holes drilled so as to lead from the oil 
cup to the outer surface of the pin, so that oil can flow to 
the bearings, assisted by the operation of centrifugal furce. 
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OO 
ON CLEAR ANC E AND COMPRESSION IN 
STEAM CYLINDERS.* 


By J. MacFartane Gray, Chief Examiner of Engineers, 
Marine Department, Board of Trade. 


| compression | curve; as we move it in one direction, the area 





upon P RB increases, and the area below BC diminishes, and 


Tor subject of this paper is not, perhaps, in itself a matter | 


of very great moment, but | have offered it to the Institution 
it relates to the steam engine; which is a machine of 
vast importance, that no trifle which contributes in any 
letion of the theory of its efficiency can be 
i } gineers. It is on this principle 
that 1 have been led to write on Clearance and Compres- 








vice versa. When the area A B M H=the area GK RN to 
increase A B one per cent. will diminish the area below BC, 
by a little less than the amount by which the area upon P R 
will be increased. On the other hand, if A B be diminished, 
1 per cent., the BC area will increase a little more than the 
amount by which the PR area will be increased. These 
areas have, therefore, their minimum value when the 
compression curve is adjusted to make the area A B M H= 
the area GK RN. 

Up to this point, I have not found it necessary to specify 
the mature of the expansion curve, or of the compression 
curve; the solution given applies to any curves whatever. 
From this point, I will now treat the problem, on the 
hypothesis that the curves are both the common hyperbolic 
curves—which they would not really be. This assumption 
will materially simplify the investigation, and it will not 
sensibly affect the resulf, 
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y the weight of the reciprocating parts, the velocity of the 
piston, and the length of stroke; but, at present, I will consider 
only the steam efficiency, as that would be represented by a 
pertect indicator diagram 

It is stated in standard treatises on the theory of the steam 
engine,¢ and it is believed by most engineers, that, the most 

vantageous adjustment of the compression is that by which 
quantity of steam confined or “ cushione i” is just suffi- 





cient to fill the clearance at the initial pressure, and, that | 


with this adjustment the efliciency of the steam remains 


undiminished. 


In designing steam engines, there are frequently induce- 


ments to make the clearance capacities large, and if at the 
same time this best adjustment can be carried out, there 
appears to be no objection to doing so, as the steam efficiency 
s said to be thereby unimpaired. Having had occasion to 

abt this statement, I have looked into the question, and 


I find that it is not the case; the amount of compression 
given above is never the best adjustment, and there is no ad- 
istment possible whereby the steam efficiency will not be 


aired by the effect of clearance. 
liscussing this question I will, as it is usual to do, 
se that th e expansion eurve is continued to the end of 
str i that the line for steam pressure before the 
ff, and the ‘i ne for back pressure up to the compression, 
straight lines, and both parallel with the zero line. 
The letters used in the description apply to both the 
lagrams. 
In Figs. 1,2: F C—len ngth of stroke; F D=the portion of 
the stroke performed before steam is cut off; D K is the| 
expansion curve when the re is no clearance; RT is the line | 
f back pressure; U Z is the zero line. | 
} 





The non-clearance diagram, F D LPT, is the measure of | 
the maximum effect of the steam for that cut-off and that 
back pressure. The adjustment that gives, with clearance, 
an effective area of diagram nearest to this area must be the 
adjustment for greatest efficiency. 

Let now AC be the amount of clearance, and let AB be 

lume of drawback steam,jif compressed to have the 
same pressure as the full pressure steam (I have set off the 
clearance at what may appear to be the wrong end of the 

n, the reason for doing so will become obvious as I 
pr If the same quantity of steam is to be used as in 
the non-clearance standard of performance, the cut-off must 
take place nearer the beginning of the stroke by the amount 
©, for that quantity of steam will be required to fill up the 

earance space, with steam of the full pressure. 

If we cut off, from the beginning of the diagram, a portion | 
E F=B C, we have the standard of non-clearance efficiency 
epresented by the two areas OC+P E=P 

If ik K B be the compression curve completed up to B and 
nlersecting the expansion curve at the point K, the terminal 
pressure with clearance will be K X; because, that is the 
pressure at which the drawback steam, A B, and the w —~ 
steam, F 1, will, together, just fill the cylinder, to the exter 
of the stroke and the clearance; and that is the terminal 
apacity of the cylinder. 

he expansion ¢ urve will not now coincik le with D K, 
willextend horizontally from D to the perpendicular BV 
and its area will be identically the same as the sum of the 
expansions of the two portions of the steam, taken separately ; 
4nd it will simplify the investigation to keep the two expan- 
0n8 distinct trom each other. : ; 
The non-clearance effect is OC+P E, but in the with- 
Clearance effect the portion OC is reduced by the area con- 
tained between BC and the perpendicular, and the portion 
PE is reduced by the area contained between PR and the 
Perpendicular. The sum of the two areas is the measure of 
the loss due to clearance and compression. 

The amount of loss is influenced by the position of the 
* Paper read before the Institution of Naval Architects. 

t Rankine’ s * Manual of the Steam Engine.” 
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The practical application of this deduction is best effected 
by the following graphic construction. Draw the horizontal 
line mn at such a height that » W is a mean proportional | 
between PW and CW. The area mp R N=the area mp 
BA. The compression curve should then be drawn to make 
M p=K p, when the area H M p m will be nearly equal to the 
area mp KG, and therefore the area GK R N=the area 
ABM H nearly. 


The dotted line CI shows the compression adjustment 


| recommended in the treatise referred to at the beginning of 


this paper. The loss of effect by clearance and compression 
would be, with that adjustment, the work represented by the 
area LJIP. The curve BER is the best adjustment, 
and the difference between the two methods is the difference 
between the area below BC and the area J IR, up to the 
expansion curve. 

To some extent to remove the fragmentary character of the 
paper, I will now give an algebraic solution of the clearance 
problem, with the exact value for the area of the compression 
rectangle for maximum efficiency, the pressure M W at which 
the compression curve should cross the terminal ordinate of 
the indicator diagram, and NR the distance from the 
end of the cylinder at which the compression should begin. 
Treat the length of stroke as unity, and the full pressure 
also as unity. 

Let s =. the portion of the stroke representing the volume 
of full pressure steam to be used each stroke. j 
back pressure | 


= . 
full pressure 





mee clearance 
. length of str ke | 


a = qin Figs. 1 and 2. 
From the nature of the expansion curve it follows that | 
1 mp GK 
: P - K say=r. 
1 HM mp 


Then | 


+ar=l+e . ° qd) | 

Solving th juadrat c 
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Substitute t, im (2) 
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3ut the compression rectangle for the point pis c+ z'n W 


(3) 


ex V b,.*, the compression rectangle for the point M is 
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Also mutiplying (3) by 7 get according to (5)— 


h c+et 8 
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Example I1.—S=.5, b=.1, e=.1, as in Fig. 1— 


25 1+ Ol 
MW he + i 
=M W when b=c. 
Example IL.—S=.25, b=.2, e=-.1, as in Fig. 2— 
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Whereas in the best adjustment, referred to in the begin- 


ning of this paper, M W is always equal to the unity. 
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| 1 have already stated that I am aware that the com- 
pression curve cannot always be adjusted with reference to 
maximum steam efficiency solely. My paper is aimed at 
correcting what appears to me to be a mistake in the treatment 
of the problem of maximum steam wasong 4 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
MrippLeseroves, Wednesday. 
| The Cleveland Iron Market.—Yesterday ‘there was a fair 
attendance on Change at Middlesbrough. The report of the 
heavy failure of a Glasgow iron firm had shaken confidence 
very considerably, and it was stated that a number of Mid- 
diesbrough firms would lose large sums of money. The 
market quotation of No. 3 Cleveland pig was 60s per ton, 
but it could be bought for less than that figure. There was 
really no business done. Everybody seems apprehensive 


| that there will be several other failures, and that trade will 


be bad for some time. In consequence of the Glasgow failure 
of this week, a large quantity of pig iron is thrown on to 
the market. Forge iron is quoted from 52s. 6d., to 55s. per 
ton. Stocks are increasing. 


The Finished Iron Trade.—There is continued depression 
in the finished trade. Work is being rapidly executed, and 


| no new orders are coming to the district. 


The Cleveland Miners and their Wages.—To-day the 


| Cleveland ironstone mine owners held a private meeting at 


the Royal Exchange, Middlesbrough, to consider the state of 
trade. We are in a position to say that after some conversa- 
tion they resolved to give notice of their intention to reduce 
the wages of the Cleveland ironstone miners 2d. per ton, and 
to take 12} per cent. off bankmen. The notice is to take 
effect on the Znd May. 


The Blast Furnacemen and their Wages.—To-day, at the 
Royal Exchange, Middlesbrough, a meeting of the iron- 
masters of Cleveland was held, and it was decided to reduce 
the wages of blast furnacemen 10 per cent. Notices of this 
reduction are to be given at next pay-day, which in most 
cases is this week, and a fortnight alterwards the wages will 
be lowered. 


The Wages Question in the Finished Iron Trade.—The 
iron manutacturers of the North of England are claiming a 
reduction of 20 per cent. in the wages of their men. ‘The 
men are not willing to accept so large a reduction. Yester- 
day the standing committee of the board of Arbitration and 
a ong heid a meeting and made arrangements for 

,olding a full meeting of the Board on Thursday. It is 
bal ved that the matter will ultimately be laid before an 
arbitrator. When trade is so dull and everying is looking 
so gloomy, with strikes and failures in other parte of the 
country, it is hoped that matters will not be aggravated in 
this district by any suicidal quarrel between capital and labour, 
which will result in the stoppage of work. Both masters and 
men should use their best endeavours to bring about com- 


| promises which will settle the wages questions in each branch 


of the great staple industry of C ieveland, U p to the present 
time there is no reason to suppose that an appeal to strength 
such as that exhibited by either a strike or a lock-out wili be 
resorted to, 


Experiments in Puddling.—The Weardale Iron and Coal 

Company are at present making some experiments at their 
Tudhoe iron Works near Ferryhill, with a puddling furnace 
which combines the advantages of the Casson and Dormoy 
machines, and to which is added the puddling apparatus of Mr. 

John Griffiths, of Normanton. The Casson-Dormoy furnace, 
it is etated, has given good results at the Ear! of Dudley's Lron 
Works, Dudley, where Mr. Casson is maneger, and at Tudhoe 
the economy of fuel is said to be very great, only 144 ewt. 
of coal being used to one ton of bar produced. The quality 
of the iron is also stated to be good and the yield is large. 
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VACUUM PAN FOR CANE SUGAR. 


VE 
CONSTRUCTED BY MR. J. ADERS, ENGINEER, NEUSTADT-MAGDEBURG. 
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through the top. The steam and whatever 
sugar may have become mechanically mixed 
with it, is admitted into the annular space 
between these two cylinders close to the 
top of the safety vessel. A diaphragm, 
arranged spirally, winds down this space, 
the steam is compelled to follow its course, 
and in doing so deposits on it the greater 
part of the sugar juice. If any juice is still 
left in the steam when it arrives at the 
bottom of the spiral and the open end of 
the inner cylinder, it drops here into the 
receiver below, while the steam ascends 
through the inner cylinder, either to do 
more work or to find its way to the con- 
denser, as the case may be. The lower 
part of each safety vessel forms a receiver 
for the juice which has been carried over. 
A large glass gauge shows the height at 
which the juice stands in it, and a valve is 
provided at the bottom to empty it when 
sufficiently full. 

The mode of action of the apparatus is 
as follows: The low-pressure steam (the 
exhaust from the steam engine, about 3 or 
4 ib. pressure per square inch) is admitted 
through a 10-in. valve into the back tube 
chamber of the first boiler. With this 
steain is generally mixed a small quantity 
of steam direct from the steam boilers 
through a separate and smaller valve, as 
shown in our engravings. Imparting its 
heat to the sugar julce the steam is, as we 
have said, itself condensed by the time 
it reaches the front tube chamber. The 
steam from the boiling juice is carried 
from the top of the dome up through a 
copper pipe (tapering from 12 in. to 10 in. 
diameter) to the first safety vessel, of which 
the construction has just been described. 
Here it is cleansed of juice—the juice being 
preserved for reboiling — and ascending 
through the inner cylinder it is conducted 
by a 10-in. copper pipe to the back tube 
chamber of the second boiler. Its heat 
(occasionally increased by adding a litile 
steam direct from the boiler) is sufficient 
to boil the juice in this boiler, and in doing 
this work it itself is condensed and drawn 
off as water. The steam given off by the 
juice in the second boiler is conducted to 
the second safety vessel, and having been 
there freed from its sugar, passes to the 
condenser, and then, in the form of water, 











Tue firm of J. Aders, of Neustadt-Magdeburg, have, | 
since 1850, been well-known as manufacturers of machinery 
for the evaporation of beetroot sugar. In 1853 they acquired | 
the right of manufacture under Sischbein’s patent, and 
within the next five years, manufactured 200 sets of the so 
called “ Robert's” apparatus, the first apparatus that was 
largely used for concentrating beetroot juice under a pres- 
sure less than that of the atmosphere, Since that time 
they have made frequent and important improvements in 
the construction and design of this machinery, and have 
succeeded in rectifying the principal defects which were 
found to exist in connexion with the original apparatus. | 
They exhibited at Vienna the evaporating boilers, which we | 
illustrate on the opposite page, and which contain all their 
latest improvements, and are, we believe, the largest of their 
kind ever made. 


This evaporating apparatus consists of two similar mul- | 
titubular boilers placed horizontally, side by side, with a} 
space of about 3 ft. between them. Each boiler is 
8 ft. 3in. diameter, and 10 ft. 8in. long (in English mea- 
sure), and contains 510 tubes, 27; in. diameter, and made 
of brass, weighing 3 lb. per square foot, The total heating 
surface in the two boilers is thus about 5800 square feet. 
The method of packing the tubes (which previously gave | 
much trouble by leakage), is a novelty, and merits descrip- | 
tion. It must be remembered that the steam is only of | 
some 6 or 7 Ib. pressure above the atmosphere; of course 
the method would be useless for high pressures. The end 
plates of the boiler are the tube plates, and are drilled for 
the tubes in the usual way. The tubes are not attached to 
the plate at either end, but are left perfectly free to ex- 
pand. The packing apparatus is the same at both ends, 
and is made as follows: Round each tube is slipped a ring 
of india-rubber, which is pressed close up to the tube plate. | 
Ontside this ring a thick wrought-iron washer is placed, | 
fitting pretty closely the outside of the tube, but projecting | 
considerably beyond the end of it. Between each set of | 
three tubes a wrought iron stud is tapped into the tube | 
plate. Over this is slipped a three-clawed guard, the body | 
or cylindrical part of which rests on the sides nearest it of | 
the three surrounding washers, and the extremities of the | 
Claws rest on the outer edges of the washers. By tighten- 
ing up a nut placed on the stud above the guard, the whole | 
three india-rubber rings can thus be simultaneously com- 
pressed each in two places. A glance at the accompanying 
engraving will make this method of packing clear. 

The topmost row of tubes is just level with the centre of 
the boilers. They communicate at each end with a closed 
chamber, of which the cover is secured, and kept tight by 
bolts aud nats. To the binder pair of chambers the steam 


is admitted through valves 10 in. diameter, but it is con- 
densed before it reaches the front chambers, and only small 
water pipes require to be provided to carry it away. 
Between the boilers stand the two “ safety vessels” as 
they are called, the use of which is to retain any juice 
which may be carried over by the steam, and prevent both 


























waste of sugar and the choking up of the tubes or air-pump 
valves. These vessels are cylindrical, 18 in. diameter, and 
about 12ft. bigh. Each contains a second cylinder, or 
rather pipe, 10 in. diameter, extending some way down | 


into it, open at the bottom, but passing steam-tight | 


through the air pumps in the usual way, 

The domes of the boilers are so arranged that the steam 
cannot pass directly through them, but is compelled by 
diaphragms, after having nearly reached the top, to return, 
and then ascend again, and in this way it is freed from a@ 
considerable part of the juice it may have carried up with it. 

The boiler which is first used is called the thin-juice pan, 
and into it the juice is first introduced when it comes from 
the filters. It is here boiled under a pressure some 4 or 
5 lb. below that of the atmosphere, this partial vacuum 
being obtained by the condensation of its steam in the tubes 
of the second boiler. The juice is then taken from the first 
boiler to the second, which is called the thick-juice pan, and 
here undergoes its final concentration tn vacuo, or at least 
in as complete a vacuum as can be obtained by the con- 
denser. 

The tubes are all made of brass, and without seam. 
They have the advantage over iron tubes (besides 


| being better conductors of heat) that they keep clean and 


free from incrustation. It bas not been found that, at least 
in these horizontal boilers, there is any injurious galvanic 
action between the brass tubes and the iron plates. 

These boilers and safety vessels of Herr Aders are pro- 
vided with an entire duplicate set of valves and pipes, so 
that by merely inserting blank flanges in the necessary 
places, either can be used separately—either can have its 
evaporation conducted by the steam from the other—or if 
required, the contents of both can be botled with fresh steam, 
and both put in communication with the condenser and air 
pump. 

The fittings of the apparatus are very much the same as 
those of an ordinary cane sugar vacuum pan; including 
sugar inlet valves 2} diameter, outlet and communication 
valves 24 diameter, glass gauge, testing gauge, thermometer, 
vacuum gauge, peepers andlamp, cleaning cock, cock for ad. 
mitting direct steam to interior of boiler, manhole door, &. 

About 5000 centners (250 tons) of juice can be boiled 
by this apparatus in a day of twenty working hours, the 
allowance of heating surface being over one square foot of 
heating surface per cwt. per day. The juice enters the 
apparatus at a density of about 6 deg. Baumé, and leaves 
it concentrated to 24 deg. Baumé. Under average condi- 
tions about four charges are worked in a day. 

Close to this beetroot apparatus Herr Ad-rs exhibited a 


| very neat and complete working model of a copper vacuum 
| pan for cane sugar, of which we give an engraving on 


the present page. The model is beautifully made, and was 
worth examining. It is furnished with a complete set of 
fittings, including even the testers, thermometers, and 
gauges, all executed on a very small scale. About the 
design of the pan itself we need not say anything, but the 
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P| neat arrangement of com 1 condenser and tell-tale may Three inches is all the difference the above r — give ae a we a ate of a o_ time. Stocks are aij 

‘s ‘ ; Toe" 1 be seen from the tted lines, the | between London Bridge and Westminster, and there is the | exceedingly bare, and it is genera y expected that a fair 

a be described. As will | ‘ 4, | same difference between Blackwall and London Bridge. business would immediately result if prices would show firm. 

, steam from the pan is not allowed to | - f- regen, Four feet has hitherto been taken as the safe height for|ness. Meantime, consumers only supply themselves from 
Mf and into the tell-tale, but is n ade t “ all and pPuine | quay surfaces, as at the Houses of Parliament, Thames Em- | day to day, as their wants require, and this system is likely 

: . agaio by a kind of cap, which is placed int ee ae | bankments, the Docks, and elsewhere, and 3 ft. 6 in. is the | to continue so long as the present unsettled feeling prevails 

ie the mouth of the pipe 1 up from the pa In this} ard height for the Marsh River, or the sea walls as they The Dispute in the Mining Trade. —The dispute ¢ 

: way, probably, the heavier part of t may | unically term f the Essex and Kent marshes, so that | exists but from the divided « pinion which has shown itaelf 

. separated After pas tof t t a ake th jestion of sing t banks and wharves above the if-|, garding the policy advanced by a number of the leaders, 

ite way rough the gt t t tale, | fluen f such at as the recent one is not a light matter recommended by the conference last week, the strike 

which is really an annular space fitted w i a-| Itis y necessary to draw attention to the tide gauges at | ,ooms to be in a fair way towards a col apse. Another con. 

; phr » wery cimiler that the saf » il the steamboat piers, which termir ate > ft. above Trinity, to ference of miners’ delegates was held to-day in Glasgow 
hoses | and answering the same Rising, in | show how unexpected and exceptional such meee are. That | and a strong feeling was displayed in favour of accept ng 
: ntack @ this diaphragm. into a f ever d here is no public observatory, meteorological det 5 Ces~ | the 20 per cent. reduction which the ironmasters insist upon, 
.1 acing sise (an the ianer chamber, or er taners | * to the sary r sell-r id . e c [= se ga ee = t aa a Mr. MeDonald was detained in Lond n by his parliamentary 

: ; a ¢ parte with all ite sugar, w " mp port ” b ore commercial * - giv a. Fs yee ee luties, and was therefore unable to be present to advise the 

. reo nem meng —alb a. . The fact “not generally known spoken of by ‘Vaptain | delegates how to aet. He has expressed his dissatisfaction 

ees aha = = : axby in his letter im the / sort (tb inst., where © | by letter regarding the conduct of the men in refusing Mr 
, . ' , . : } ' ght mt isth of A bud ith or 15th t) Ferri ‘s sli ing scale, and itis probable that he w l givet , 
$3 ' Canes ts of wa . I . ae May next, that N.W. winds raise t t son the east ust. | hie pinion very freely by word of mouth next Saturday 
-. ; er e. The valve the right-ha : f the | was referred to (and is well known to N tee) gg snd | when another conference of delegates is to be held. ; 
; : ; | thirty years back New Works at Dundee.—Various new works and im- 

ir 5 3 


portant extensions are in progress in Dundee. At the Tay. 

bank Works (Messrs. Storrier, Brough, and Co.) an additio 
4 ; 
4 








4 
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is being erected which is 90 ft. lor 


capable of contaiming 2400 spindies, together with the 
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; \ mie ; ; at juotations. During the latter | death of Sir Francis Pettit Smith has been filled up by the 
Bla rs to Westminster ar I heoth part the week there was an improvement in the demand th 


; > Grn.—The a } > as your ir ssion | necessary prey a Rae ry. Ti execution of 
: : ‘ ster as asible. | : = , engine, which is to be of 45 power nominal, three 
: yey oa thes a . " I io 4 BERRYMAN’S FEED-WATER HEATER. boilers each 30 ft. by 7 ft., and the shafting firey g 
k % n tubes placed centrally, which cat be taker I wm Eptt EN GINEERIN( | has been undertaken by Messrs. Pearce Brothers, Dux 
: 4 oiain an-ammngme —I mu sk you t good enough to afford me | the frames being supplied by Messrs. Low, of Monifieth, and 
4 ; a » the tul - afew w r rto Mr. Berryma tterof| the preparing machinery by Messrs. Fairbairn, Kennedy 
5 " : aah 6 th me . . w | last week, T ite t really of s and Naylor, of Leeds. There will be a chimney stack 140 ft. 
| ‘ I fully ve that this cle . nterest to your general reader, that I shall not on this/ high. The Clephington Jute Works, in course of erection 
be TS ' ee nan g uA ‘ tw . t . 14 trespass your ¥ ible spa ; | by Messrs. Wiliam Ritcl and Co., will cover an area of 
+ et mak ' ry g WwW , t air Your ribers y : | 34 acres, and when com} ed they will contain 6000 sy 
+ 3 ¢ - rved upwards a wer tube | t construct Berryman’s | Spindles, and ut 200 power looms. Messrs. Th t 
L in : epiit 3 ae wawas ‘ wing heavy rains | see t rawings of the heater sup] | Brothers, Dundee, are executing the millwright w rk ; th 
~F : : : fla te of the . ithe, w 2 you ha pror t |} engines—high and low pressure—will be supplied by t 
2 | Farie ¢ . " avere wer ¢ was t ‘ for 1 OF us tow | Canal Basin Foundry Company, Glasgow; and Messrs 
a : aad on 2 propose, so as tot the 2 ‘ " arity ir e des s of tw at | Frame and Penman, Glasgow, have the contract to supply 
k | u ng ast furnace gases g ofa rr gular for | the boilers When completely finished the mill will be 160 ft 
: : I am. Sir, your v tr ippears to n illy avoids the rea »| wide and 220 ft. long, and the entire structure will be fire- 
‘ a ‘ i the ¢ a: | om Rute . : tnat oract 
z ; March 1874 W NS HEY DEE ‘ ‘ rm t ruben 5 y pa rt f pro ie. lessrs Bu ——_ Lindsay and ¢ On» have just erected 
} t sofa bent it i v " wo ends by fang os or | the Dundee Linen Works, of very considerable extent, and 
4 : THAMES TIDES rwise, so that the tubes may expar r contract on their | containing all the necessary machinery and appliances for 
B ; , LT |own basis. There are other matters of detail of arrange- | spinning and for weaving carpeting, sacking, and bagging 
ae" ; > To Tue Epitor oF Enxoinrenixa : ment, as am t of surface, relative heights and areas of | The present buildings are 176 ft.long by 144 ft. wide, and 
ra : S I - wing ar ag . t bait | ty & which are varial juantities it the | asis of large additions have yet to be made. Mr. W. Cleghorn’s 
a ‘ ry, rising aboy : re 44 heater is the bent tube; this Mr. Berryman evidently | Garden Works were started a few months ago for spinning 
me tides as fixed by the ! slion I As "8 | knows. or © loes he term his heat xpanding | jute and manufacturing waste. At the Lilybank | ry 
’ ar h r in his catalogue i 18 virtues of | which was already a large establishment, considerab! ‘ 
; euit ro heater ah cially call attention to the freedom for | sions have recently been made. A shop, about 130 ft. long, and 
C ose ° 2 il spansion and contraction, t use with w the con-| having a powerful travelling crane and pits for building 
; ’ nsed water is liberated, & a good deal of it being a re- | marine and stationary engines of the largest size, has been 
Vetor o, io8 tition of the observations you yourself made in the art erected. The smiths’ shop has also been largely extended 
: » rid, 154 . spon mv heater your number for September 18, 1868 It| and a new steam hammer of heavy calibre added. Other 
yanuery 28, 10 * s not necessary to not ut length Mr. Berryman’s remark | departments have likewise been increased. 
\ y ‘ ‘ at at rY sure he kes 
. . , x : Nincat every thanufactusing engineer | _22rt-Glasgow Graving Dock.—The reconstruction of th 
is * > Soentiiens eeahete acter thie tank Mikete tan | graving dock at Port-Glasgow is now almost finished. It is 
r 24 { rR catia Bis’ Mareumiants Gaadtadi@ael ut | °*Pected that it will be ready for the admission of vessels in 
: | - 3 ’ " a ; ha wali of seeniiinen tem eindaesih cael tae Yeieen's mpleted hi }a@ tew weeks, and it is intended that the opening ceremony 
: vi 1 18 ‘ iene tinal moet candienn ail tale hen Whalen am ee, Co take place early in May. 
: }. . 74 Doe Mr. Ber in must know ercial man, that it is | Fraserburgh Harbour.—The loan of 60,0001. that was 
i Ay triation as to the m {| one thing to fix at wnother thing to get it. When I went | petiti i for by the Commissioners of Fraserburgh Harbour, 
: a ‘ r t ' wing | t k he was a at his heater was | tor the purpose of extending the Balaclava Breakwater, has 
; y ‘ I “ pretty 1 ‘ t 1s the heater I patented in 1868 | been refused by the Board of Trade. 
va r the afte nof Fridayt 2 ; ine Aung y . - a —_ iad “4 —y I Sinead Ba 7 Serious Damage to the Dundee Harbour Works.—Much 
bs t AvINg 7 ae ? PuneG. ‘y “8 | anxiety was excited among the public authorities of Dundee 
i tter to you his estir v f his heater has wonderfully | jast week by the discovery of the fact that @ considerable por- 
At Grat nd Terra I . wasa ; ~ oo leree om at : sininle fies -3 ex Dy th isc ry 2 tact aat a < nsiderabie | 
‘ I ae me P te ? tion of the north wall of Victoria Dock—about 300 ft. in 
ama ! r ring vw many clever ws have rack nt had git Vv nd be 7" i bulged out 
: P - ' it . r 2 n se ond anneted eneilsl taeentions \ shew weeks if <= given way, an Saree sane an ug ul 
% ‘: t and the opy ssex ringed “ait > alt tan ¢ that I should have (om y. Several surmises were made regarding the caust 
: : os the Youn | xc kL it - ‘ : , » * 7 yy ofthe accident, and much regret was expressed not only on 
; | ringing t re the pub. something which Mr aoe nt of the pecuniary | that would o be t } 
{ } ported as , - { 6 ota = walues ad | * r in “ 1¢ pecuniary loss tha . . have to bé . t : 
i i} At the East India Dock entrar Black . I Ste euund Gane aéeeneiiaiin | the Harbour Commission, but also because of the deiay 
4 iF wall. it was | , : on | that would necessarily happen in respect to the complet 
it ~ | of the works. A meeting of the Works Committee and the 
; 4 Liver Foundry and Engine Works, Ordsal-lane, Salford, | Harbour Board was held on Friday hen explanations were 
i ¥ t On the ck « “ Manchester, March 31, 1874 | a u , > es 14 On friday, When explanations 
a it Poinihe standard he : ee ee ines bord, S cailies Utn dail | received from Mr. Charles Ower and Mr. David Cunningham, 
4 . &: ates Radic < . bg we ce a fr correspondence upon this SUD~| the resident engineers; and it was afterwards decided that 
4 % ai Th dowed over the Brunswick Whar t.—Ev. I . the opinion of Mr. James Les ie, C.E., Edinburgh, should be 
i. : i; ~ , . . so ybtained regarding the awkward mishap. 
. a op en i eee ;' NOTES FROM THE NORTH. eatin” dies Wks ak nk ae 
Y ; : tage seow, Tessdag , ‘ $ a imme nse estal 1m 
*Y Psy i I k ers conside th ghest on By — ee hw sr bath “€Y- _ | which has been in course of erection at Maryhill during the 
’ x : , a Port of Londos ‘ e . ah ‘ -. pet wa . ; ms a Sape> er last two or three years for the manufacture f gas, ub ler the 
-* a At the St. Katherine's ! it {il e uns 1 state e labour question, the price of | Glasgow Corporation Gas Act, was officially inspected to-day 
” cat. + aera primed oe eee 6 me is =s 4 ay’ | by the corporate authorities. Only about one-third of the 
Pil st hieing abov Ks mesionge ey : - a + Pp can sage works as designed has yet been erected, and when the wh 
ae 4 \ Trinity standa abov a te a4 “ ~- gy yo. ee oe ~, | undertaking is complete the power of supply will be about 
oo bag am : 7 Ce mE rated ake rings. prt Mey ones dh etngge dene yy hea 00,000 cubie feet in the twenty-four hours. The total 
4 In this ease the Trinity plate must be out of nethese wing morning the market opened firm, | estimated cost of the works is upwards of 20,0007. 
Piss sa s advar g to 83s. Od., « g quiet at 8 The sue = weacaemaalbner " 
Saar ee At I n Bridg ove t : ne hn ge gw, 1 a difference of between | Parent Orrice Mussum.—The vacancy caused by thé 
; y l 
7 


appointment of Colonel Stuart Wortley. Alth 





























. with upper lipe of r ithe ions with more inquiry ' Spe brands have not been so much gallant officer has hitherto been chiefly kn wh inc 
e2 ae heads of Thar snkment ... { pre ton the market, and some are not now to be had in | with y hotography, we earnestly hope that he will 
: i q Freeman's Wha ank Z } { hands. It is erally believed that many of the | display his admitted administrative capacity by a thor agh 
‘-— (a9 ~aper lace et: ee ‘i unts! trade shows more le- | organisation of the so-called “museum,” which he has been 
4 . - The mean of above possibly the average od signs of improvement. esterday’s qu tations | placed in charge of. More than four years ago (ENGIN RERIN®, 
b : b tint Port of Londo 44 - oe : a s . hay shes as the extremes for October 22, 1869) we called attention to the disgraceful con- 
- ro higher than the great tide of 1852 . price of V0. o ranging trom Sis. Sd. to Sus. Last tition of the collection, but judging from the tone of the 
¢ I 1 ce of 7 in. between high water at Graveser veek's shipments amounted to 10,601 tons as against 11,167 | deputation which waited upon the Lord Chancellor some 
5 and London Bridge is not r ar ght be ex as ns in the corresponding week of last year, the falling-off up | weeks ago, not the slightest improvement has been made. 
¢ ( nel Lloyd's levels gave 2 {t. as the difference between | ' ast Saturday being 41,001 tons. Business has been d ne) Although nominally a subordinate appointment, we trust 
Sheerness and London Bridge at that 1 , | to-day down fo 77s. 3d. cash, closing in the afternoon sellers | that Colonel Wortley will not be hampered by the bad 
The above results hardly determine what is a very interest- | ‘“* Od., buyers 79s. 3d. | traditions of the place, and that he will speedily reverse Mr. 
ng question, namely, do t! nbankments within their in-} M fuctured Iron. — Merchants and consumers still Wooderoft’s miserable policy of “masterly inactivity, ‘fF 
fluence raise the level of high water, respecting which there | evince a decided aversion to buy more iron than is actually | we are quite convinced that the ‘present condition of things 
is some difference of opinion. ' wanted for immediate requirements, believing that a further } is mainly due to the consistent carrying out of that policy: 
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We give with the present number two double-page — 
showing respectively the Details of a 10 Horse Power 
Horizontal Engine, and a First-Class Carriage for the 
Mittau Railway, Russia. Of the former of these Plates 
a description will be found on page 239; the description 


f the latter is unavoidably postponed until next week. 
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THE SPEED OF UNARMOURED SHIPS. 

Tue discussion upon Mr. Barnaby’s paper read 
‘ast week before the Institution of Naval Archi- 
teets,* contained as little of permanent value as 
such discussions usually do contain, but one of the 
Spinions expressed is worth a brief examination, 
on account of the mischievous nature of the fallacies 
which underlie it. Mr. Barnaby’s remarks, and 
his critics’, upon the new armoured ships we shall 
consider on another occasion ; for the present we 
will deal only with the question of speed in un- 

















* Printed in extenso in ExGixgERineG of last week. 


armoured vessels. Of these certain representative 
ships, chosen because they ‘‘ promise to have some 
degree of permanence as types,” were shortly de- 
scribed in the paper, the general effect of the de- 


regards its unarmoured ships, is at length being 
built upon a definite plan. From the smallest gun- 
boats to the largest frigates the constructive de- 
partment of the navy appears at last to have made 
up its mind what it wants, and we may hope that 
the hitherto incessant variation of type—which, as 
Mr. Scott Russell, we think, well said, ‘has given 
us a navy but not a fleet’’—-will now cease to effect 
the unarmoured portion of the navy. Mr. Barnaby’s 
paper described three classes of small craft, with 9} to 
104 knot speed, viz., the Coquette class—gunboats 
of 408 tons displacement (295 tons, measured on 
the old system)—and two sizes of sloops, the Arab 
of 620 tons and Daring of 894 (720); a 13-knot 
corvette of moderate size and cost, the Magicienne, 
of 1864 (about 1400) tons ; and some large corvettes 
possessing the great speed of 15 knots, and a cor- 
responding armament. 

In this summary there is surely no suggestion of 
deficient speed, yet speaker after speaker rose up 


terially faster than any similar vessel which has 
preceded it. To our mind a gunboat of 295 tons, 
able to steam 10} knots at the mile (as one of the 
class is said to have done), is very creditable, con- 
sidering that she is also an efficient sea-going 
vessel, heavily armed, comparatively heavily rigged, 
compelled to accommodate a numerous crew, and 
built to stand hard knocks of all kinds. ‘The little 
sloops—for both the Arab and Daring are small 
vessels—have also a creditable speed, considering 
the many calls upon their limited Deapincunent, and 
we may mention that great, though we believe 
scarcely merited, fault has been found with one of 
those classes on the ground that she is ‘all engine 
room.” In fact, until some great development takes 
place in the science of marine engineering, there is 
no chance of getting higher speeds from vessels of this 
small size, unless we are content to build a class of 
mere steam yachts, good for privateering operations 
near home, but unfit to take care of themselves at 
more than a day’s steaming from a coaling station, 
or to engage with success with the smallest 
and slowest of gunboats, in whose design fight- 
ing efficiency has been allowed due weight. If 
there is really no use in ]10-knot ships, we must 
give up building anything under the corvette class, 
and if nothing is worth building that cannot steam 
15 knots, as half, the speakers at the Institution, 
and so many writers in the press, appear to suppose, 
we must erase from the Navy List all but the largest 
and most expensive vessels, and reverse every 
accepted tradition of maritime warfare. Fast ships of 
war cannot be small, and cannot be cheap. It cannot 
be too often repeated that the common talk about 
‘*1000-ton ships steaming 15 knots, and each carry- 


scription being to show that the navy, at least as | 


= 


provided she is more heavily armed. If the arma- 
ments are equal, we see no conclusive reason why 
the battle should so end, simply because we do not 
believe in actions fought at high speeds ; but as it 
is part of our case that the fast ship, if a war ship 
jat all, must be larger than the other, we allow that 
| she will have, or ought to have, greater offensive 
| power, and thus be likely to win. ‘This concession 
of the inferiority of slow ships, involves only the 
truism that big ships can thrash little ones, which 
is not a new discovery, But steam, we admit, has 
given it a new foree. In the old days little ships 
could, as a rule, escape big ones. They carried 
more canvas in proportion to size, and though unable 
to fight, could run away, But with steam, size 
| nearly always means speed ; hence a little ship, once 
| sighted by a big one, must strike to her. For this 
| reason, we have always objected to small ironclads, 
as being much too costly for ships so likely to 
change hands, and we must allow the same objection 
to have weight against small ships of any kind, Are 
we then to condemn the 10-knot classes ? 

The answer lies in the fact that men-of-war have 
a great deal to do besides fighting larger vessels. 
Our navy includes, and is obliged to include, a vast 





to rebuke the Admiralty for “ going back” in the | number of small ships, performing duties in peace 
matter of speed, as though every one of the ships | and war, which it would be sheer waste of power to 
described were not (as we believe is the fact) ma- | 


set large vessels to carry out, and which, in many 
cases, large vessels Par | not carry out atall. The 
process of ‘‘ exhibiting the British flag,” from which 
the British merchant appears to derive so much 
comfort, can be just as well done by the Arab as by 
the Inconstant, and Chinese pirates can be exter- 
minated better by the Coquette than by either. 
The 10-knot ships are fastenough to catch merchant- 
men (all but the higher class of steamers), and 
though extemporised privateers of the Alabama 
kind are likely to be larger, and to command more 
speed, the heavy armament of the Arab and Daring, 
and the man-to-man superiority which the crew of 
a British man-of-war may be expected to show over 
the scratch complement of a privateer, should at 
least preserve them from molestation. If they 
cannot catch the privateer, that is no reason they 
should be condemned, if otherwise useful. They 
do not profess to be privateer catchers; that 
function belongs to another and special class, They 
have duties which they fulfil satisfactorily. They 
can at least drive off the enemies they are likely to 
encounter, and if they fall in with foes of heavier 








metal, their capture brings neither discredit, nor 
loss commensurate with the good they may have 
done in their lifetime, upon the British flag. For 
these reasons we think the condemnation passed 
upon the 10-knot small craft is altogether mistaken, 
and if it is made clear that no position is claimed 
for them as fighting — that they are only held 
to be useful for a limited but essential service, just 
as despatch vessels are useful, or tugs are useful, 
or royal yachts are useful, or any others of the 
special classes which figure in the Nary List, we do 
not think further objection is likely to be taken to 
them. It was not the least merit of Mr. Barnaby’s 





ing one heavy gun,” &c., is nonsense of the worst 
description, and we can only express our surprise | 
that Sir John Hay, an admiral and a former Lord | 
of the Admiralty, should have thought it right, in | 
discussing the Admiralty.designs, to ask whether | 
“any young officer present, anxious for promotion | 
and prize money,” would rather command one of the | 
10-knot sloops, or a “hired mercantile steamer, | 


enough) for such service, capable of steaming 14 | 


to enable his young friends to make prize money ? | 
If so (and he will hardly otherwise get the speed he 
wants) the “hired mercantile steamers,” being | 
amply big enough, may just as well carry a dozen | 
guns as one, and will thus appear in their true) 
character, namely, as very imperfect, and not at all 
cheap copies of the Volage and Bacchante 15-knot 
classes in the navy—to which costly vessels we ought 
therefore to devote almost our whole attention. 
This is what all these high-speed arguments come 
to, little as their authors intend it, namely, let us 
build nothing but ships whose cost, compared with 
that of the largest 10-knot sloop is nearly as 5 tol. 
Even when thus put, the argument may be de- 


knots, and fit to keep the sea, have any existence at | 
all? Or does he think it would pay to charter a fleet | 
of Sarmatians (or, say, all the Cunarders), in order | 





fensible, but we do not think it will commend iteelf 








paper that it clearly laid down—we believe for the 
first time—this division between the gunboats and 
smal] sloops and the genuine fighting ships; but 
the few words in which this was done appeared to 
have been forgotten when the discussion took place. 

The lowest class of genuine fighting ship, which 
is described in bg 4 ys is represented by the Ma- 
gicienne, which differs but slightly from previous 


armed with a 64-pounder gun, and steaming 14| vessels. Her measured-mile speed is 13 knots, 
knots.” Does Sir John Hay really suppose that | which, with an armament proportioned to her size, is 
mercantile steamers, small enough (z.¢., cheap | 


reckoned sufficient to make her an effective convoy, 
and a scourge to all privateers. In this opinion we en- 
tirely concur. No extemporised privateer will be 
able to escape the Magicienne, nor to stand before 
her. Privateers of more than 13 knots we have 
already implied our disbelief in, unless in exceptional 
localities, near the enemy's ports, where very light 
steamers can operate, and any such, if able to es- 
cape the Magicienne, will certainly not be in a 
position to attack her. At the same time we agree 
that 13 knots, though sufficient, is the minimum 
speed for this important class, and we would de- 
precate the creation of any intermediate type be- 
tween the cheap 10-knot classes, whose capture is 
of small importance, and the 13-knot privateer 
catcher, and general protector of commerce. 

The Magicienne must strike, of course, without 
firing a gun, to the 15-knot Bacchante, which is twice 
as large. ‘To abolish the Magicienne class for this 
reason and substitute Bacchantes, would be im- 


widely. It is true, of course, that a fast war steamer | possible, for the Bacchante costs more than twice 
will always be able to destroy or capture aslow one, | as much as the Magicienne, The class of priva- 
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teer catk hers must be numeée 

afford a sufficient supply of Bacchantes. These 

always be few. and the Magiciennes will have 
It is our 

more than 


must 
a goo i chance of not fallu M4 


of course, to see 





wstile Bacchante 


have another, or 





ple, so that when a h 
ta a cruising ground, we may 
to send against her. It is, no 


something better, 


doubt, « nly by superiority in these costly 15-knot 
ships that we can keep the ultimate control of the 
sea, and so far the advocates of high speeds ar 
right. Butin the scheme of duties just sketched 
there is ample occupation for slower vessels; in 
fact, the 15-knot ships are required but in very 
gmnall nurmbers—numbers which will be regulated 


enemy's force « f vessels strong 
ll ippily, in this class wt 
rt The Active, Volage, Rover, 


mainly by the 
our Magicienne. 
like ly to come sh 
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in the eastern gallery. 


sent, we believe, by the 
of Commerce, and belonging to 
It is a frame for 


| machine 
Chamber 
| Stone, of Lenton. 


| western gallery. 
as in previous years, the bulk of the machinery is 
motion. 


As far as we could judge, upon a recent visit to 
the Exhibition, the two collections of wood working |} 
and Co. and} 
and | 


Ransome 
will be 


machinery by Messrs, A. 
Measrs. Worssam and Co., 
most extensive in the building. 


the finest 


und no nation could | tions. With regard to lace, we can only say that 
the manufactured article will be well represented 
The machinery for produc- 
ing it, however, will be confined to one solitary 
Nottingham 
Mr. 
producing 
| Maltese and similar lace, and will be found in the 
In this gallery too will be placed, | Exhibition. 


4 


They will probably 


be the only sets of special machinery exhibited, at 


least of any extent. 





a collection from that colony, and France will th ; 
year resume possession of her annexe which last 
year was filled with carriages. Although a large 
number of packages have arrived, the arrangement 
of their contents in the French Annexe has not yet 
been commenced. It is expected that France wil] 
open her show about the lst of May, and 26 no 
great exertion is being made in this part of the 
The Indian Court is again to he 
gorgeously filled with Eastern magnificence, by; 
| at present nothing but a most prosaic collection of 
packing cases is visible there. The grounds are 
receiving several additions in the shape of concret, 
houses, four firms being contributors in this r spect 
One of the houses so constructed is utilised fo; 
testing stones, prizes having been offered by the 
Society of Arts for the best stones of cert 


ain 


| 


Printing and bookbinding are| kinds, which renders the process of testing neces. 


| P " ° 
| sary. The collection, which comprises about 


| varieties, will be found in the annexe whic! 
| year was devoted to Mr. Webb's fine collect 


| of steel boilers and locomotive fittings. Fuel i. 


e improvements are said to have been recentiy/| re resented at resent by half a dozen iumMps 
2 | d I 


| of air-dried peat. The Australian collection, 





is devoted to machinery for British scientific inven-| was last year displayed in what was previously 


known as the Belgian Annexe, has been broken 


| , . ° I 
In connexion with the} What is left of it is to be exhibited again this year 


| with perhaps some few additions in the litt 


haustive series of experiments to test the strength of | Russian Annexe, and the vacated building will 


At the south end of the west gallery | temporary structures in the 


There are several additional 
grounds, in which 


converted into a store, 


is Wyon's large press for striking off the Exhibition | various methods of treating sewage are to be shown 


isa Wharfdale printing press, at which the ‘‘ Key” will | one portion being utilised as a lecture theatre, and 


we shall be greatly surprised if it proves to be more| graphs, engravings, photographs, &c., 








Bacchante, Boadicea, and Euryalus, backed by the | as yet but poorly repre sented in the western 
magnificent Raleigh, l A 1 Shah, leave us | gallery, although the next few days may see some 
little cause to dread rivairy t atter of hig addit in this department. Messrs. ‘Thwaites and 
k le sers. Besides, thisis a class w very | Carbutt are getting a blower into position, in which 
one commends, and which t Admiralty lacks no | som 
inducement to build: while its construct and | introduced. ‘The remainder of the western gallery 
management alike require a ski » which English 
dock wards and English officers need not fear to be | tions, as well as for some connected with civil 
surpassed engineering and building. 
We have referred here to t Bacchante rather | latter art, it is contemplated to carry out an ex- 
than to the Rover. which seems to us a less de- 
sirable type to perpetuate. The Rover, of 3450 tons building materials, provided funds can be raised for 
displacement, ha# an open gun-deck, and (mainly) | the purpose. 
64-pounder guns. ‘The Bacchante, 500 tons larger, 
has a covered battery and 118-pounder guns, and | medals This press has usually been manipulated | in operation. 
the additi al size (r pre y LQ per t. ad- | by two men who stood somewhat conspicuously on 
‘ st) appears well appli Wi wa 1 | their elevated platform 
i utestable superiority to Mag and | been fitted with rope driving 
to everything like her and Cope, so that the two sentry-like operatives 
| incement that ‘* wooden r ure finally | will be relieved. Beside the lever press of Mr. Wyon, 
‘ 1” we receive with hearty fa Th j 
are many reasons which account t preference | again be printed by Messrs. Johnson and Sons. 
given to wooden skins in the smaller men-of- | At this end of the gallery will be 
Ww und though tl iposité f ru gas, said to be based upon new principles, but | fore, be 
tion vs not em latterly to n found great ¢ 
favour in private yard there is evé ry reason to| than ordinary hydro-carbon vapour with atmo- 
think that it will answer well in th kyard spheric air as an absorbent medium, ‘The apparatus 
It has now had, in fact, some years’ trial in men for generating the gas is placed in a small house 
of-war, and with satisfactory results. ‘The following | outside the building. ‘The machinery in this gallery 
Table gives the leading parti rs of the principal | will be driven from shafting in the usual way, motion 
vessels men-tioned by Mr. Barnaby, so far as they | being taken from five engines supplied by Messrs. 
are described in his paper P Barrows and Stewart, Tangye, Kobey, Ransomes, 
“— I ' Propor- Number 
V BssELs = : 0 Speed. Guns. tionate of Construction 
System Cost. Crew. 
tons Kr ta 
Coquette clase eee ° 4u5 2¥9 v5, wo 10 2 90 5e } 60 
1 118-pr. ‘ | Composite, coppered. 
Arab " ‘ - 10 to 10) 43 Cor. 1.9 ad f Gass n uy per doh. 
. ‘ 2 118-pr ‘ 
Daring 7 ove BUA 27 10 to 104 2 8g 2.25 120 J 
Magicienne vee] 1866 | § SPout } 13 14 64-pr. 6.4 220 
. q ido § 
Doves 451 15 f2 118-pr.) 10 320 { Lron, zine sheathed. Guns 
- : = (16 64-pr. 5 4 onupperdeck. Is aram. 
Pesca 2 | so | | unee | | ~The ene 


THE INTERNATIONAL EXHIBITION OF 
1874. 

Next Monday the fourth annual International 
Exhibition at South Kensington ned to 
the public, and it is fair to assumne that this coming 

son will be as successful as the three prece lin 
ones. Leather will form one of the principal fea 
tures this year, and will appear in large quantities 
I unworked state and utilised in an 


will be ope 





r 


in an end- 
less variety of ways. The material appears most ex- 
tensively represented in sadlery, harness, bookbind- 


. travelling bags, 
and the like, in the eastern gallery, ground floor, 
But leather forms only one of the classes of Division 
1l.—industrial arts—of the Exhibition this year, 
the other classes being hand and machine-made lace ; 
civil eering, architectural and building con- 
trivances, inclusive of sanitary apparatus and con- 
structions, cement and plaster work, &c. ; heating by 


ing, portmanteaus portemonnaies, 


engi 


all methods and all kinds of fuel: b« okbinding and | 


foreign wines. The mechanical exhibits are, 
machinery for lace, leather, bookbinding, civil 
engineering and building, and such as are included 
under the head of recent Scientific Inventions. 
Division I., we need hardly explain, consists of works 
of fine art, including music, this division remain- 
ing the same throughout the whole series of exhibi- 


Sims, and Head, and Davey, Paxman, and Co., re- 
spectively. 
The civil engineering appliances will be found in 


the south galleries. Apparatus and inventions re- 


General Scott will show his lime and 
the Carbon Fertilising Con 


cement process ; pany 


rhis year the press has| theirsystem, and the Native Guano Company their 
gear by Hopkinson| ABC process in operation. 


rhe old 
annexe adjoining the east gallery will again be used 


las a school of cookery, ‘under royal patronag 


machinery 


the other as atasting room, ‘The rtions 


upper p 


exhibited an air | ef both the east and west galleries will, as heret 





the fine-art exhibits. 
are bei 
| ranged in various galleries in the Albert Hal 
some of these galleries also are to be ethnologica 
lections, in which King Coffee and some of his 
friends are expected to figure, and in the cellars 
the building is to be an exhibition of foreign wines 
| We believe a small entrance fee is to be taken at th 
wine cellars. 

| At the time of our last visit, the Exhibiti 
generally was by no means in a forward stat 
Very much will have to be done before it can 
considered complete, and there is certainly not tim 


“essary. 


devote d to 








| before the « pening day to do all that is né 

In the quadrants, connecting the Albert Hall with 
| the east and west galleries, one exhibit only was in 
| position, and in the machinery gallery were many 
vacant spaces. But beyond presenting an appear- 
ance of incompleteness, this is not perhaps of serious 
import, as it will take more than one visit to proper!) 
inspect the whole Exhibition, so that the East 
holiday folks will be able to finish their examina- 
tion at Whitsuntide. 









SANITARY STATE OF CROYDON. 

Croypon has long been the ground on which the 
battle of sewage treatment has been fought. 
the part of irrigationists it has been stated that the 





process carried out on the adjacent land, for dis- 


lating to sanitary engineering predominate, and posal of the sewage, is harmless, while the precipita- 


there is a very considerable collection of these items, | tionists have urged that the 


many—if not most—of which are old friends, with 


here and there a slight—very slight—improvement prejudicial to health. The best test that can 
in detail. In the passage connecting the east and | applied is that of facts, and fortunately a recently 


west portions of the south gallery, the dining-room 


occupying the central part, is represented what 
may be called technical pottery. ‘There the visitor 
may revel in drain and other pipes of all sizes 


. ° . | 
and shapes, as well as in various other kinds of | 


pottery ware. In the eastern part of the south gal- 
lery is a large and interesting collection of models, 
both engineering and architectural. Amongst the 
former is one of the Jersey New Harbour Works, 
sent by Sir John Coode ; there are also others of 
dockyards from the Admiralty, and’ of lighthouses 
from the Trinity Board. Amongst the architectural 
models will be found those of prisons, barracks, 
and hospitals of the most recent construction, In 
this part of the Exhibition is a tank with glass 
panels in which divers are to disport themselves 
with the Siebe-Gorman apparatus, for the informa- 
tion and the amusement of the public. 

The Queensland Annexe will be re-occupied by 


irrigation method, 


must necessary 





employed at Croydon, is, and 


issued report by Dr. Westall, the m« dical officer 
the Local Board of Health, supplies such facts. The 
following resumé of his report deserves the caretu! 
consideration of all authorities that have now 
deal with the sewage question. In considering ts 
question, however, it must be borne in mind tha 
in many respects Croydon is admirably situated tor 
irrigation purposes, especially in regard to the nature 
of the soil and other important conditions. 

It appears that the death rate, at Croydon, | 
the whole year, 1873, compares very fayourab! 
with the average of the previous ten years, OF . y 
one of those years excepting 1867. The rate oF 
1873 was 17.48 per 1000, while the average was? 9.1. 
The total estimated population in 1873 was 57,120 
againgt the census population of 55,65/ 12 ob 
The number of houses rated in 1873 was 11,62, 
giving a population rate of about 5.64 persons per 


) 


nis 
f 


for 
y 





house. ‘The birth rate for 1873 was 36.2 per 100% 
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nearly approaching double that of the death rate. 
While the birth rate has largely increased between 
1848 and 1873, from 28.7 to 36.2, the death rate 
within the same period has decreased from 22.94 to 
17.48 per 1000. But most instructive are the details 
in respect to death caused by fever at Croydon. 
From 1848 to 1857 the proportion per 1000 of such 
deaths was 64.7 ; from 1858 to 1873 it was 28.2; and 
in 1873 it only amounted to 11.1 per 1000. From 
a general view of the causes of death at Croydon, 
it appears that while the effects of epidemic diseases 
are much less severe than formerly the death rate 
from phthisis remains nearly stationary, and that of 
infants under one year old shows no sign of im- 
pr yvement. 

The total number of deaths in 1873 is stated at 
999, which for all practical purposes we may call 
1000. The total of births was 2070, giving a 
natural increase of population of 1071. Of the 
deaths which may be directly or indirectly traced 
to imperfect sanitary arrangements, there were 9 
from fever, none from cholera, 36 from diarrhcea, 2 
fron dysentery, and 10 from  scarlatina and 
diptheria. In 1872 the similar deaths were from 
fever 24, from diarrhoea 41, the rest above enu- 
merated showing little difference. The remaining 
9] causes of death that we have not named, are 
common to all places, and consequently require no 
special remarks in regard to controllable sanitary 
arrangements. 

The chief feature of the improved state of matters, 
as urged by the authorities, is that of improved 
sanitary conditions, showing at the same time that 
the practice of irrigation as pursued near Croydon, 
for the disposal of the sewage, is not detrimental 
to public health. But on this point another ele- 
ment of calculation must be brought under review. 

It appears that in 1872 the mean temperature of 
the year was 52.79, with a rainfall of 35.27 in. ; 
hile in 1873 the temperature averaged but 49.70, 
th a rainfall of 25.7lin. The average of ten 
years was, temperature 50.29 and rainfall 26.27 in. 
‘onsequently the year 1873 was decidedly favourable 
» health, faking sanitary questions alone, both as 
egards temperature and rainfall, These considera- 
ions show the necessity of great caution in 
drawing inferences as to the beneficial or opposite 
results of improved or defective sanitary arrange- 
ments, for while common sense teaches that care in 
these matters must necessarily lead to an improved 
condition of health, the simple change of meteoro- 
logical conditions may, on one hand, countervail 
existing evils, or, on the other, contravene improving 
efforts. Far be it from us to undervalue the latter; 
on the contrary, scarcely a number of ENGINEERING 
appears that does not contain some suggestions in 
that direction. We only wish to impress on those 
who have to deal with sanitary statistics, the duty 
of rigidly studying a/l the facts presented for our 

lyment, rather than following a favourable 
view which such statistics afford, as partially arrived 
it from limited premises of argument. 
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ON SO-CALLED FIREPROOF STRUC- 
TURES.—No. I. 

Arter every large fire there always appear for a 
few days—and comparatively for a few days only— 
letters and suggestions in the newspapers upon the 
subjects of fire brigades (proper), volunteer fire 
brigades, water supply, engines and apparatus 
for extinguishing combustion, and other matters 
connected with the fighting of fire when in pos- 
session, as well as essays upon the principles and 
practice of construction for fireproof buildings, fire- 
proof safes, fireproof rooms, al fireproof materials 
generally; beyond these we hear of all kinds of 
fancy modes of extinction, many of which un- 
doubtedly seem feasible, and might be practical im- 
provements if in operation, but not pro tem. of 
much more avail than that celebrated top-coat of 
which quaint old Fuller speaks when he says, ‘‘ He 
had eatched a great cold, and he had no other clothes 
vo wear than the skin of a bear not yet killed.” 

We often read also of buildings constructed upon 
what were called fireproof principles and materials 
being completely destroyed, no doubt to the astonish- 
nent of those who have paid for their erection, 
purchased them ready built, or occupied them in con- 
: —- a safeguard against that most insidious 
yrant fire, 

Che word fireproof is generally accepted to mean, 
hot fre-resisting or non-fire-conveying, but posi- 
‘vely proof against fire, and tends to completely 
luisiead the general public, although not the practi- 








cal fireman, who thoroughly appreciates the danger 
on the occasion of a fire in one of these so-called 
“ fireproof buildings,” and he is, as a rule, cautious 
enough to give them a wide berth, for though they 
may not be so easily consumed, still ser A are 
notorious for falling much sooner than buildings 
constructed of properly protected inflammable ma- 
terials. 

It is strange that with examples of this kind 
being brought to our notice day after day by fires 
occurring in different of the kingdom, especi- 
ally in London, Edinburgh, Glasgow, and other 
towns, through faulty construction of buildings (to 
some extent at all events), that the subject has 
not received more practical attention. We may 
enumerate some of these points of defective con- 
struction: ‘Timber carried too near flues or fire- 
places : hearths laid on timber: spaces left in parti- 
tions, skirtings, or floorings : party-walls not carried 
through roofs sufficiently high to protect the adjoin- 
ing premises: windows overlooking each other: stair- 
cases without doors, especially when shops are under- 
neath : common flues converted into furnace flues : 
stoves and furnaces fixed upon timber floors: hot 
air and other heating pipes fixed to timber, &c. 
In fact, too often coonsihind is arranged in the best 
possible manner to insure the commencement of a 
fire which, when once begun, effects a clean sweep 
of the whole edifice. Fires frequently occur, and 
the fireman is often called upon to extinguish them 
in buildings actually uncompleted, where the origin 
can be clearly traced to one or other of the causes 
above given. Many fires are caused by plugs being 
driven into flues for fixing skirtings in positions 
where even the skirtings themselves are an immi- 
nent source of danger, that is, at each side of fire- 
places. Plaster would not only be safer but would 
last longer, as the plugs and skirtings very soon get 
loose through heat. A very good plan is to make a 
hole about twice the size of the screws to be used, 
which should be good deep-threaded wood screws, 
for attaching anything to plaster or brickwork 
joints, &c., then to fill in the hole with plaster-of- 
paris, and bed the screws well into this whilst soft ; 
the plaster when it sets will hold the screws very 
firmly. 

Many lives are lost through the want of doors on 
staircases, especially in dwellings where the ground- 
floor is used as shops and the upper floors as dwell- 
ing apartments. A staircase in a burning house may 
be considered as a chimney up which the heat and 
smoke will ascend, followed by flames, which quickly 
communicate fire to all the rest of the building, unless 
the upward course of the flame and heat is checked 
by doors or partitions to cut off the communication, 
and to enclose the whole of the landing of the stair- 
case. The better this is done the more effectually 
will the fire be kept in check, and so much the more 
opportunity the inmates will have for escape, and 
saving themselves from suffocation by smoke and 
heat. 

How can we account for architects and builders 
persisting in the careless erection of all classes of 
buildings, with little or no regard indeed to the 
contingencies of conflagration? It should not be 
ignorance on their part, and therefore it must be 
due either to custom or carelessness which leads 
them not to consider anything but the design and 
show of a structure, ‘a conclusion confirmed by 
the fact that even in the most simple erections all 
appears to be nicely arranged for a clean sweep 
and complete destruction in case of fire. 

This is meant, of course, for those buildings not 
advertised or let as fireproof. In the last-named 
structures the object aimed at by architects appears 
to be to introduce into the work as much stone and 
iron as possible, we suppose because these ma- 
terials are not inflammable and will not convey fire 
by themselves. Be the cause what it may, we think 
the time has come for all interested in building con- 
struction to have gained sufficient experience that 
stone and iron are, of all materials, when unpro- 
tected by wood or plaster, the most likely to give 
way, and certainly very little to be depended upon 
for resistance in cases of fire occurring to the con- 
tents of the building. 

In considering the subject of fire-resisting 
structures the first thoughts should be, For what 
is the building required? What will be the inflam- 
mable nature of the stores it is intended to contain? 
What is the limit it is advisable to set upon the 
building in height, depth, and cubic contents of 
compartments? and last, but not least, What are 
the best materials to use in construction ? 

When it is considered that a building can only be 





fireproof so long as it does not contain material 
sufficient when on fire to render iron red hot, to 
cause plaster to fall, or, in fact, to so deteriorate 
any one part of the structure as to weaken another, 
and thereby cause the whole to give way—a buildin 

may be regarded as fireproof, erected of stone anc 
iron, provided it contained goods that would not 
burn, such as jewellery, armour, china, &c.—but 
supposing that same building was used afterwards 
as a furniture store, or powder or oil-cloth 
factory, it would be sooner Lateenel and no doubt 
cause greater destruction than if it had been erected 
of lath and plaster. 

The more a building is cut up into compartments 
the more likely it is that fire will be subdued before 
serious damage is effected, more especially if the 
compartments are divided by good solid brick walls. 
The contents of one compartment may then be de- 
stroyed without injury to an adjoining compart- 
ment, 

The firemen’s work would then be comparatively 
easy, and they would do their duty without the fear 
of the whole mass falling upon them, whereas now 
the feeling is directly the reverse. When a fireman 
knows that a burning house has been erected upon 
fireproof principles—so called—he at once arranges 
to give it plenty of room to fall in, and there is no 
hesitation in declaring that the more experience 
firemen gain in these erections the more decided 
will be their aversion to them. 

Many valuable lives have been lost in trying to 
extinguish such so-called fireproof buildings, and 
it may be depended upon that neither officers nor 
firemen can forget the increased risk, however 
courageously they re | do their duty, and whenever 
they have the knowledge that they are dealing with 
such a structure it will be found the firemen are 
most particularly cautious, 

On another occasion we shall consider what are 
the best fire-resisting materials and the best mode 
to erect buildings for different purposes. 

In London and Liverpool there are Fire Preven- 
tion and Building Acts, both of which are worded 
in different ways, independently of the want of 
information and the varied errors they contain. It 
would be a great public benefit if all the Building 
Acts in the kingdom were repealed, and one 
General Building and Fire Prevention Act was 
substituted framed by the legislature after a severe 
test of all the various materials used in buildings 
and other erections, with a view to get correct data 
of their fire-resisting properties, their capabilities 
for bearing strains and weights, their liability to 
calcine, melt, split, or crumble, and also their quali- 
fications as flame and fire conveyors, and the 
probable result of introducing each or any of them 
as materials in the construction of receptacles for 
the safe keeping of substances likely to spread 
havoc by explosion. 

Such tests and experimental trials should be 
carried out by an efficient body duly appointed, and 
be open to all persons interested, such as architects, 
builders, engineers, and firemen, as well as to 
merchants and property owners, 

With the mass of information and sound ex- 
perience that might be obtained from such trials, 
there would be no very great difficulty in framing 
an Act which probably would be the means of pre- 
venting, or, at all events, considerably reducing 
both the number and the extent of such serious 
disasters which are almost of daily occurrence in 
our large towns. 

There is no doubt that most Englishmen like to 
spend their money as they think fit, and some 
choose to erect immense buildings of enormous 
height and style according to fancy or with only one 
thought—the requirements of their trade—but in a 
civilised community, although “ a man’s house is his 
castle,” still he ought not, for the general welfare 
of his neighbours, to be allowed to erect that which 
not only will contribute towards the destruction of 
his own possessions, but, perhaps, also injure his 
neighbours. 

Through buildings not being erected for the 
storage and safe keeping of explosive materials, 
Mr. Braidwood, the highly respected superinten- 
dent of the Metropolitan Fire Brigade, lost his life, 
and many so-called fireproof buildings have actually 
fallen during the course of their erection by their own 
overweight without any stores in them, and have 
buried in their ruins the workmen engaged in put- 
ting them up. Life is more precious than property, 
and such slight restraint as may be felt by a few 
is not worth consideration, if one life only may be 
saved by better and safer modes of construction. 
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| edges by the time pen, carrying a series of slight indents, 

| the intervals between which corresponded with the lapse of 
2} seconds, the lineal measure of each interval being one 
thousandth part of the space travelled by the ship during the 
time interval; while a separate pen, the distance of which 
from the base line was governed by the dynamometer, and 
thus indicated the towing strain, continued to record the mo- 
mentary amount of the foree, opposite the corresponding mo- 
ment on the time scale. 

By carefully scaling the time intervals throughout the 

course of each experiment, it was easy to see approximately 

; whether the speed was steady, and what was its amount.* 

nd (also a member) were appointed a The several parts of the apparatus thus sketched, and the 

mmittee to carry out the experiments; but as Mr. | mode of their application, deserve perhaps a fuller descrip- 

r engagements did not admit of his devoting to | tion. The principle of construction adopted for the dynamo- 
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, Performed off Portsmouth in August 
s ser, 187L® By Wii1iiam Frovneg, F.RB-S. 
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experiments were instituted by the Lords Commis 
ers of the Admiralty, at the request of the Committee on 
ne f hips 0 ir,on whose attention the importance 
ngly pressed by Mr. G. P. Bidder 


er of the committee. 
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gation the uninterrupted attention, extending over | meter may be described as the converse of that of the hy- 
‘ period,+ which it would manifestly require draulie press. ‘The direct strain of the tow-rope was received 

after we had carefully diseussed together, and | by a piston 14in. in diameter, pressing on oil, enclosed in 
t) lesign of the apparatus to be used and t] 2 its eylinder. The oil, under the pressure thus applied, had 
“a t » pursued, that the conduct of the in- | access to a second cylinder, the piston of which, 1} in. in dia- 


e left in my hands. 


ild : | meter, was held in check by a spiral spring ; and the exten- 
udvantage, however, of Mr. Bidder’s presence 


| sions exhibited by this spring, under the pressure supplied by 












nse! during many of the experiments; and their pro- | the oil, were proportional to, and formed a measure of, the 
was occas) uy watched by ther members of the com- | direct strain of the tow-r pe. These extensions, reproduce 1 
on an enlarged scale by a properly proportioned index arm, 
to be determined was the resistance experienced | were traced natically on the paper which covered the 
nsiderable size and of known form and dimen- | revolving cylinder. 

. ved through smooth water at various speeds. | Jt should be observed that the true towing etrain is less 
id never been determined with even approxi- | than the act sion of the tow-rope, because this last is a 
s; 6 rmation as has been possessed | resultant which includes a proportion of the dead weight of 
had t lerived almost solely measured | the rope. It is the horizontal component alone of this tension, 
r similar trials made with ps. But in| or the element which operates in the line of motion of the 

ials the friction, the air-pump duty, and other | ship, which it is proper to record. 
f the engine, and the resistances involved in the} This separation was effected by bringing the drag of the 
the pr r, are inextricably interwoven with the | tow-rope with a clear Jead to a stout framework on wheels, 
resistance of the ship; the result obtained is not the | or truck, which rested on a short piece of railway, planted 
sought, and indeed, as will be seen, differs | level and fore and aft on the extreme forward end of the 


a it | topgallant-forecastle of the ship which was being towed. 








































the re f this inquiry are of fundamental im- | The after end of the truck was linked to the dynamometer ; 
y 1 ght which, when compared with | the dynamometer itself rested on the aftermost end of the 
fr Ams tend to throw or ngitudinals which carried the rails, not bolted to them, but 
t of engi ' llere. simply anchored in position (so to speak) by powerful 
r they have speci a for | fastenings carried horizontally sternward and secured to the 
posmbiy rrecting, the form Pr - | bitts lhe instrument, therefore, formed a dynamometric 
kine has eudeavoured to express approximately | link in a chain, st d simply by the horizontal component 
e resistance of a ship of given form, or, again, | of the tow-rope tension. 
gn rical values to the constants embodied | With cylinders intended for the communication of hydraulic 
t “ 1 may be suggested by other investi-| pressure, it is usual to secure the necessary tightness of fit 
| in the piston and piston rods by either elastic packing or cup 
rtant bearing on another exper leather arrangements. But all such methods are known to 
“ s i r carried on by me under t involve considerable friction, which must unavoidably de- 
\ ality, namely, the endeavour to deter- | tract from the exactness of the determination of the fluid 
‘ - i ship Ly pressures experienced by the piston; and it appears possible 
r f deter secure sufficient immunity from leakage coupled with 
" freedom of motion, by goodness of workmanship and exact- 
rr the s ness of fit, in the first place, and, in the second, by adopting 
® the method of circumferentially gr oving one or other of the 
A has t fitted sliding surtaces.7 
theore lhe dynamometer was constructed to carry any strain up 
u would to 20 tons; and this would be quite sufficient for the per- 
I y } ice of its contemplated proper duty. But since in 
getting up steam, and in turning, the tow-rope would pro- 
ict of t xperiments more difficulties were to | bably deliver strains sometimes excessive and sometimes 
. ut first sight obvious oblique, for which it seemed undesirable to provide in the 
y sa ory determination of a ship's | construction of the instrument itself (because the provisior 
ial method on the measured mile, requires, | w i have complicated its construction, and increased the 
A 8 1 of many mile runs, alternately | weight of its working parts), it was necessary to supply an 
t and, from the variation which may | independent appliance, whi h could on an emergency be | 
, the speed of the tide, some} made to ve the dynamometer of all strain, and which 
‘ even then i in i would at times guard it against lateral strains of undue 
magnitud 
al red 1 trial satisfactorily, with a 18 was accomplished by erecting a pair of strong hard- 
own steam, involves in the turnings con- | wood shears, from the cutwater of the ship, at a short distance 
r and at best a length y operatior I f the dynamometer truck. lhe feet of these were 
t ng another large ship, the by a strong bolt which passed through the cutwater 





























re of time would be in sed and on which, acting as a pin joint, they were capable ot 
r number of speeds to rocking in a fore-and-aft plane; their heads were bolted to 
ng of trim and immersion which gether with a blocking piece between them of a thickness 
to t sl 1 contemplate equal to that of the cutwater, so that between them a parallel 
weat t cess would be vertical space of that width was kept open, through which 
x y Avain, the variations of the tow-rope passed to the truck. The fore-and-aft motion 
t r ably ur during such a leng of the head of s rock ame was governed by a system 
r 1 of mer ynamor f purchases, by which uld either be pushed forward or 
ul elus | held back; and against lateral strain it was fortified on each | 
: that, to be satisfactory and conclu- | side by strong chain rigging, secured w to the stem, and 
records alike of speed and force must be con- | to which sufficient spread was given by lateral strutt ng from 
° i at ; an i if such a speed record could be | the upper part of the cut water. 
i) e comparatively easy to con bine with it | The tow-roy leading clear through the opening in the 
r by automatic arrangements of well-known — - : Ee ree . - 
iain such a speed record was problem } . g in mir 1 that a speed of one knot very nearly cor- 
ad fT t n even appr simately solved. respon hl per minute, it is at nce seen that the 
i was one suggested by Mr. Bidder, | sp ed of th I knots might be read off by measuring the 
r ised complete success. It consisted length of a ngie erval on a scale of 20 to the inch, or 
a continuous ler gth of twine attached to a | more conve ntly, the length of four intervals on a scale of 
large area, the twine, as it ran, passing round | 0 to the inch. ; : : 
r g a counting wheel of definite circumference t The skill with which this difficult part of the work was 
eared as to transmit the motion thus obtained | executed by Messrs. Kittoe and Brotherhood, the 





i makers of 
ylinder charged with a long sheet of paper, mnometer, deserves special notice. The final fitting 
ich occupied the entire circumference of the | of the l4-in. pi ton in its cylinder, and of the piston r id in 
lhe circumferential travel of the sheet thus repre- | 1ts gland, was completed by the scraper ; the fit was at once 
ship's travel on a reduced but measurable scale; | 80 close that the leakage under the heaviest pressures was 
the force indications of the dynamometer, and a | merely nominal, and so uniform that frictional tightness was 
ale supplied by a piece of clockwork, were simulta- | completely ob iterated, and, when the cylinder was empty, a 


the dynam 





and automatically marked. | force of about 30 lb. was sufficient to move the piston through- 
sheet of paper, when removed from the cylinder, | out the length of the cylinder. It is true that when the 
iin fact a straight base line, traced along one of its | cylinders were filled with oil a semiviscous adhesion between 


| them and the pistons, somewhat indeterminate in its amount, 
The substance of this Report was contained in the two | made its appearance ; but this was incomparably less serious 
ers read by Mr. Froude before the Institution of Naval | than would have arisen from any kind of elastic packing 
ects at their recent meeting. | applied to the piston and piston rod. The instrament was 





rhe experiments occupied fully six weeks, including | tested to 22 tons strain at Mr. Kirkaldy’s Testing Works, 
‘ew days when they were interrupted by unsuitable | and the oalculated scales appropriate to the several springs 
eather verified. 














| effective check on the indications of the log, an o 
| noted the counter in the engine-room every minute, con- 


} ship. 





rocking frame, was secured to a strong hardwood bar or 
“toggle ;” and this in turn was steel by a chain to the 
dynamometer truck. 

When it was desired to relieve the dynamometer of all 
strain, the head of the rocking shears was hove sternward, 
pulling with a leverage of about three to one on the toggle, 
and slacking the chain between the toggle and the dynamo- 
meter truck; and this relief was always given when any 
sudden increase of specd was coubengitel, or any severe 
lateral strain was to be called into lay in turning. 

The dynamometer being santo on the topgallant fore- 
castle, the chain by which it was anchored to the bitts was 
led over a bolster planted on the break of the forecastle, at 
such a level that the drag or reaction of the chain, the axe 
of the cylinder and piston rod, and the drag-link by which 
the latter was secured to the truck should be as nearly as 
possible in one straight line—the object of this precaution 
being to obviate the friction which would have been induced 
by oblique strains. And the precaution was on the whole 
successful, though while the experiments were in progress, 
the total frictional resistance, instead of being hmited to the 
30 lb. or 40 1b. offered by the piston and piston rod with 
the cylinder empty, was found, when inelusive of the 
viscous adhesion of the oil already noted, and under maximum 
towing strains of 25,000 lb. or 30,000 lb., to amount to 
150 Ib. to 200 Ib. 

It proved easy, however, to eliminate the errors which this 
circumstance tended to introduce into the record, by ad- 
ministering a succession of smart blows witha mallet’ to the 
cylinder or the framework on which it rested ; for the tremor 
thus occasioned, served to release the moving parts from 
frictional adhesion. 

It was, of course, essential to the accuracy of the experi- 
ments that the ship which was being towed should not be 
immediately in the “ wake” of the towing ship, but should, 
on the contrary be in water that was, as far as possible, un- 
disturbed. To attain this condition, even approximately, by 
the use of an exceedingly long tow-rope, would have been 
impossible in the narrow waters inside the Isle of Wight, to 
which, for the sake of smooth water, it was generally neces- 
sary to confine the experiments. Moreover the alternate 
tightening and slackening always observable in a long tow- 
rope would render the diagram of resistance so irregular as 
to require experiments of considerable duration, in order to 
get a really accurate result. The only alternative was to 
keep the towed ship on one side of the wake of the towing 
ship; and this was done by rigging outa 45-ft. boom from 
the starboard side of the towing ship amidships, and leading 
the towing bawser from her bow through a block at the end 
of this. The length of hawser used was such as to bring the 
bow of the towed ship about 190 ft. clear of the stern ot the 
towing ship. This was considered far enough astern to 
avoid any implication of the towed ship in the “ stream-line”’ 
motions of the water surrounding the towing ship, while to 
tow her with greater scope would most probably have brought 
her within the widening range of influence of the “ wake.” 
It was also necessary that the log should be hove clear of the 
wake of both the towing and the towed ship; and with this 
object the log-line was led through a sheave in the end of a 
20-ft. spar, rigged out from the starboard side of the towed 
ship, and the log-ship was dropped into the water im- 
mediately under this. The log-ships were about 2} square 


| feet in area, and were ballasted and buoyed 60 as to sink 


about 4ft. under water, and present themselves square to the 
I of motion. Some difficulty was found in paying out 


lune 


| the log-line, owing to the tendency of the reei of line to 


occasionally overrun the demand of the log, and then, be- 
coming in turn retarded by its friction, to snap the line when 
the slack was taken up. To prevent this, it was necessary 
to put a brake on the reel, entailing a strain (regulated 
pretty uniformly to about 2b.) on the log-line. The log- 
line, consisting of twine of good quality, was saturated with 


| tallow; this improved its buoyancy, and effectually pre- 


vented it from contracting when immersed. 

An observer stationed on the poop of the towing ship, 
noted the number of revolutions per minute of her screw 
propeller, and communicated each observation, as soon as it 
was made, to the towed ship, by writing on a black board. 
Subsequently, when this count was found to supply an 

Gooner 


necting his record, by comparison of watches, with that kept 


jon board the towed ship, Each diagram taken was also 


carefully connected with the latter by making a mark on the 
paper opposite the diagram pens at a certain instant of 
time noted in the record. 

The speed of the wind past the ship was noted by a wind- 


| gauge erected on a flagstaff on the forecastle of the towed 


In the latter experiments the indications of the wind- 
gauge were automatically recorded on the dynamometric 
cylinders by an electrical arrangement. 


(To be continued.) 


Caraptay Tere@naray.—The Canadian Dominion Tele- 
graph Company was organised in August, 1865, and ite pro- 
gress has since been steady and rapid. At the close of 1869, the 
company had 147 miles of wire; at the close of 1871, 
2853 miles of wire; and at the close of 1873, 4574 miles of 
wire. This year the company proposes to erect another 1000 
miles of wire. The number of messages forwarded by the 
company in 1873 presented en increase of 88,875 over the 
corresponding number of telegrams despatched in 1872. 





Frescn Rarttways.—The extent of railway opened in 
France at the close of 1873 was 11,603} miles. Of this aggregate, 
153 miles were opened in the course of 1873. Now that the 
pressure of the great French loans has ceased, capital for 
further extensions will probably be raised more readily, and 
the work of construction will be prosecuted with more vigour. 
The amount of revenue collected upon the French railways 
last year was 32,064,361/., as compared with 30,726,768, in 
1872. 
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Determination of the Resistance of 
: | Shi; ut rious Speeds, by Trials with 
P wr? l off Py rtsmouth in August 
By Wiitiam Frovps, F.R.S. 
Chelston Cross, March 21, 1873. 
1 experiments were instituted by the Lords Commis 
, 


s -, 1871." 





ers of the Admiralty, at the request of the Committee on 
ne for Ships of War. on whose attention the i nportance 


sig alt 


ect had been strongly pressed by Mr. G. P. Bidder, 
r t the mrmoittee. 
1l myself (also a member) were appointed a 
5 » to carry out the experiments; but as Mr. 


ngagements did not admit of bis devoting t 
ited attention, extending over 
would manifestly require, it 
after we had carefully discussed together, and 
y apparatus to be used i the 
t » pursued, that the conduct of J 
ft in my hands. 

J the advantage, however, of Mr. Bidder’s presence 
ring many of the experiments; and their pro- | 


sionally watched by other members of the com- 






n the uninterrt 





+ wh 











t to be determined was the resistance experienced 

rable size and of known form and di 
1 smooth water at various speeds. | 
id never been determined with even approxi- } 


n 











} 
ss; such information as has been possessed 
had been derived almost solely from measured 

; : 


t r mel But ! 
r similar triais Made With steamships. yut im | ¢ 


als the friction, the air-pump duty, and other 
engine, and the resistances involved in the | 

propeller, are inextricably interwoven with the | 
resistance of the ship; the result obtained is not the 
result sought, and indeed, as will be seen, differs 


uiry are of fundamental im 
if only f it rht which, when compared with | 
tend to throw on 
lers 
f i data for 
a by which Pro-| 
r Kankine ha udeavoured to express approximate y 





rair 


e res ur fa ship of given form, or, agair 
y nu il values to the constants embod 


ested y other investi- 


et 








i ethod on the measured mule, re if 
su sion of many mile runs, alternately 
and, from the variation which may 





at usured mile trial] satisfactorily, with a 





t weather, the process wouid 


hened trial, 





" t r rd of mere dynamometric strains un 


fact s that, to b 
s alik f speed and 
sand aut atic ; and if such a ape ed record could be 


» satisfactory and cone 


force must be co 





t w e comparatively easy to combine with it 
rd, by automatic arrangements of well-known | 
tain such a epeed record was a problem | 

t yet n even appr simately solve a 
ed was one suggested by Mr. Bidder 


mised complete success. It consisted 








e area, the twine, as it ran, passing round 
a unting wheel of definite cire 





ined 
¢ cylinder charged with a long sheet of paper, 
*h occupied the entire circumference of the 
lhe circumferential travel of the *t thus repre- | 
ma reduced but measurable scaie; 
ree indications of the dynamometer, and a 
plied by a piece of clockwork, were simulta- 
nd automatically marked. 

sheet of paper, when removed from the cylinder, 

ted in fact a straight base line, traced along one of its 











st 8 travel 





*The substance of this Report was contained in the two 


papers read by Mr. Froude before the Institution of Naval 
cts at ther recent meeting. é | 
t The experiments occupied fully six weeks, including | 


weather 





'HE RESISTANCES OF SHIPS, 


| level and fore and aft on the extreme forward end of the 
| longitu 


| fastenings carried horizontally sternward and secured to the 


| link in a chain, strained simply by the horizontal component 


| speed of the ship in 
| more conveniently, the length of four intervals on a scale of | 
| merely nominal, and so uniform that frictional tightness was 


| them and the pistons, somewhat indeterminate in its amount, | 
| made its appearance ; but this was incomparably less serious 


‘ew days when they were interrupted by uneuitebio | ana the calculated scales appropriate to the several springs 
Vv 





edges by the time pen, carrying a series of slight indents, 
the intervals between which corresponded with the lapse of 
24 seconds, the lineal measure of each interval being one 
thousandth part of the space travelled by the ship during the 
time interval; while a separate pen, the distance of which 
from the base line was cena by the dynamometer, and 
thus indicated the towing strain, continued to record the mo- 
mentary amount of the force, opposite the corresponding mo- 
ment on the time scale. 

iy carefully scaling the time intervals throughout the 
course of each experiment, it was easy to see approximately 
whether the speed was steady, and what was its amount.* 

The several parts of the apparatus thus sketched, and the 
mode of their application, deserve perhaps a fuller descrip- 
tion. The principle of construction adopted for the dynamo- 





meter may be described as the converse of that of the hy- | 
draulic press. ‘lhe direct strain of the tow-rope was received | 
by a piston 14in. in diameter, pressing on oil, enclosed in | 
its cylinder. The oil, under the pressure thus applied, had 
access to a second cylinder, the piston of which, 1} in. in dia- 
meter, was held in check by a spiral spring; and the exten- 
sions exhibited by this spring, under the pressure supplied by 
the oil, were proportional to, and formed a measure of, the 








direct strain of the tow-rope. These extensions, reproduced 
on an enlarged scale by a properly proportioned index arm, | 
were traced automatically on the paper which covered the 

revolvi 





It ed that the true towing strain is less | 

' - | 

than the n of the tow-rope, because this last is a 
resultant which inclu a proportion of the dead weight of | 


the rope. It is the horizontal component alone of this tension, 
he element which operates in the line of motion of the 
ship, which it is proper to record. 

n was effected by bringing the drag of the 
tow-rope with a clear lead toa stout framework on wheels, 


or truck, which res on a short piece of railway, planted 











allant-forecastle of the ship which was being towed. 
after end of the truck was linked to the dynamometer ; 
» dynamometer itself rested on the aftermost end of the 
nals which carried the rails, not bolted to them, but 
simply anchored in position (so to speak) by powerful 








bitts. ‘lhe instrument, therefore, formed a dynamometric 


of the tow-rope tension. 
With cylinders intended for the communication of hydraulic | 
pressure, it is usual to secure the necessary tightness of fit 
in the piston and piston rods by either elastic packing or cup | 
leather arrangements. But all such methods are known to} 
lerable friction, which must unavoidably de- | 
exactness of the determination of the fluid 





immunity from leakage coupled with | 
by goodness of workmanship and exact- 
/ 








} 
| 
| 
| 
, " i 
i of circumferentially grooving one or other of the | 
i 
| 


ne in the first place, and, in the second, by adopting | 
t e 
fitt ing s 
l lynar icted to carry any strain up | 
20 tons; ar be quite sufficient for the per- 
formance of its contemplated proper duty. But since in 
ge ig up steam, and in turning, the tow-rope would pro 
bably iver sometimes excessive and sometimes | 


ns 

it seemed undesirable to provide in the | 
» instrument itself (because the provision 
te 





« ad its construction, and increased the | 

weight of its working parts), it was necessary to supply an | 

independent appliance, which could on an emergency be | 

to relieve the dynamometer of all strain, and which | 

would at all times guard it against lateral strains of undue | 
gnitude. 





lhus was accomplished by erecting a pair of strong hard- 
wood shears, from the cutwater of the ship, at a short distance 
in front of the dynamometer truck. ‘The feet of these were 
upheld by a strong bolt which passed through the cutwater 
b, acting as a pin joint, they were capable ot 
rocking in a fore-and-aft plane; their heads were bolted to- 
gether with a blocking piece between them of a thickness 
equal to that of the cutwater, so that between them a parallel | 
vertical e of that width was kept open, through which 
the tow-rope passed to the truck. The fore-and-att motion 
of the head of this rocking frame was governed by a system 


purchases, by which it could either be pushed forward or 





on whu 





held back; and against Jateral strain it was fortified on each | 
side by strong chain rigging, secured low to the stem, and | 
to which sufficient spread was given by lateral strutting from | 


the upper part of the cut water. 
rhe tow-rope, leading elear through the opening in the 





sed of one knot very nearly cor- 
. per minute, it is at once seen that the 
knots might be read off by measuring the 
rle interval on a scale of 20 to the inch, or 


* Bearing in mi 


it 


, 1 
responcs with il? 





length of a sir 


) to the inch. 

¢ The skill with which this difficult part of the work was 
executed by Messrs. Kittoe and Brotherhood, the makers of 
the dynamometer, deserves special notice. The final fi 
of the 14-in. piston in its cylinder, and of the piston rod in | 
its gland, was completed by the scraper; the fit was at once | 
so close that the leakage under the heaviest pressures was | 





completely obliterated, and, when the cylinder was empty, a 
force of about 30 lb. was sufficient to move the piston through- 
out the length of the cylinder. It is true that when the 
cylinders were filled with oil a semiviseous adhesion between 


than would have arisen from any kind of elastic packing 
applied to the piston and piston rod. The instrument was 
tested to 22 tons strain at Mr. Kirkaldy’s Testing Works 








rocking frame, was secured to a strong hardwood bar or 
“toggle ;” and this in turn was Pree: | by a chain to the 
dynamometer truck. 

When it was desired to relieve the dynamometer of all 
strain, the head of the rocking shears was hove eternward, 
pulling with a leverage of about three to one on the toggle, 
and slacking the chain between the toggle and the dynamo- 
meter truck; and this relief was always given when any 
sudden increase of speed was coutemgieted, or any severe 
lateral strain was to be called into play in turning. 

The dynamometer being planted on the topgallant fore- 
castle, the chain by which it was anchored to the bitte was 
led over a bolster planted on the break of the forecastie, at 
such a level that the drag or reaction of the chain, the axe 
of the cylinder and piston rod, and the drag-link by which 
the latter was secured to the truck should be as nearly as 
possible in one straight line—the object of this precaution 
being to obviate the friction which would have been induced 
by oblique strains. And the precaution was on the whole 
successfu), though while the experiments were in progress, 
the total frictional resistance, instead of being hmited to the 
30 Ib. or 40 1b. offered by the piston and piston rod with 
the cylinder empty, was found, when inclusive of the 
viscous adhesion of the oil already noted, and under maximum 
towing strains of 25,000 lb. or 30,000 lb., to amount to 
150 Ib. to 200 Ib. 

It proved easy, however, to eliminate the errors which this 
circumstance tended to introduce into the record, by ad- 
ministering a succession of smart blows witha mallet’ to the 
cylinder or the framework on which it rested ; for the tremor 
thus occasioned, served to release the moving parts from 
frictional adhesion. 

It was, of course, essential to the accuracy of the experi- 
ments that the ship which was being towed should not be 
immediately in the “ wake” of the towing ship, but should, 
on the contrary be in water that was, as far as possible, un- 
disturbed. To attain this condition, even approximately, by 
the use of an exceedingly long tow-rope, would have been 
impossible in the narrow waters inside the Isle of Wight, to 
which, for the eake of smooth water, it was generally noces- 
sary to confine the experiments. Moreover the alternate 
tightening and slackening always observable in a long tow- 
rope would render the diagram of resistance so irregular as 
to require experiments of considerable duration, in order to 
get a really accurate result. The only alternative was to 
keep the towed ship on one side of the wake of the towing 
ship; and this was done by rigging out a 45-ft. boom from 


| the starboard side of the towing ship amidships, and leading 


the towing bawser from her bow through a block at the end 
of this. The length of hawser used was such as to bring the 
bow of the towed ship about 190 ft. clear of the stern of the 
towing ship. This was considered far enough astern to 
avoid any implication of the towed ship in the “ stream-line” 
motions of the water surrounding the towing ship, while to 
tow her with greater scope would most probably have brought 
her within the widening range of influence of the “ wake.” 
It was also necessary that the log should be hove clear of the 
wake of both the towing and the towed ship; and with this 
object the log-line was led through a sheave in the end of a 


| 20-ft. spar, rigged out from the starboard side of the towed 


ship, and the log-ship was dropped into the water im- 


| mediately under this. The log-ships were about 2) square 


“9 
feet in area, and were ballasted and buoyed so as to sink 
about 4ft. under water, and present themselves square to the 


| line of motion. Some difficulty was found in peyiog out 


the log-line, owing to the tendency of the reel of line to 
occasionally overrun the demand of the log, and then, be- 
coming in turn retarded by its friction, to snap the line when 
the slack was taken up. To prevent this, it was necessary 
to put a brake on the reel, entailing a strain (regulated 
pretty uniformly to about 2\b.) on the log-line. The log- 
line, consisting of twine of good quality, was saturated with 


| tallow; this improved its buoyancy, and effectually pre- 


vented it from contracting when immersed. 

An observer stationed on the poop of the towing ship, 
noted the number of revolutions per minute of her screw 
propeller, and communicated each observation, as soon as it 
was made, to the towed ship, by writing on a black board. 
Subsequently, when this count was found to supply an 
effective check on the indications of the log, an observer 
noted the counter in the engine-room every minute, con- 
necting his record, by comparison of watches, with that kept 
on board the towed ship. Each diagram taken was also 
carefully connected with the latter by making a mark on the 
paper opposite the diagram pens at a certain instant of 
time noted in the record. 

The speed of the wind past the ship was noted by a wind- 
gauge erected on a flagstaff on the forecastie of the towed 
ship. In the latter experiments the indications of the wind- 
gauge were automatically recorded on the dynamometric 
cylinders by an electrical arrangement. 


(To be continued.) 


Cawaptan Teteerarny.—The Canadian Dominion Tele- 
graph Company was organised in August, 1868, and ite pro- 
gress has since been steady and rapid. At the close of 1869, the 


leompany had 147 miles of wire; at the close of 1871, 


2855 miles of wire; and at the close of 1873, 4574 miles of 
wire. ‘This year the company proposes to erect another 1000 
miles of wire. The number of messages forwarded by the 
company in 1873 presented an increase of 88,875 over the 
corresponding number of telegrams despatched in 1872. 





Frescy Ratiways.—The extent of railway opened in 
France at the close of 1873 was11,603} miles. Of this aggregate, 
1534 miles were opened in the course of 1873. Now that the 
pressure of the great French loans has ceased, capital for 
further extensions will probably be raised more readily, and 
the work of construction will be prosecuted with more vigour. 
The amount of revenue collected upon the French railways 
Jast year was $2,064,361/., as compared with 50,726,763/, in 
1872. 
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trausverse se< 


res it will be seen 


and tions of the firebox. From these 

that the chief structural pecu- 
srity of the boiler consists in the mode of staying 
tifis staying being effected on th: 














struction, in which this arrangement was inelyd 
rhe system of staying firebox crowns thus originat, 
has since been developed in various ways by different 
In Belgium, M Belpaire } 


locomotive 












































73 a RescMine our survey of the examples f details of | the firebox crown engineers. ’ 
mt. 4 4 locomotives atr ‘ ' f system of Herr Ludwig Becker, the locomotive em loyed largely the firebox known by his name 
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clude general views, and also enlarged longitudinai 








out a patent for improvements in locomotive con 
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iT 
, a | the other a firebox of an exact 
- } shown after | gy in use fr 
' April, 1873, during which peri 
j | it belonged had run 72,953 ki 
LY D 1 I .) Ir t tte 
Be as ‘ } gh, tubes and , a i 
a . : i firebox be plate, ar 1 it was 
OF. & . } ‘ t in which it was f 
LE pF st mer lservice. The result 
. SAR : ' to | very good order, the roof stays being quite 
Ort : hi tight and in perfect condit The new boiler, also, 
F Af. it was shown with the fireb x detached fre m the barrel, 
bay £T5 a? | so that the construct could be fully examined 
ea ete : The t r shell is like al nstructed at the shops 
Me ‘ : of the company since 1565, n ade of Bessemer steel 
wo us pend 2 plates, the barrel ne ng of tw » plates only, con- 
+ cm ae nected by a butt joint with external covering striy 
Te ron i Phe longitudinal j ints are lay nts the joints of the 
<s tar A , two plates being placed in line, as shown, inst ud And here it is only just that we should state that 
nt 4 ¥ of being arranged t » break nt as would have been | the first suggestion that the crowns of the firebox and 
; i it a pre ferable Both lor nal transverse joints are casing should be staye a directly together in the sam: 
Og ae Te double rivetted. manner as the side, is undoubtedly due to Mr. 
: : et ‘s |e. The engravings of this boiler, which we annex, in- Thomas R. Crampton, who as long ago as 1849 took 
et 


iene 
Seas 
sth 


the firebox, while longitudinal and transverse 8t4y* 


strengthen the flat ends and sides of the cas 
This Belpaire firebox has, as is well known, b en 
largely adopted in France and Germany as we™ ns 
in Belgium; but from some cause or t 


ny 


he other ! 
has never gained much ground in this country 
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EE ee ma . = . 
flere, however, flat-topped firebox casings have 
been in use for some ten years or 80 on the 
Stockton and Darlington Railway, the present prac- 
tice on that line, however, being to keep down the 
crown of the firebox casing to rather below the level 
e boiler barrel, the necessity for longi- 
transverse stays to strengthen the ends 


the casing above the level of the firebox 











ac 
Bins 

id } +} 
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{ y t 


screwed, there is a difficulty in getting thoroughly 
good threads. Again, on our Great Northern Rail- 
way, Mr. Stirling is now extensively adopting a 
modification and decided improvement of the Ameri- 
can plan, the semicircular roof of the firebox casing 
being in this instance retained, but the firebox being 
made with an elliptical instead of a flat crown. 
In this arrangement the area of the tube-plate, and 
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BECKER'S LOCOMOTIVE 


from our engravings, and, as we have explained in 
eeegewe articles, differs from any of the types we 

ave just enumerated, and we think that with a 
slight modification it would form the best solution 
of the problem. The Becker firebox may be con- 
sidered as holding an intermediate position between 
the Belpaire and American types. As will bealso seen 
from the transverse section of the firebox, the roof 
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APPARATUS FOR CUTTID 


ng thus done away with. Next we find 
America that the plan has been largely adopted 
retaining the semicircular crown for the casing, 

ying it to a flat firebox crown by stays of 
var lengths and different degrees of obliquity, 
heing, however, attended with the disad- 
t owing to the angle at which some of 
“we Stays pass through the plates into which they are 





FIREBOX STAYS. 


vu 


consequently the space available for the reception of 
tubes, is somewhat reduced, but the advantage is 
gained of a form of crown which tends to keep clear 
of deposit, while the stays pass through the plate at 
much more favourable angles than when a flat crown 
is stayed toa circular casing, as in the American 
practice, 


Herr Becker's arrangement, as will be seen 


FIREGRATE; KAISER FERDINAND’S NORDBAHN, 


of the firebox casing is flattened for the width re- 
quired to accommodate the stays, and Herr Becker 
thus secures, like M. Belpaire, a uniform length for 
the stays and flat surfaces against which the heads 
and nuts can be screwed up, whilst from the stays 
passing through the plates at right angles good 
threads can be obtained. As will be also seen from 
the section, there are but four longitudinal rows of 
stays, these being placed at a distance apart of 57 in. 
from centre to centre, and the total width of the 
flattened portion of the roof place has thus to be but 
about 20 in. On each side of this flattened portion 
the ordinary arched form is retained, the transverse 
stays used by M. Belpaire not being employed, 
while the upper corners of the firebox itself are 
strengthened by being arched, as shown, The 
flattened top of the roof of the casing is also, as will 
be observed, at such a level that it is flush with the 
barrel of the boiler, the connexion between the 
barrel and casing being made as shown in the longi- 
tudinal section. 

In the boiler we illustrate the roof stays are, as we 
have said, placed at 57 in. centres tranaversely, while 
the pitch longitudinally is 44 in. In the two middle 
rows the stays have a diameter of 1.02 in., while 
in the outer rows the diameter is ].26in., these 
being the diameters in the reduced portion between 
the screws. The top plate of the casing is in these 
boilers usually made at least gin. thick. 

We have said that, with a slight modification, 
we should regard Herr Becker's as the best mode of 
staying firebox crowns, and this modification is, that 
the portions of the top plate of the casing connect- 
ing the sides with the flattened crown should be 
curved to quadrants of circles instead of to a flatter 
arc, as at present. We are quite aware that this 
alteration would, with some proportions of firebox, 
involve carrying the side plates of the casing 
straight up to such a height as to necessitate the 
employment of transverse stays above the crown of 
the inside firebox, but we consider that the objec- 
tions to the employment of these stays would, in such 
instances, be more than counterbalanced by the ad- 
vantages obtained. To explain our reasons for hold- 
ing this opinion, it will be necessary to consider the 
strains acting on the firebox and casing under the 
existing arrangement. Referring to the transverse 
section on page 250, it is evident that the downward 
pressure on the central flat portion of the firebox 
crown is exactly equal to the upward pressure on 
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M ast there w it w n t Kaiser 
’ : aN | I ’ ‘ t ers ‘ ‘ hi t- 
I f Herr B rs pattern, w st upwards of 
2 I 8 were i se on other Austrian 
li t A rian State Railv VS, al 1 the 
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|| resistance which the screw encountered was shown by the 


time taken in running down. 

From these experiments, we must conclude, that so long as 
the screw is not frothing (is work solid water), the re 
yendent of the depth of immersion. Hence it 
follows that it is probable in Mr. Rennie’s and Mr. Maudslay’s 
experiments the screw was frothing all the time. It must be 
at is stationary, there 
wn air than when it is 
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rer ~ 


mbered, that when the screw 
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A Treatise on Steam Boilers ; their Strength, Construction, 





the pitches and diameters of rivets which he re- 
commends for different thicknesses of plates, he 
has not acted up to the principle above stated in the 
case of the smaller thicknesses. The lines of the 


i Economical Working. By Kopert Wr1soy, late in. | tables relating to these thicknesses in fact evidently 


spector 
the prevention of steam bx iler explosions, and for the at- 
r f economy in the use of steam. J.ondon: Lock- 


| Price 6s. 


tainment 
Ww d and ¢ 


Ix the first parag raph of the pre face of the work 
before us its author expressly states that the ob- 
ect of his treatise is not to promulgate any new 


tsor opinions on the subject of boiler making, 
but rather to ‘*embody the principles of boiler 
construction and management, together with nu- 
collected from the writer's ex- 


1np1ions 


perience me boiler inspecting, and from various 
sources not accessible to the majority of those en- 
gaged or otherwise interested in the application of 
steal That the programme thus laid down has 


been admirably carried out all readers of Mr. 
W 1's treatise will admit, and we in fact regard 


this work as one of the most useful technical hand- 


books which has come under our notice for some 
time past. 

Commencing with some brief introductory re- 
marks concerning the chic f types of steam boilers 
in use, Mr. Wilson passes on to consider the 
strength of cylindrical, spherical, and flat surfaces, 
and matters he deals with clearly and suc- 

tly. In treating of the resistance of cylinders to 


compression our author adopts the formule deduced 
by Sir William Fairbairn from his experiments, and 
he may be fairly justified for doing so, for although 
t 


form 
hOTL 


lg@ are open to question, and it is even 
doubtful whether they are fair deductions from the 

eriments on which they are founded, yet they 
ilts which err on the safe side, and there does 
not at present exist a sufficient collection of experi- 
mental data to enable more perfectly satisfactory 


rules to be arrived at. In connexion with this 
portion of his subject Mr, Wilson gives tables of 
the collapsing pressures of wrought-iron tubes of 


s sizes and thicknesses, which are very con- 
for reference. We may suggest, however, 
1 future editions a few paragraphs should also 
ided respecting the resistances to internal and 
ternal pressure of surfaces curved in one direc- 





ex 
tion, and the strains put upon the flat surfaces 
which they connect. The manner in which some 


boilers are stayed shows that there exists on these 
points much misapprehension, which a few hints 
given in a practical treatise like Mr. Wilson's might 
do a good deal to correct. 

The properties and character of boiler materials 





form the subject of the next chapter, and in it our 
author gives many useful hints respecting the in- 
spection of such materials, and the tests which they 
ought to stand, We do not, however, entirely 
agree with Mr. Wilson in condemning all iron 
which does not show a fibrous texture when broken 
gradually. As applied to most English irons the 
judgment which Mr. Wilson expresses is nodoubt, for 
the most part, correct, but it does not apply to the 
higher class of pure irons, such as the Swedish and 
others. In fact, as we have before now shown in 
this journal, an exceedingly pure iron will not show 
a fibrous texture under any circumstances, the 
presence of so-called “ fibre” being a certain indica- 
tion of filaments of iron separated by films of im- 
purities. We may refer to page 309 of our last 


a 


me for a further explanation of the opinions 
bere expressed. In the chapter now under notice, 
Mr. Wilson has included a well selected collection 
of data respecting the strength of various materials 
employed in boiler making, and his remarks on the 
choice and treatment of boiler plates are of much 
practical value. 

Chapter LV. treats of rivetting, and deals with the 
subject in an able way. Mr. Wilson is careful to 
point out that in determining the best pitch and 
diameter of rivets for a given thickness of plates 
and form of joint, there are other matters to be 
taken into consideration besides the respective 
areas and strength per unit of area, of plates and 
nvets. As he justly remarks, the strength of 
boiler plates per square inch of section is not only 
usually less to begin with than that of rivet iron, 
but it is liable to reduction by punching, &c., while 
the section of the plate itself is also liable to be re- 
Guced by corrosion. For these reasons he concludes 
that it 1¢ in all cases advisable that a rivetted joint 
Bhould have an excess of plate section, and in this 
conclusion we quite agree. We notice, however, 
that in the table which our author gives, showing 


for the Manchester Steam Users’ Association for | contain some errors, 








Thus for y in. plates single 


| rivetted with fin. rivets the values of P=“ +d 


and P=dx 2.5, are both given as 1} in., and that 
pitch is also recommended for use. But the former 
value is almost exactly ]$in., and the latter is 
1\% in., while in practice we should ourselves em- 
ploy—for the reasons above alluded to—a wider 
pitch than either of these, say, 1}4in. It should 
be remembered that the loss of area of thin plates by 
corrosion is proportionately greater than or thick 
plates, and in fixing upon the best pitch to be em- 
ag So this fact should be taken into consideration. 
n his table for the proportions of double-rivetted 
joints, Mr. Wilson has still further reduced the pro- 
portion between the sectional area of the plate and 
that of the rivets, and thus in the case of y% in. 
plates and @ in. rivets, where the value of P= 


A . ° . 
> +d is 23 in., he recommends for adoption a 


es 


pitch of 2in. It is not unlikely that our author 
has been led to make this recommendation from a 
knowledge of the difliculty which exists in makin 

good tight work if too wide a pitch is anslovell 
with thin plates; but with every desire to make 
full allowance for this practical difficulty we cannot 
agree with our author in advising the employment 
of so small a pitch as 2 in. under the above circum- 
stances. We, in fact, know of numbers of instances 
where thoroughly tight boilers have been made of 
Ys in. plate double-rivetted with 4 in. rivets placed 
at a longitudinal pitch of 3 in., the pitch along the 
zigzag line being 1}#in. ‘The remarks we have 
just made apply also to Mr. Wilson's tables of pro- 
portions of double-rivetted butt joints with double 
strips. We should add, however, that Mr. Wilson 
himself fully recognises the defect which we have 
pointed out, the difference between his opinion and 
ours referring merely to the necessity for this defect 
existing to so great an extent as his tables indicate, 

Next we have a short chapter on welding, and 
then follows a long and important one on the con- 
struction of boilers. This chapter is an admirable 
one, and abounds with sound practical information. 
The same remark applies also to the succeeding 
chapter, which relates to boiler mountings, and in 
which the experience gained by Mr. Wilson as 
a boiler inspector is turned to good account. His 
remarks on the construction of the various fittings 
and the best modes of applying them deserves to be 
carefully read. 

Chapter VIIL deals with incrustation and the 
best means of preventing and removing it. Com- 
mencing with some remarks on the composition of 
the impurities contained in different kinds of water, 
our author goes on to explain the character of the 
deposits formed, and to point out the places in 
which incrustation is most likely to occur, and then 
treats of the chief methods of prevention and re- 
moval. ‘The subject is one to which Mr. Wilson 
has evidently paid great attention, and he deals 
with it in an exhaustive and unprejudiced manner 
worthy of high praise. The chapter following that 
just referred to treats of a subject too often neglected 

y writers on boiler making, namely, ‘‘ wear and 
tear.” Here again we find ample evidence of our 
author’s practical acquaintance with his subject, 
and his remarks on the various destroying forces 
acting on a boiler are most interesting. Included 
in this chapter are many notes on the setting of 
poilers, a bad arrangement of setting being a 
fruitful source of destruction. And here we may 
remark, by the way, that Mr. Wilson’s observations 
on boiler setting lead us to express a hope that in 
some future edition of his book (and future editions 
will certainly be wanted) he may add a chapter on 
chimneys, and the best way of arranging flues con- 
nected with them. We are quite aware that 
chimneys have strictly nothing to do with boiler 
making, but we have seen so many instances of 
good boilers having their powers crippled by badly- 
proportioned flues and chimneys that we are cer- 
tain such a chapter as we bave suggested would be 
much appreciated by boiler users. : 

The ** factor of safety,” “testing,” and ‘ boiler ex- 
plosions” form the subjects of the next three 
chapters, and in each we tind much useful informa- 
tion in a very compact form. It is a great merit in 


plates of different metals. 


His book contains no long disquisitions on the care- 
lessness of boiler makers or users, but he directs 
attention in brief and clear language to the points 
on which both constructors and owners are apt to 
err, and at the same time explains the precautions 
which should be taken to prevent evil results. The 
next two chapters relate to the combustion of coal 
and to smoke prevention and firing, and both sub- 
jects are well dealt with. In the former chapter 
Mr. Wilson treats of the theory of combustion, of 
the qualities of different classes of fuel, and of the 
mode of calculating their respective heating powers, 
while on the latter he first deals with the theory of 
smoke prevention and then gives some practical 
hints on the management of fires. 

The next chapter is an important one, and treats 
of heating surface and the proportions necessary for 
effecting given amounts of evaporation in various 
boilers, ‘The subject is carefully dealt with, and 
the relative values of differently situated heating 
surfaces are fully pointed out, while our author also 
brings forward the experiments of Peclet to prove 
the almost paramount influence of ‘external resist- 
ance” in determining the heat transmitting powers of 
The proportious of flue 
to grate area, and of grate area to heating surface, 
are also considered. ‘The next chapter deals with 
boiler power, and may be regarded as an exten- 
sion of the preceding. ‘Ihe data which it contains 
appear to have been well chosen, and the only point 
to which we can take exception is that Mr. Wilson, 
we consider, somewhat over-estimates the power 
obtainable from locomotive boilers, when he says 
that an average of 3 square feet per indicated horse 
power may be taken as an approximation. We should 
regard 4 square feet asa betteraverage. Appended 
to this chapter are some tables of the properties of 
steam, whilst Chapter XVII. and last contains the 








tables of collapsing pressures of flues to which we 
have already referred, and also others of bursting 
pressures of cylinders. 

We have now completed our review of the work 
under notice, and it is only just to Mr. Wilson that 
we should testify to the pleasure with which we 
have perused it. It is but rarely we have had to 
review a work in which so much sound information 
is so clearly and compactly stated, or in which there 
is such an entire absence of all irrelevant matter. 
Altogether we regard Mr. Wilson's treatise as the 
best work on boilers which has come under our 
notice, and we consider that all boiler makers and 
boiler owners should give it a place in their libraries. 


A Voice from the Signal- Bor : or, Railway Accidents and 
their Causes. By a Signalman. London: Longman, 
Green, and Co. { Price 1s. } 

WuaeEN we first took up this little pamphlet wa 

Were, we must own, unfavourably impressed by its 

title. We feared that it was one of those speci- 

mens of clap-trap pamphileteering so frequently 
met with in these days when a man has so many 
facilities for getting his opinions expressed in print, 
and we were disposed to reyard it as 4 hulsance 


accordingly. Under these circumstances we met 
with a pleasant surprise when we became acquainted 
with its contents, and we may say at once we read 


it through from beginning to end with genuine 
interest. A preface written by Mr. Edwin Phillips, 
the editor of the Railway Service Gestle, avd 
addressed by Mr. M. T’. bass, M.P., under whose 
auspices the pamphlet appears to have been pro- 
duced, states that he * found it desirable to eut out 
many portions of the original manuscript, some of 
which were irrelevant and others repeated in dif- 
ferent parts of the work,” but that * the constrac- 
tion of the sentences has not been altered, except 
in cases where the meaning was somewhat obscure.” 
Mr. Phillips appears to have performed his task 
of editing most judiciously, and this pamphlet, 
while rendered free from tautology and doubtful 
phraseology, bears throughout ample internal 
evidence of its origin. It is not our intention here 
to give even an abstract of its contents. ‘Lhe 
pamphlet is one which deserves to be carefully 
read in its entirety by all interested in railways, 
and to give random quotations would scarcely be 
fair to its author. We shall merely add, there- 
fore, that it deals with practical details relating to 
signalling and signalmen, which are scarcely known 
except to the rank and file of our great railway 
army, and that the writer uses sound arguments, and 
advances his opinions with a moderation which 
renders them entitled to respect. ‘The pamphlet 





Mr. Wilson's writing that he never ‘ preaches,” 


deserves attention and ought to do much good. 
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HYDRAULIC MOTORS AT THE VIENNA 
EXHIBITION.—No. V. 

Havine described the collection of turbines ex- | 
hibited by Messrs. Nagel and Kaemp, of Hamburg, | 
we have now in conclusion to report on the second 
of the large exhibits of hydraulic motors at Vienna, 
namely, that comprising the water wheels of Mr. D. 
Straub, of Geislingen, which were erected, as every | 
one who has visited the Exhibition will recollect, 
outside the Machinery Hall, near the eastern end. 


be parallel to the tangent of the bucket-curve, it is 


| obvious that this tangent must occupy a position 
| within certain limits, as the surface velocity is 


given. After the water has been thus delivered to 
the wheel with the smallest possible loss of head, it 


should be allowed to escape along the tail race 


freely and without much waste of power. The 
most usual way of accomplishing this is by pro- 
viding a sudden drop at the end of the breast into 
the tail race, the wheel being then not in contact 
with the tail water. It cannot be denied that this 














































































Mr, Straub’s exhibit of hydraulic motors consisted | arrangement is one of the simplest for effecting the 
of a tangential wheel and two other differently con- | free discharge of the water, but at the same time it 
structed wheels, one a breast wheel on Zuppinger’s | is a disadvantageous one with respect to the per- 
principle and the other a wheel on Millot’s system | formance of the wheel, as the whole height due to 
—S p= Fh 1] 
——4~—J : fi. 
| | 
| be? 
| 1 
| | it 
' 
i 
testi a So 
' 
i . 
, r A 
+ ee AEE 
: ri : 
smal wae f 
; i 
| 
! j 
1 Lea 
~ = = bh mn HK 
E + » y 
i. a 
| 
\ r i 
\ | | 
N H 
| 
NN 
: ~ 5 
/ NZ a= 
‘ / ¥ ‘ 
| 
€; ; 
_ —. >. _ t 
bh ms oa 
hLewel. of \Taal Water mK 
ee SSE ee ae aa 
: 
} 
: 
+ 
WATER WHEEL WITH INTERNAL ADMISSION; CONSTRUCTED BY MR. D. STRAUB, GEISLINGEN. 
with internal admission. illustrations of both which | this sudden drop is lost. In order to get over this 


¢ publish in one of our two-page engravings this 
, while of the latter wheel we also give a sec- 
on the present page. As stated already in our 
general review on the subject, the wheels were in 

n during the greater part of the Exhibition, 
water being raised by five centrifugal pumps, 


) which it again flowed back through culverts, | 


ter having acted on the wheels. 
_ Before describing these exhibits we may state 
briefly the leading principles by which the design of 






water wheels should be governed. Whether the 
water acts chiefly by its weight or by its impulse, 
it 18 ays necessary in order to reduce as much 
a8 possible the loss of effect, that the jet of water | 
whe 


n first coming into contact with the buckets 
should not strike against but glide along them. 
Realising this condition, and considering that the 
resultant of the velocity of the jet of water and 
of the negative surface velocity of the wheel should 


difficulty, the tail race is sometimes made to join 
the breast tangentially, and in order to prevent the 
tail water from acting objectionably as back water 
upon the buckets of the wheel, its velocity is 
made equal to the circumferential velocity of the 
| wheel, 
lifted by the ascending buckets, the latter should be 
| of such a shape that the tangent to the curve of the 
bucket assumes a vertical direction at the point in 
which this curve cuts the surface of the tail water. 
This condition is fulfilled if the shape of the bucket, 
as far as it is immersed in the water, is the evolute 
of the circle, the centre of which is the centre of 
the wheel, and the periphery of which touches the 
surface of the tail water. Ina wheel constructed in 
| this manner, it is obvious that every part of the 
bucket is moving in a vertical direction when cutting 
| the surface of the water in the tail race, whence 
| disregarding the friction between the water and 





wheel, no loss of head occurs whilst the water is 
being discharged. There are thus conditions con- 
cerning the admission and the discharge of the water 
which are dependent upon each other, but that the 
fulfilment of the one set introduces obstacles to the 
fulfilment of the other, may be clearly seen from an 
observation of wheels on Sagbien’s system. 

In his wheels exhibited at Vienna Mr. Straub en- 
deavoured to improve the construction as much as 
possible, and he bestowed special care on the design 
of the curve of the buckets, whence he got a larger 
circumferential velocity. However, the manner in 
which the deepening of the tail race of the breast 
wheel is effected, as shown in the vertical section of 
that wheel on our two-page engraving, does not 
appear to be one capable of being readily justified, 
and does not even effect the object which leads to 
the adoption of the sudden drop so frequently used, 
the water surface not being lowered. Besides, the 
mode of deepening adopted by Mr. Straub has a de- 
trimental influence, as it causes the tail water to move 
with a less velocity than the wheel, whence the 
buckets have to overcome a resistance which in- 
creases with the square of the difference between 
the surface velocity of the wheel and the speed of 
the water moving through the suddenly enlarged area 
of the tail race. 

The breast wheel exhibited at Vienna, and il- 
lustrated in our two-page engraving, was of a type 
suitable for a height of fall of from 0.3 to 4 metres 
(say 1 ft. to 13 ft.), and for a quantity of water per 
second of from 0.3 to 6 cubic metres (10.6 to 
212 cubic feet). Mr. Straub states that the real 
effect of these wheels is between 65 and 75 per cent. 
The wheel exhibited at Vienna, was, with, the 
exception of the buckets and the two bosses, made 
entirely of wrought iron, the object being to 
make the wheel less heavy, and to reduce as 
much as possible the loss ot power through friction 
between gnadgeons and bearings. ‘The principal 
dimensions of the wheels are as follows: Diameter 
over all, 16 ft. 8Zin.; width, 5 ft. 10tin.; diameter 
inside buckets, 9 ft. 72 in. The curves of the 
buckets are struck with a radius of 3 ft. 3in., the 
centres being situated on a circle touching the 
outer edges of the floats. The shaft is § in. in dia- 
meter through one of the bosses, and 6} in. through 
the other; while the bearings are 7}in. diameter 
by 94in. long, and 64in. diameter by 7g in. long 
respectively. The shaft carries at one end a spur 
wheel 1] ft. O}in, diameter, and having 160 tecth, 
this wheel gearing into another 3 ft. Oj in. diameter, 
and having 44 teeth. The two other wheels, which 
transmit the motion to the shafting, are 6 ft. 10@ in. 
and 2 ft. 10, in. diameter, and have 140 and 58 
teeth respectively. All the details of this wheel, 
as will be seen from our illustration, are worked 
out exceedingly well. The regulating sluice delivers 
the water above its upper edge, which is rounded 
off in order to avoid contraction and irregularities 
in the motion of the jet. In our illustrations the 
sluice is shown full open. 

The second water-wheel exhibited by Mr. Straub 
at Vienna, and also illustrated on our two-page 
engraving, as well as on the present page, represents 
the system known by the name of Millot’s, and is 
characterised by the internal admission of the water. 
‘This system illustrates another endeavour to get 
over the difficulty of the relation existing between 
the delivery of the water to and ite discharge from 
a wheel of ordinary construction, a difficulty which 
is especially felt when the level in the tail race is 
very variable. In this wheel of Mr. Straub, however, 
this dependency of the inlet upon the discharge or 
vice versd is entirely eliminated, and one part of the 
bucket may be formed in accordance with the condi- 





In order to prevent the water from being | 


tions for a correct admission, whilst the other part 
|may be shaped according to the rules for a proper 
discharge of the water. It cannot be denied that 
| the first cost of such an arrangement is greater than 
| that of a wheel of the ordinary construction, but it 
\is urged that the final results obtained with such a 
| wheel are also much in excess of what is generally 
| expected. Mr. Straub claims for a wheel of this kind, 
| and for a height of fall of 3 metres (9 {t. 10 in.) and a 
quantity of water of from 0.1 to 0.7 cubic metre 
(3.5 to 24.7 cubic feet) per second, a useful effect of 
as much as 88 per cent. We cannot, however, help 
regarding this performance as much over estimated. 
As regards the design of this wheel, we may finally 
state that both Mr. Straub and Mr. Millot claim to 
be the inventors, but it appears to be difficult to 
decide to whom this right belongs. The wheel 
shown at Vienna had 54 buckets, and its internal 
and external diameters were 13 ft. 104 in. and 15 ft. 
5yin. respectively. Its width was 6 ft. 1] in., and 
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RAILWAY FLXED SIGNALS. 
41 the meeting of the Institution of Civil Engineers, held 
on the 3ist ult., Mr. Thomas E. Harrison, President, in the 


it was stated that Captain Tyler had asked to be 


chair . 
allowed to withdraw his paper “On the Working of Rail- 
wavs,” and that that request had been complied with. 


{he paper read was “ On the Fixed Signals of Kailways,” 
hy Mr. Hichard Christopher Kapier, Assoc. Inst. C.E. 
"The early types of signals, the semaphore signals now 
enersliy adopted for main line purposes, and the various 
ed as shunting signals, having been severally des- 
t was stated that attempts had been made in the 
‘ n of audible and self-acting signals, but neither kind 
were likely to pr 
« then given of the interlocking gear for securing harmony 


. ' pointe and signals; and it was shown that the mere 
connexion of switches and signals was not sufficient, but 
that effective interlocking required the movement of the 
ewit to be completed before the alteration of the signals 
¢ e made, and vice versd. The interlocking apparatus 


neluded Mr. Gregory's, the East Retford, Messrs. Chambers’, 


Sevens’. Saxby s, Michael Lane’s, Skinner's, Baines’, 
Anson's, Brady's, Livesey and Edwards’, Easterbrook’s, 
M-Kenzie’s, and finally a machine designed by the author 
the chief feature of which was its emall number of parts and 
conseyuent simplicity. These machines were illustrated by 





€ 

eolou nearly the full sizeof the machines, and 
the explanations showed that there was no lack of efficient 
I ry for protecting the signalman from accidentally 


lrawilng 


giving a wrong signal, or moving wrong switches. Switch 
jocks prived signalmen of the power of moving facing 
sw whilst a train was passing over them, and so ot 


ng the train, by throwing part of it on to one line and 

part on to another. All contrivances of this kind had their 

n an invention by Messrs. Livesey, Edwards, and 

Jeflrey. This invention had been modified by Messrs. 

Saxby and Farmer, and still further by the author ; and facing 

points would soon be rendered nearly as safe as, and for some 
rposes safer than, backing-out switches. 





javing thus described the means of signalling and of con- 


s. Whilst it was advisable to avoid 

f as possible on a line of light traffic, 
the use of facing points, properly controlled, might be made | 

the greatest safeguards where trains were frequent 
ravelled at different rates of speed. The arrangements 
Great Northern and the London and North-Western 
for getting fast.trains clear of slow trains, were 
explained and illustrated. Frequent auxiliary loop lines had 
n made by the former company on such parts | 
I as were free from tunnels or other expensivs | 

works. When a slow train arrived at the beginning of one 
loops it was admitted on it without stopping, by | 
means of interlocked facing points controlled by a signalman ; | 
w train then travelled on the loop, which was gene- | 
| 





les long, and in the mean time the main line 
w (t clear for fast trains. On the slow train arriving at 
nd of the loop, it was allowed to rejoin the main line, | 

fast train was due. This plan had been in successful | 
ution for several years. Its value might be judged when 

was remembered that the plan formerly was for a goods | 
r coal train to draw ahead clear of the points, come to a} 
stand, and then back into the siding—an operation requiring | 
t and fre ntly resulting in a collision. The additional | 
5 nes in course of construction by the London and North- | 
Western Railway Company would shortly be so complete as 
to give four lines of rails for nearly half the distance between | 
London and Liverpool. | 
tabular statement of the probable cost of the interlock- 

v and block system om fourteen of the principal railways 
showed that, by an expenditure of 4 per cent. on the whole 
tof the railways, their carrying power might be so in- | 
creased that three times as many trains could be run on the 
ck system as without it, and with greater safety. The 
probable annual cost of maintenance of the block system was 
sta to be about 24 per cent. on the traffic receipts, and this | 
mparative percentage was Jess on the lines which had a 
great number of points to protect, than on some of the light 
tratlic railways It was pointed out that the railway com- 
ild, from the increase of traffic receipts, soon re- 
coup themselves for any necessary expenditure. The tables 
ver gave the cost of accidents, and the general result 
would be, if one-half the accidents were removed (as the | 
ard of Trade officers stated they might be), by improved | 
gements, the outside cost to the shareholders of the 
k system would be .08 per cent. per annum on the total 
capital expended. These calculations were exclusive of 
sidings and larger stations, which might be necessitated by 
increased traffic, but which were not properly part of the 
cost of the block system. The block system was already 
complete on about one-fourth of the mileage of railways in 

England and Scotiand. 

author concluded a review of forty years of railway 
‘gnalling by suggesting, that the expenditure now being 
irred by the railway companies was an ad litional reason 
why the Government should consider the abolition of the | 
passenger tax—which abolition should at any rate accompany | 


rally several m 


panies w 








arran 





wr remarked that it was frequentiy charged against 
re; but he urged all to consider that railways were 
y st emerging imto the proximate prosperity of a} 
ate dividend, and were still far from giving to their | 
fhareholders any such substantial benefits as had been con- 
; m the public at large. 
the drawings illustrating the paper exceeded one hundred 
number, and these were supplemented by working models. 


Water Surpty or Pera.—A new project for the improved 
water supply of Pera is now under the consideration of the 
Council of State. An attempt is to be made to secure a 
Judicious utilisation of rain water. 





railway trains, the author proceeded to show the | 
value of these contrivances in dealing with the increasing | 


gislation in the direction of compulsory expenditure. | 9c. of the steamship African, and doing better without than 
, n | with steam jackets. After reading the article, and looking 
railway companies that they were unwilling to incur ex- at the diagrams of high and low-pressure cylinders, I eould 
| only laugh at the clumsy way in which the whole statement 


STEAM JACKETS. 

To tHe Epitorn or ExGinernina. 
S1z,—Will you kindly favour me with space in your 
journal to check an evil that appears to be growing up 


steam jackets. 

I am aware that the evil emanates from ignorance of the 
laws of steam, and that those engineers who advocate the 
disuse of steam jackets do it merely to save trouble to them- 
selves, never thinking anything of the amount of money 
they cost their owners, so oasas the engine gives no bother, 





as to his steam jackets, he coolly answered that they were 
shut off to keep the engine-room cooler; and of another, 
when the maker of the engines visited the engine-room, he 
found the jacket space filled with water doing the duty of a 
condenser on a smal! scale. The maker of the engines put the 
question, Of what use is my spending so much money on 
steam jacketting when owners will not see the intention 
carried out, although it is for their own benefit ? 
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Figs. 1 and 2; Steam Jackets off. Pressure in Boilers 58 lb 





Vacuum 27 in.; Revolutions per minute 58; LHP. 1031.65 
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‘igs. 3 and 4: Steam Jackets on. Pressure in Boilers 58 Ib.; 
Vacuum 27 in.; Revolutions per minute 63; LHP. 1182.44 
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f 5 Fig 5 —"] 
+= ——— : le 
Mean pre ire Ztlhs Indicated Horse Power 397 


Fig. 5: Diagram from Low-pressure Cylinders of Engine of SS 


African. Diameter of Low-pressure Cylinder 70 in; length of 
stroke 4% in 


iit Fig 6 sae 


Fig. 6: Diagram from High-preasure Cylinder of §S. African 
f Hig! ssure Cylinder 38 in,; Length of stroke 


48 in.; Rev tions per minute 52; Mean pressure $2.95 |b.; 
IHP. 471 


My attention was called to a slipshod statement in The 
Engineer, your contemporary, about the wonderful perform- 





has been got up; it does not refleet any credit on the writer 
of the article as an engineer. I really wonder if he thought, 
when translating the diagrams, if the readers of The Hagi- 
neer would swallow the assertion that only 1.8 Ib. of coal was 
consumed by those engines per indicated horse power. It is 
too bad that articles, such as the above on the African’s per- 
formance should appear in an engineering journal without 
any proof or any test whatever to show that what they 
assert as to steam jackets is correct. I reproduce the dia- 
grams (figs. 5 and 6) from The Engineer of Oth February 


among some engineers, viz., the disuse or rather abuse of 


a few revolutions per minute is nothing to them. I heard of 
| an amusing instance the other day of an engineer : when asked 
ve sufficiently trustworthy. A description | 


groms from engines made by Messrs. R. Napier and Sons, 
Glasgow, taken on 14th amen wd 1873. One pair of 
diagrams (Figs. 3 and 4) is taken with jackets on, one 
pair (Figs. 1 and 2) with jackets off. The consumption of 
coal is invariably kept the same during day of trial; the 
weather also is studied, so that if possible the ship may be 
under same conditions during the trial. 1 only quote the 
makers of the engines, simply because I have the diagrams 
from their engines at hand. I am aware of other eminent 
makers who get the same result from steam jackets. One set 
of cards such as I send you will, I hope, convince such of 
your readers who waver as to the benefits of steam in jackets. 

I should also advise those who have steam jackets round 
the cylinders of their engine, to see that the drains and supply 
are properly placed, that is to say, independent of a careless or 
lazy engineer. ‘Ihe Messrs. KR. Napier and Son take the 
steam from the boilers, and drain to the boilers; the cocks or 
valves are opened when the ship leaves the dock or wharf, 
and are not closed until arrival at destination. It is an easy 
matter to have a trial of the benefits when properly fitted up, 
and when once an energetic engineer finds that a steam 
jacket gains him 6 or 6 revolutions per minute more out of 
his engines, you may feel assured that he will alwavs keep 
them on, and last, but not least, the owner gains 12 or 18 
per eent. by the mere fact of the engineer doing his duty. 

My attention was also called to articles on steam jackets in 
The Engineer. I quote a few lines from the articles in 
question ; the writer says that efficiency of a steam jacket will 
depend on two factors; in the first place, the more thoroughly 
the jacket prevents condensation in the cylinder the better it 
will be; and in the second place, the smaller the condensation 
that takes place within the jacket in preventing cylinder 
condensation the better. And again he says there is a 
time to use a steam jacket, and a time not to use it; 
in the engines of the best type using dry saturated steam 
it is essential; if the steam is moderately superheated 
it is productive rather of harm than good as it totally pre- 
vents that moderate amount of dampness in the cylinder, 
which is apparently necessary to the life of the cylinder and 
piston, 

When an engineer, of whatever nation you choose, reads 
such bosh from an English engineering journal, such as what 
1 have quoted, and attempts to swallow it all without choking, 
your readers need not be surprised to learn from The Engi- 
neer, in some number, that we have been all wrong together 
about the steam engine. A. M. 





SAFETY OF PERMANENT WAY. 
lo rue EnrroR op ENXNGINBeRING. 

Sin,—The remarks and experiments of Mr. Sandberg are 
most interesting ; there is, however, one condition bearing 
upon the safety of steel rails which he does not notice, and 
which seems to me to be only too much neglected. I refer to the 
excessive vibration to which they are subjected under traffic. 

Vibration is well known to “shorten” cast and wrought 
iron when under strain, and I think it may be inferred that 
steel rails are most likely to be similarly injuriously affected. 
If this be so, it should be a@ never-failing endeavour to 
eliminate this source of danger, and reduce vibration to a 
minimum. 

This is only to be done by improving the permanent way, 
my conclusion being that 70 per cent. of the shaking and 
jolting observable on railways is caused by faults in the road, 
and the greatest of these iaults is the ineflicient joint at 
present in use. The common fish joint fails to secure com- 
plete continuity in the rail, the result being that a distinct 
knock is felt, on lines in an ordinary state of repair, at each 
joint, while the rate of progress is slow, a continuous vibra- 
tion being observable at high rates of speed. 

It has been my opinion for some time past that this state 
of things must exercise a most prejudicial influence on the 
strength and safety of stee! rails, steel tyres, and steel axles, 
and | have referred to this cause many of the accidents 
arising from breakages of these. 

Mr. Sandberg concludes that the joint will always be the 
weak point of the road; it might be better to simply say 
that at present itis so, My belief is that the joint may be 
made as strong, and at the same time as elastic for tratlic 
purposes, as any other point of the rail; and [ have only 
to say in conclusion, that, were it so, the saving to railway 
companies in wear and tear and in depreciation would be 
enormous, while, at the same time, much would be added 
to the comfort and safety of yours, 

A Ratewav TRAVELLER. 
Aw Eoyrttan Canat.—A canal by which the waters of the 
Nile will be conducted to Ramieh has been completed. Prince 
Tewfik Pacha has consented to preside at the inauguration. 





Tus Ixstrreroy o¢ Civit Exetneens.—The roll of this 
Society, corrected to the Ist inst., contains the names of 15 
honorary members, 793 members, 1295 associates, and 292 
students, together 2895 of all grades. During the past 
quarter the changes have included the election of 9 members 


| and 69 associates, the transfer of 9 associates to the claws of 


members, and the admission of 23 students; on the other 
hand, from deaths and other causes, there have been removed 
from the list 3 members, 20 associates, and 21 students, 
showing a gross gain of 57 in the three months, 





EsoingertnG Honovnus ar Evinevxen Untversiry.— 
Many of our readers are aware that turough the munificence 
of the late Sir David Baxter, of Dundee, a professorship of 
mechanical engineering was founded a few years ago in 
Ediuburgh College, the chair of which is worthily occupied 
by Mr. Fieeming Jenkin. The prizemen for the session have 
just been declared : the first place being taken by Mr. David 
‘Ballingall, and the medal for drawing awarded to Mr. James 
W. Abernethy; both young men being from the establish- 
ment of Messrs. Douglas and Grant, the well-known ma- 
chinists and makers of the Corliss engine at Kirkcaldy. A 


student from Japan has taken a ligh place in the class this 





off the African's engines. 1 also send you copies of dia- 


year. 
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RAILWAY ROLLING STOCK AT THE } a eet he © that of the ordinary wD, igs, 
rye} t they having of course a less umber of plates 
VIENNA EXHIBITION N XII | ib - 4 - 
| i than the latter Phe transverse strain put 
I ex orr way 1 t A yf rInAt | { prove ting brackets by the longitudinal pull of t! St 
makers were displayed Macl ry il J springs is, as will be seen, resisted by tie-bolts 
. nha s i u“ I M . ting the end brackets to the headstocks I 
( ery lal and ti t ‘ intermediate brackets with each other 
ta y what w t i i irv ex or Besides being connected to the reverse springs 
t ’ ed t ; ! S ist mentioned, the body is tied down to the 
f accom! , l frame by links at each corner, these links being 
g war I et ce W na peak ol attached to bolts, which pass down through brackets 
ex tsin the Ma Hal \ y fixed to the underframe, each having at ites 
» very we t . by Ul Fra end a nut bearing upon a thick india-rubber washer 
Wags fabrik, t i | C. Reifer ‘ terposed between it and the underside of t 
’ } } yan a l ecrane ¢« bracket By this arrangement the recoil of t 
ed by Van der Z¥ und Cha r, of D intermediate or body springs, as they may be termed 
Ort r vehicle, W \ tructed f is limited. The end play of the body on the unde 
‘ Mittau Railway, a t x gi frame is prevented by brackets fixed to the under 
Mittau to R . Ww Ast v . iatw pa side of the body near the corners, thes brackets 
engraving. while t ” \ , t extending downwards at a short distance inside t 
page engraving showing ‘ Pr, al headstocks, and there being interposed het wee 
pian, and transvers » ww t idition them and the latter india-rubber washers or pads, as 
another transverse sex nd views of details ar shown in the side elevation on our two-page sheet 
> } rr ‘ y e ‘ . " ' ria 
given on the opposite pag Phe carriage is bu Phe system of carrying the body of a railway carriag 
to euit t - ard I ft. ¢ und, a on reversé 1 springs interposed between it and t 
be be 8 : 8 : 1 on underframe in the manner above described is one 
rere ks x : ‘ 201 it introduced by Mr. Reifert, and it has been found 
total length of the ‘ fh the to give very go od r sults as far as easy riding 18 c i- 
i Width outside git ur nside cerned, Its employment, however, undoubtedly 
> at the centre, 186 It. 10 i snd at the side 6 1t. 5 in adds materially to the cost of a carriage, and ane 
“ Phe underframe is e1 I and its be seen that there project from the outer sides | increases to some extent the proportion of dead 
thor a} ' ‘ j . as ‘ 
. struction is shown clearly by plan r two- of the soles, wrought-iron brackets carrymg re- | weight to paying load. In the case of saloon or 
é page iustration published last week, and by tl versed springs, upon the centres of which the body | sleepitg carriages expressly designed to afford 
‘ transverse se: ns ip the present number Fro rests There are, as will be seen, six of these re- | luxurious accommodation, these objections become 
Hi these views, and from the side elevation, it will versed springs—three on each side—their length | of secondary importance. 
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FIRST-CLASS CARRIAGE FOR THE MITTAU RAILWAY. 


CONSTRUCTED BY THE FRANKFURTER WAGGON-FABRIK (FORMERLY 
CO.), FRANKFORT. 
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Turning now to the internal arrangements of the | opening to transverse end lobbies or covered plat- 
vehicle of which we are speaking, it will be seen forms. There is besides a central door at each end 
from the sectional plan on our two-page engraving | of the carriage, while folding flaps are provided = 
that access to the interior is obtained by side doors give access to the adjoining vehicles. From one of the 


Situated close to each end of the carriage, these doors | end galleries—that on t 





he left-hand side of the plan 


—three doors open besides those just mentioned. 
Of these three doors, the first gives access to a lava- 
tory and water-closet, the next to a small com 
ment containing a stove, and the third to a longi- 
tudinal passage which extends along one side of the 
carriage for half the length of the vebicle between 
the end galleries. From this longitudinal passage 
access is gained to two compartments, one containing 
three and the other six seats, as shown. In the six- 
seated compartment the opposite seats can be drawn 
out to meet, as represented in the longitudinal sec- 
tion on our two-page engraving published last week, 
and the lower squabs on one side being then turned 
over and slid down, as shown, three comfortable 
couches or beds are formed. By turning up the 
arms of the seats sleeping accommodation is also 
afforded in the three-seated compartment. 

At the end of the longitudinal passage already 
mentioned is a door leading to a kind of double 
compartment, to which access is also afforded 
by a door opening to the adjoining end gallery. 
This double compartment contains eleven seats, 
the arrangement of which will be at once seen on 
reference to the plan published this week. Eight of 
these seats are dapeted in pairs opposite each other, 
and each pair of opposite seats is convertible into a 
couch or bed in the same manner as those in the six- 
seated compartment already spoken of. The re- 
maining three seats are provided with leg rests, 
which can be drawn out and arranged, as shown at 
the right-hand end of our two-page engraving pub- 
lished with our last number. 

In one corner of the double compartment just 
mentioned is placed a stove, this stove being shielded 
by a sheet-iron casing of considerably larger 
diameter, as shown in the longitudinal section and 
sectional plan. ‘The smaller compartments are 
heated from the other stove previously mentioned, 
and to afford greater protection against cold the 
floor, roof, and transverse partitions are made 
double, while cushions are provided, which can, 
when desired, be placed over the fixed windows. 

Ventilation is provided for by sliding ventilators 
above the windows, and by ventilating cowls on the 
roof, while, as is usual in Russia, the carriage is lit 
by lamps arranged in or against the partitions, 
stearine candles being burnt in these lamps, and 
the chimneys passing up through the roof. The 
compartments of the carriage are trimmed with red- 
brown plush, and the ‘passages, lavatory, and end 
galleries, with a brownish grey cloth and plush, 
The doors, frames, and internal mouldings gene- 
rally are of polished mahogany. Commodious 
nettings are provided for hand-baggage, and the 
internal fittings generally are very good, 

The carriage is provided with a continuous draw- 
bar and volute drawspring, while the buffer springs 
are also volutes, The manner in which the latter 
are arranged, is shown by the detail views on the 
present page, each buffer having two springs 
placed as shown, and that inside the headstock not 
coming into play until the outer spring has under- 
gone some compression. ‘The arrangement isa good 
one, but costly. The wheels of the carriage are 
solid wrought iron, and the axle boxes are arranged 
for oil lubrication. ‘The whole of the details of the 
carriage are well designed, and the workmanship 
was of high character throughout. 

The accident van and crane constructed by Messrs. 
Van der Zypen and Charlier, of Deutz, already 
mentioned, is illustrated on page 258, and it is, as 
will be seen, conveniently arranged, the only objee- 
tion to it being that the van portion blocks the 
crane in one direction. The vehicle consists of a very 
strong wrought-iron frame 25 ft. 43 in. in length, 
carried upon four wheels arranged with a wheel 
base of 15 ft. 11} in., there being mounted on this 
frame directly over one of the axles a powerful 
crane capable of lifting loads of 2} tons, The jib 
of this crane is of the box-girder type, and it has a 
radius of 1] ft. 10} in., while its form is such as to 
give a good clear headway under it for lifting bulky 
loads. ‘The arrangement of the hoisting gear will be 
seen from our engravings; but this arrangement 
might, we think, have been improved by placing the 
chain drum at the back of the jib instead of under- 
neath it, asshown. If this bad been done the chain 
could easily have been kept clear of the crane post, 
and the jib would have been relieved of the strain at 
present brought upon it by the tension of the chain. 
‘The crane post is of castiron, and the weight of the 
crane with its load is carried by a centre at the 
upper end of the post, as shown. When out of use 
the crane is swung round to the position shown in 





the side elevation and plan, and secured by a locking 
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screw, which can be screwed down into a corre- 
sponding socket on the frame of the van, 

Besides the crane there is mounted on the under- 
frame a small body containing accommodation for a 
brakesman, and forthe gang of men working the 
crane, while beneath the frame is a large tool box, 
as shown, ‘The body of the van contains a bench 
with a vice, &c., while the tool boxes contain lifting 
jacks, and all necessary tools and appliances for use 
ata breakdown. One pair of wheels is fitted with a 
brake, while appliances for securing the vehicle to the 
rails when the crane is in use are also provide d, As 
we have said the general arrangement 18 @ COn- 


} 


venient one, vut the vehicle would be of much 
greater use at most accidents if the crane was more 


} 


powerful and could swing a load all round 


BERRYMAN’'S FEED-WATER HEATER, 
To Tue Evitor or ENGINKkERING 
Sit Tad not the concluding paragraph of my communi- 
eation of March 25th been inadvertently omitted from your 
columns it would have been unnecessary for me to ask you 
the favour of a reversion of your decision as appended to 
what Mr. Woods terms his “ rejoinder,” as published in the 


act number of LNGINEERING lhat pat igraph, though 
brief, was impertant, and if it had appeared would have 
shown the public the honourable nand which I made for 
the purpose of affording them an opportaumty of passing | 


vigment upon what I claim as the inconsistency of Mr. 
W oods questions. 

As Mr. Woods opened this rresponaence in & manner 
“ bh, in my opmion, w @ “novelty in advertising, you 





y justly gave me the customary privilege of replying. I 
t k that my answer of March 25th was sufficiently clear and 
comprehensive to convince any unbiassed mind versed in 
mechanics, wherein the novelty of my patent consisted, 
Hiowever, as Mr. Woods has again entered your columns, I 
hope Lam not presuming in asking the privilege of answer 
ng ustor any future communiwati for such purposes. 
He says, “ The question in dispute is really of so little interest 
to the general reader that I shall not again trespass upon 
your valuable space.” Had he been as thoughtful and 
magnanimous before sending you his first communication 
t might be more weight placed upon the sincerity of his 
expressions I can agree wit r. W is in regard to his own 

ntion Certainly, a beating apparatus patente i in 1868, 
and at this late date maiz y represented at Southport Baths, 
can be of little interest to the general reader, and 1 may add 


t ta combination ol facts j ¥ that it was of less interest, 


and no benefit to those using steam engines. 

It is an old adage, and one I think applicable to this case, 

Convince a man against his w he is of the same opinion 
st I do not expect, nor have 1 much desire to convince 
Mr. Woods. Lean well afford to dispense with all he will 
gain, and shall feel amply repaid if 1 have aecomplished 
the object of restraining him from questioning others, who 
may be less prepared than I am to retute his visior ary state- 
r He says, “* Your subscribers must, by this time, be 
tolerably familiar with the construction of berryman’s heater, 
and when they see the drawings of the heater supphed by me 
f the Southport Baths, which you have prom ised to 

strate, they will be able t form an opinion as t 
whether there is not great similarity in the designs of 
the two heaters, apart from their bemg of a cylindrical 


or rectangular form. 
Mr. Woods says it appears to him that I carefully avoid 
the real point in the whole matter--the form of the tubes— 
and says his patent was for the use of tubes of a bent form | 
fixed by the two ‘ends, by flanges or otherwise, so that they 
may expand or contract on ther own basis. Why did he not 
add that his apparatus was not designed or constructed for 
use with steam engines? Mine was invented and patented 
for these purposes. I ask him to read my communication of 
March 26th, with a desire of understanding its meaning. | 
When on his visit to my office in London, I told him I hoped | 
he had not claimed in his patent to be the original inventor 
ent tubes, and furthermore, that I did not make such 
a cam im my patent, otherwise than for use in my com 
bination for steam engines, as others had done for other pur- 
I 
’ 





ees for more than thirty years, These patents I expected 

show to Mr. Woods, when an opportunity presented itself 
of my accepting his invitation to visit his works. But as | 
my information has not, in my own ¢ pinion, been re cerved | 

he spirit in which it was given, ldo not propose to take | 
the position of either a patent solicitor or a tutor for Mr. | 
Woods, He says: * It is not necessary to notice at length Mr, | 
Derryman's remarks respecting the use of the exhaust | 
steam. Surely he makes oo claim for that which almost 
every manufacturing enginecr has adopted for heating water 
duiiog the last thirty years He apparently forgets that | 
t e are various ways of doing it. Regardless of this, where 

» be find these remarks in my letter as referred to about 
eihaust steam / 

{ can find bim bent tubes, patented, in combination to use | 
With certain steam apparatus at an earlier date than he ap- 
pears to be able to trace the exhaust steam itself. 1 give him | 
due credit for his kind intentions, but the indications are | 
that, in his endeavours to place mein such a light before | 
the public, he has exhausted bimse!f to such an extent that | 
it is unnecessary for me to make further comments on this | 
pewot. As regards his other statements, | court his legitimate | 
er honourable eriiicesm. But having refrained in my first reply 
from stating that there was evidence as to our conversation 
in my office, 1 think his vivid imagination has carried him 
beyond the bounds of prudence. Perhaps Mr. Woods is not 
aware of the peculiar position in which he has placed himself 
by his statements, and I will remind him that I have im- 
portant facts in reserve which could clear his mind as to 
the difference berween 2000/. and 50,000/., as well as to the 
complete validity of my patent, and “in what its novelty 


——. 


| nical forces developed in the interior. This material being 
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| consists.” Mr. Editor, I return you my cordial thanks for 
| your sense of justice in granting me this space. 
1 am, Sir, respectfully yours, 
Kopert BEREYMAS. 
28, Wilson-street, Finsbury, E.C., London, April 8, 1874. 


At Mr. Berryman’s special request, we have inserted the | 
above final communicaton on a subject which has little | 


interest, except to those immediately concerned in the dis- 
pute. We may add that the paragraph to which Mr. Berry- 
man refers, in the commencement of his present letter, as 
having been inadvertently omitted, was purposely cut out, as 
being beside the question.—Ep. E. 


INDIAN PUBLIC WORKS DEPARTMENT, 
To rae Eprror oF EXGINsERING. 

Sin,—Permit me to address through you, a few lines to 
those students of Cooper's Hill College appealed to in 
“ Junglee’s” letter to you of March 27th. I differ from him 
| so entirely that I cannot leave his letter unanswered. 

To commence with the subject of pensions. It will, I trust, 

be long before any one of you has to consider that question in 
| reference to himself, but when the time does come the ques- 
tion will of course be an important one. It seems to me that 
no pension can compensate a man for having to relinquish an 
honourable and interesting career, but should a revision of 
the scale (of pensions be tound necessary it will surely be 
accorded by a considerate Government. 

After twenty years’ service, five years should count for as 
much as ten of the twenty, and after thirty years’ service, 
five years shouid count for as much as fifteen of the thirty ; 
but such matters as this are more for future consideration 
than present discussion. 

Then as to social standing or position. Do not allow your- 
selves to be disturbed or made uneasy by any of “ Junglee’s” 
opinions. How {ean he use the word “panah?’’—it means 
“outcast.” How can that word be applied to an English 
gentleman under any circumstances? Your social position 
will be as secure and certain in India as in England. Are 
you not gentlemen? Sons of gentlemen? Let each of you 
depend on himself for the respect and consideration which, if 
true to himself, he will undoubtedly meet with everywhere, 
where conduct, character, and acquirements are duly valued. 


sefore entering your college strict inquiries were made 4s to | 


the conduct and character of each of you, and his fitness for 
entering the college, and being eventually in the service of 
the Government m India, on leaving the college you will, 
each of you, pass a hevere competitive examination in many 
branches of study, and it is almost superfluous for me to add 
that during your stay at the college the most careful super- 
vision is exercised by your respected principal and his staff 

ver your daily lives and conduct. Why then should you 
ex; 
servants of Government in India unable to appreciate or 
likely to ignore the claims of men, in many instances their 

wn kith and kin, certainly of the same class and social circle ? 
For myself, my family has served Great Britain in India for 
more than a hundred years, both in the civil and military 
services. I have asoninthe Bengal army, who is on the 
staff in the Public Works Department; and | have a son 
among you now, a secondfyear's student, but I have no mis- 
givings as to his reception in society in India, no fears as to 
his being treated as a “ pariah.” Let each of you be true to 
himself, and he will never have cause to remember the warn- 


ing of “Junglee.” So far from being at a disadvantage in | 
| prices are down to zero. 


India, soon the body of civil engineers from Cooper's Hill 
College will be so numerous in India, that it will rest with 
them to give others a place among them, in addition to in- 
dividual assertion. They will form a body which I am sure 
will well represent Britain in India. 
I am, always your 
FRIEND. 


Erzatcum.—lIn the article published by us last week on the 
International Exhibition of 1574, two printer’s errors occur. 
In the sixteenth and seventeenth lines, on the third column 
of page 246, the word “ stones” is twice inserted instead of 
“ stoves.” 

Mecuanicat Forces tn Heavy Onpyance.—The proceed- 
ings of the recent Indian Committee on bronze rifled field- 
guns are full of instruction as to the locality of the mecha- 





deficient in hardness, takes readily the impression of the 
blows inflicted upon it. A nice examination of the indents 
and abrasions tells exactly where the forces are misapplied 
in other ordnance constructed of less soft metal, which are 
subjected to strains in ejecting similarly balanced projectiles. 
The toughness and tenacity of gun-metal makes it difficult 
to burst such ordnance, and notwithstanding their liability 
to be deformed in the chamber by the force of the explosion, 
and in the bore by the wobbling of the projectile, this meta! 
has always been regarded by many as a valuable gun ma- 
terial. Hence the large smooth-bore stock in hand, and the 
consequent desire to utulise it by rifling ; and the wish, not- 
withstanding the extra cost, to manufacture rifled field-pieces 
of bronze. Three new bronze 9-pounder M.L.R. field-pieces, 
cast at Cossipore, and rifled on the “ Woolwich” stud system 
with uniform spirals, were accordingly submitted to experi- 
ment by a committee of Artillery officers appointed by the 
Indian Government in March, 1872. Accordingly, a pro- 
gramme was prepared, including the discharge of 2500 rounds 
per gun; but at the 109th shot, with the usual service 
charges, No. 3 gun burst with some violence, at the 216th 
discharge No. 2 gun burst explosively, and at the 316th round 
No. 1 gun was pronounced unserviceable. The position of 
the injuries recorded in each case illustrates the mechanical 
forces employed for the destruction of the piece. None of these 
were destructively applied in the powder chamber, 9¢ in. in 
length, where the maximum powder pressure occurs, showing 
that destruction did not result from the direct effect of the 
explosion of the charges. This is the more noteworthy as the 
cartridges contained the usual service charges, 1} Ib. of Isha- 


ect to be neglected in India? Are the military and civil | 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEssRoven, Wednesday. 

The Cleveland Iron Market and Quarterly Meeting of 
the Trade,—Yesterday the quarterly meeting of the North 
of England and allied trades was held in the Royal Exchange, 
Middlesbrough. Considering the holidays there was a good 
attendance. The usual facilities for exhibiting articles of 
interest were afforded, but few persons availed themselves of 
this opportunity of advertising. Mr. David Joy, of Middies- 
brough, showed diagrams of the Howard safety boiler, Mr. 
R. Kichardson, of the same town, exhibited a very beautiful 
turret clock designed and manufactured by himself, and Mr. 
Charles Wood showed models of his patent machines used by 
the Cleveland Slag Manufacturing Company at their works, 
Middlesbrough. He also showed bricks, cement, and mortar 
made from the slag. The market was firmer, but scarcely 
any business was transacted. Merchants quoted No. 3 
Cleveland pig 57s. 6d. per ton, some were willing to sel! at 
less than that figure, while makers asked for the same quality 
60s. and 65s. per ton aceording to the condition of their 
order books. tt is stated that the Cleveland district will 
not suffer such heavy losses through the recent failures in 
Glasgow as was at first expected. This opinion being 
generally expressed, confidence to a large extent is restored. 
Buyers, however, still hold aloof, and expect that by 
further delay they will be able to purchase at a lower 
figure than they can at present. As a matter of fact we 
may state that although the official returns of the Cleve- 
land lronmasters’ Association show the make of pig iron to 
be small during March, we are able to state that the increase 
of stocks will be considerable. We have good reason for 
saying that the makers’ stocks will show an increase of 
about 12,000 tons during the month and a total of 113,000 
tons, a much larger quantity of pig iron than has been in 
stock in this district for severa! years past. 

The Finished Iron Trade—In this branch of industry 
there is no improvement. Owing to the holidays this week 
there is very little work doing. Orders are scarce. 


The Wages Question in the Finished Iron Trade.—N 
thing further has been done in this important matter. On 
Friday the joint committee representing the Staffordshire 
and North of England iron making districts will meet at 
York, and will probably come to au understanding on the 
question. 

Tie Blast Furnace Men and their Wages.—There is NO- 
thing new to report on this question, and it is believed that 
the men will accept the proposed reduction. 
| The Cleveland Miners and their Wages.—The propoeed 
| reduction of wages is to be considered by the Trades Council, 
and their views will be brought before the joint committee of 
masters and men. In all probability the question will be 
settled in an amicable manner 





The Coal and Coke T¥ades.—Prices continue to fall in the 
coal and coke trades. There is a plentiful supply of all kinds 
of fuel, and it is expected that coal and coke will be much 
cheaper. 

Engineering and Shipbuilding.—There is a fair share of 
work on hand in the North ot England, but inquiries are 
not so numerous as they were a few weeks ago. In this, as 
in other branches of the iron trade, buyers are waiting until 


The Prospects of Trade.—On this most important of all 
questions there are the most conflicting opinions. The mea 
of long experience say that no person’s opinion is worth 
having. Some people believe that the recent failures wil 
not be followed by any serious stoppages, and that the de- 
pression of trade will gradually clear away after the settle- 
ment of the differences between capital and labour in the 
several branches of the iron trade. Uther persons are of 
opinion that the productive power of this and other countries 
is more than is requisite to meet the wants of the world at 
present, and that dulness will characterise trade for a con- 
siderable period. 


Swirn’s Hearrus.—We notice that Messrs. Andrew 
Handyside and Co., Limited, of Derby, a firm well known as 
producers of constructional ircnwork, have lately been pay- 
ing much attention to Smith’s hearths, and have brought out 
an extensive series of such hearths, comprising some D vel 
and very neat patterns. Amongst these are some very handy 
portable forges fitted with Root’s blowers, while there are also 
some hearths fitted with Root's patent tuyere, an srrange- 
ment which is well worthy of notice. A number of these 
hearths are shown at the present International Exhibition. 





Cuemicat Soctery.—A meeting of this society was held 
on April 2, Professor Odling, F.R.S., in the chair. A paper 
on “Salpho-cyanide of Ammonium and Sulpho-cyanoge, 
by Dr. T. L. Phipson, aod a note “On a Reaction of Gallic 
Acid,” by H. R. Procter, were read by the Secretary. Mr. 
Procter finds that a mixture of gallic acid and potassium 
arsenate, when ex i to the air, acquires a beautiful green 
colour. Mr. W. Noel Harley then read a memoir “Ua 
Cobalt Bromides and Iodides,” in which he described the 
method of preparation and properties of these compounds. 
They closely resemble the corresponding chlorides. Fine 
specimens of the different salts were exhibited by the author. 
Mr. E. Neison read a paper “On the Distillation of Sodium 
Ricinoleate,” and Mr. C. H. Piesse a note “On the Solubility 
of Plumbie Chloride in Glycerine.” Mr. Kingzett had 4 
voluminous communication “ On Ozone as a Concom:tent of 
the Oxidation of the Essential Oils,” Part 1., and from bis 
experiments he infers that the compound produced during 
the oxidation of oil of oe A eric ye ged Lo 
dro peroxide, but a hydrated oxi turpentine. 
teat panes was “On the Action of Chloride of Benzyl on 





re L.G., a powder which is known to be more violent than 
English made gunpowder.— Naval Science. ‘ 





Camphor,” Part IL, by Dr. D. Tommasi. 
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when the Discussion on the Paper by Mr, R. W. Clutton, entitled 
7 if-sown Ook Woods of Sussex,” and on that by Mr. D 
Watney, entitied “Timber,” will be resumed; and should time 
permit, a Paper will be read by Mr. W. J. Crawley, entitled “The 
Porests of England.” The Chair to be taken at eight o'clock. 
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We give with the present number two double-page plates 
showing respectively the Details of two Water Wheels, 
constructed by Mr. Straub, of Geislingen, and a First- 
Class Carriage for the Mittau Raihoay. Russia. The 
descriptions of these Plates will be found on pages 255 and 


258 re spectively. 
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H.M.S8. INFLEXIBLE. 

Uw the next page will be found drawings which 
thow the main points of the design of the ironclad 
inflexible, the brief and no doubt intentionally vague 

teuce to which, in Mr. Barnaby’s paper, ap- 
peared to excite so much interest at the recent meet- 





ing of the Institution of Naval Architects. 
ship yet designed, not even the “ uns 
Devastation herself, has departed so widely from 
pre-existing types, and in none has so enormous a 
stride been made in offensive and defensive power. 
A few years since a great deal was thought, and 
rightly, of the advance from the 6-in. armour of the 
Bellerophon to the 9 inches of the Herenles, and 
when the public realised the fact that 12 inches 
had been reached in the Glatton and Devastation, 
its interest in the latter knew no bounds. Now, 
at one jump, Mr. Barnaby carries us from 12 inches 
to 24 inches—or from 14 to 24, if we take the Fury 
as modified for the basis of comparison. Compar- 
ing the Inflexible with the original Fury (not with 
the Devastation, because the displacement of the 
latter is admittedly too small to give fair play to the 
peculiarities of the type, or even to allow of a speed 
suitable for comparison) we find that with an in- 
creased displacement of less than 8 per cent, the 
thickness of plating has been doubled; the weight 
of armament more than doubled; the high speed 
of 14 knots retained; the draught reduced over 
2ft.; a certain amount of sail power added; and 
the sailors, let us hope, conciliated by an upper 
deck—not a flying deck—20 ft. above water, On 
the other hand, the means of obtaining end-on-fire 
are completely altered, as well as the mode of 
securing flotation in action. Hence the real value 
of the design, in comparison with that of the original 
Fury, can only be arrived at by striking a balance 
between the undoubted gains enumerated, and the 
disadvantages, if any, attendant upon the changes 
in the two last-named features, e say if any, 
because we shall have to consider whether the In- 
flexible is not actually better off for end-on-fire, and 
better off as regards the mode of keeping afloat in 
battle (apart from increased thickness of armour) 
than the Fury is. If the modified instead of the 
original Fury be taken, the various points in the 
foregoing comparison remain unchanged, except that 
in this case the Inflexible, instead of doubling the 
thickness of armour on a displacement 8 per cent. 
greater, increases the thickness in the ratio of 14 to 
24 on a displacement practically the same. We 
may observe that, excepting that the 12-in. armour 
is replaced by 14-in., and the length and speed are in- 
creased, the description of the Thunderer given at 
page 277 of our thirteenth volume, in the main 
10lds good of the Fury. 

The Inflexible is of 11,095 tons displacement, and 
8000 intended indicated horse power, and is to be 
driven at 14 knots speed by twin screws. The 
length between perpendiculars is 320 ft. (the same 
as the Fury’s); the draught 23 ft. forward and 
25 ft. aft (the Fury’s is now 264 ft. forward and 
27 ft. aft); and the extreme breadth 75 ft., against 
63 ft. 10 in.inthe Fury. ‘The proportion of length 
to beam is consequently but little over 44 to 1; in- 
deed, we believe the beam of the Inflexible has not 
been approached in any vessel except the Great 
Eastern, The armament can scarcely yet be con- 
sidered as settled; but it is understood that the 
present intention is to give the Inflexible, which 
carries two turrets, four guns of the enormous weight 
of 81 tons each, throwing shot of about 1600 lb. ‘The 
manufacture of the first of these weapons has just 
commenced at Woolwich. With a most necessary 
foresight, never, so far as we recollect, exhibited 
before, the turrets are designed to receive much 
larger guns—say, up to 150 tons—when they can 
be made. What in preceding ships would be called 
the upper deck, but what we su will now be 
called the turret deck or gun deck, is 10 ft, above 
water, from stem to stern,.and fairly corresponds 
with the upper deck of the Devastation, though the 
latter is but 5} ft. out of water at the bow, and 4 ft. 
aft. Practically there is no doubt this deck will be 
swept by the sea, notwithstanding its height 
forward, in much the same way as the Devastation’s, 
and it need scarcely be said that it will have no bul- 
warks, and that it is not intended for use by the crew 
in heavy weather. Upon it, however, stands a super- 
structure which has no counterpart in the Devasta- 
tion or Fury, and which will doubtless give to the In- 
flexible a wholly different character asa sea-boat. In 
the deck plan in the ving the turret or gun deck 
just spoken of is and it will be observed 
that it is divided into two parts, for almost its 
entire length, by a more lightly shaded portion 
occupying about a third the width of the ship. 
This latter is the upper deck A B, a kind of bar- 
ricane deck, not carried, like the Devastation’s, bya 


central but forming 
the top of stentanh to6ie dobebeons which ex- 


No war- 
Fy ” 


tends to stem and stern, and which forms an integral 
pirt of the two extremities of the ship, raising them 
to the goodly height of 20 ft. above water. ‘The deck- 
house, as will be seen by the drawings, is absent 
from the central portion of the ship, where the 
turrets are placed, but communication is maintained 
between its forward and after portions by a light 
bridge C, so nereged in direction as to avoid as 
much as possible the chance of injury from the fire 
of the turrets. This is also shown in Fig. 1. At 
a comparatively short distance from each end, the 
deck-house (or upper portion of the hull, as it 
would be fairer to call it) attains its full width, and 
thenceforth adds nothing to the true freeboard of 
the ship, but its presence, especially at the bow, 
will comfort those who entertain the ‘‘ overwhelin- 
ing” theory of the action of water upon the fore-deck 
of a ship. Whatever be the Seek of the In- 
flexible’s claim to a ‘freeboard of 20 ft.” there is 
no doubt she is high-ended, or that she thus meets 
the principal objections raised to the Devastation 
as a sea-boat, It is at least clear that her fore- 
deck, having may half its area occupied by deck- 
house, cannot“ hold” on itanything like the quantity 
of water which is popularly supposed to form a 
kind of mountain on the forecastle of the Devasta- 
tion. As we have never believed in the Devastation 
“holding” on her deck a quantity of water able 
to do her the slightest real harm, and as all the trials 
yet made with her signally confirm this view, we 
attach comparatively sinall importance, on the head 
of safety merely, to the Inflexible’s lofty super- 
structure. But being ready to admit that a ship 
should be as far as possible life a ship, we are pre- 
pared to welcome back the high onke~ahidh un- 
doubtedly will relieve us of many very troublesome 
questions, such as the working of anchors, accom- 
modation, the provision of a spacious as well as dry 
upper deck for the crew, and the means of working 
a certain quantity of fore-and-aft canvas—if only 
the high ends can be made consistent with an all- 
round fire equal to that which their omission enabled 
Mr, Reed to obtain in the Devastation and Fury. 
All-round fire, of the kind last referred to, is not 
obtained in the Inflexible, i.¢., neither turret com- 
mands an unlimited range round its own end of the 
ship. On the other hand, there is a perfection of 
end-on fire not dreamt of in the Devastation. 4// 
the guns can fire simultaneously in line with the 
keel, thanks to the plan of setting the turrets out 
of the central line, and close to the sides of the 
vessel. It is, of course, the ample beam which 
alone renders this possible, for the turrets have not 
only to clear each other, but a deckhouse nearly 
30 ft. wide as well. Each turret can fire with one 
gun slightly across the bow, so as to give converg- 
ing fire at no great distance ahead, and each com- 
mands, for both guns, an uninterrupted range of 
180 deg. on its own side of the vessel, and a con- 
siderable range on the other side, In one sense 
this is all-round fire of a very perfect character, but 
it is not the all-round fire from the same guns across 
the bow and stern, possessed by the Fury and 
Devastation. If an enemy crosses the Inflexible's 
bow he must be dealt with first by one turret, until 
he gets right ahead, and then by the other. There 
can be no following him round by the same turret, 
and it is clear that when approaching an enemy 
end-on, even slight deviations in course will throw 
the duty of cage tg first upon one turret and 
then the other. ith four guns firing ahead, 
instead of two, the Inflexible’s arrangement is, no 
doubt, better than the Fury’s, notwithstanding 
this drawback, but the real question is, What is the 
Inflexible’s fighting efficiency with deckhouses fore 
and aft, com with the efficiency of the same 
ship without them. Had she such a fore-deck as 
the Devastation or Fury, or even such a fore.deck 
as they would have if built up flush fore and aft, 
she would be able to follow an enemy across her 
bow, through no small are, with four guns instead of 
two—an advantage which is obviously considerable, 
but the worth of which we are not prepared to 
estimate off-hand. One is almost tempted to think 
that the end-on fire is so good that it is not worth 
im i by the sacrifice of the elevated ends, 
even though the latter be proved, according to our 
belief, to have little or no bearing upon the question 
of safety. When, on the whole, an tly better 
end-on fire than that of the Devastation has been 
provided (even apart from size of guns), one inclines 
to rest be thankful and not qnarrel with those 
features in the design which, otherwise ex- 
cellent, hinder so efficient a fire being even 





more efficient still. To content the sailors is great 
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gain, and even worth a few degrees, to say the} 


| so, it seems to us very desirable that some good | admit water enough to sink her 1 ft., or to her 


least, of converging fire. When the price of their | shifting bulwarks should be contrived, or the deck | designed fighting draught, at which she will carry 


contentment appeared to be a raised forecastle, 
abolishing end-on fire altogether, we protested with 
all our power against so disproportionate a sacrifice, 
and were prepared to fight as long a battle as 
might be necessary for the Devastation type. In 


strenuously supporting it, as we have felt bound to | 


do, as the only type hitherto existing which fulfilled 
the highest conditions of naval warfare, we have 
fought with the uncomfortable conviction that the 


| forward will be greatly exposed, A deck 20 ft. out| the citadel armour 7 ft. below water, and the gun 


| of water will do well enough if given fairly lofty | deck 9 ft. above it. Should the enemy’s shot 
| bulwarks, but if without them it will, in heavy) pierce only those compartments to which water has 
weather, be almost as much awash as the deck be-| been thus already admitted, the buoyancy of the 
jlow. This, however, is a detail which the model | ship will not be affected ; should he succeed in the 

would not be likely to show, and which we may | scarcely possible attempt to pierce them all, the 
assume has been or will be carefully considered. | ship may be submerged 1 ft. further, or 2 ft. in all 
| The general fighting plan of the ship is so novel | below her cruising trim. Practically the risk of 
| and so interesting that we have left but little space | her being brought sensibly below the designed 








majority of sailors were, and would always be, | for the consideration of what is really her most re-| fighting draught is exceedingly small, while she is 


against her, and that there was real risk that her} markable feature, viz., the means by which con- 
definite adoption as the ship of the future, though | tinued buoyancy in action is secured without the 
it has hitherto seemed inevitable, would give rise to | general use of armour. Vertical armour, shown by 
so much dissatisfaction as to threaten some injury | the thick lines in the plan, Fig. 2, is confined to the 
to the morale of the service. From this fear the| turrets, and to the central ‘ citadel” or battery 
Inflexible has relieved us, and in her we seem to} from which they rise. ‘The more vital parts of these 
have found a type which should please all parties. | are protected, as has been already said, by armour of 
If experience with the Devastation and Fury should | the astounding thickness of fwo feet, in two thick- 
show that those vessels are not only perfectly safe, nesses, separated by backing. (Reckoning armour 
but that the low ends do not involve any serious | by feet is a new sensation.) The citadel rises 10 ft. 
discomfort (a result which seems to us quite | above water (thus fixing the height of the upper 


possible) then we shall feel justified in asking the or gun deck), and its side and end armour reach 


sailors to resign the deckhouses and high ends of | 6ft. below. Its shape, conformable to the oblique | 


the Inflexible, for the sake of the increased fighting | position of the turrets, is shown with sufficient ex- 
efficiency, be it large or small, which their removal | actness by the black line in Fig. 2. Level with the 
will secure; but meantime we can hardly express | lower edge of the armour at the ends of the citadel 
our satisfaction at the truce, at least, which is now | isan armoured deck, which reaches from the citadel 
proclaimed between the naval architects and the|to both bow and stern: the position of this deck is 


sailors, If the elevated ends prove too precious to | 


| 80 planned that even should this unlikely event take 
| place, no injury beyond a small diminution of speed 
|is likely to ensue. 

This system is a modification of the “ coal-tank 
ends” advocated at some length in this journal last 
| year,* the principal variation being the introduction 

of a certain quantity of cork. This is in the form 
| of a belt 4 ft. thick along each side of the vessel, 
| before and abaft the citadel. As was explained by 
| Mr. Crossland at the Institution of Naval Archi- 
| tects, it is not supposed that this will either keep 
| out shot, or even offer any special facility for stop- 
ping shot-holes, much less stop them by its own 
| elasticity, as was suggested some time back. Its 
|bulk is not sufficient to add much to the ship’s 
buoyancy when pierced; its use, therefore, is 
| obviously to aid stability, when the unarmoured parts 
'of the ship are so damaged that water can flow 


be given up, the Inflexible will remain as designed, 
a satisfactory fighting machine, and, we hope, an 
equally satisfactory vessel to the navy. The naval 
otticer directly responsible for her design is Rear- 
Admiral Houston Stewart, C.B., the Controller of 
the Navy, whose preference for ship-like ships is well 
known (we believe he was one of the minority of the 
Committee on Designs, who supported the type of 
large masted ironclad). The Board of Admiralty 
which sanctioned her construction, included, with 
other distinguished naval officers, Sir Alexander 
Milne, so that she goes forth to the world with 
sanction as high as any sailor can desire. It need 
scarcely be said that the deck-houses or super- 
structures will afford splendid accommodation for 
both officers and crew. 

The Inflexible carries no conning tower, but we 
believe will be conned and steered from the top of 
one or both of the turrets, probably from the fore- 
most. In the model shown at the Institution of 
Naval Architects, the upper or hurricane deck had 
bulwarks abaft only ; not before the turrets. The 
object of this, we presume, is that the officer con- 
ning the ship from the foremost turret may be able 
to look over the forward deck-house (which is about 
the height of the turret, and so obtain nearly an 
all-round view. The absence of fixed bulwarks 
forward may on this account be a necessity, but if 





shown by a dotted line in Fig. 1. Its thickness is | freely in and out. In the — before referred to 
3in., and it completely isolates from the lower part | we supposed the coal-tank system applied to the 
of the hull all the easily destructible parts which lie | Fury, whose citadel (the present breastwork) i 
above it. If all the visible parts of the ship, out- | much longer than that of the Inflexible. The portion 
side the citadel, be riddled with shot holes, even to| of the ship liable to lose its natural stability by 
6 ft. below water, no greater harm can happen than | ceasing to be tight about the water-line, would 
the admission of water to parts above the armoured | therefore be smaller in the Fury (if altered to the 
deck. ‘The deck itself is too thick to run any serious | coal-tank system) than in the Inflexible, but it 
risk of being pierced by shot, seeing the long oblique | would be sufficient, as was pointed out, to reduce 
course which a shot must follow through water in| her range of stability, when damaged, to a dangerous 
order to reach it, and the explosion of shells in the| extent. The proportion of damageable to Ul- 
light works above it will do it no harm, whatever|damageable parts being even greater in the l- 


havoc they may make in the light works themselves, flexible, special means have had to be sought to 
| extend her range of stability when injured. 


The length of the citadel— t. only—leaves, 
ne See eae | very great increase of beam is one; a belt of cork 


however, so large a portion of the water line unde- | ¥®! ; the 
fended, that the weight of water capable of being | @ting as a life-buoy to hold up the ship ou 
Much care bas 


admitted through shot holes, if at all commensurate | lee or submerged side is another. f the 
with the cubic contents of the compartments been shown in the internal pores ay nsepaere the 
flooded, would be very considerable, and would | tank ends, to diminish as much as possi ia 
almost or quite suffice to disable or even sink the chance of extensive flooding, and there bel ae hich 
ship. But the space to which water has thus ® | van be readilt — —oe be pune ctor 
possible access is already occupied, in great part, | ; eacil oc Up kind of cofferdam for the 
with stores which have to be carried somewhere, | SY stances, forming & Kind of colle during 
and may just as well be carried where their | ready stoppage of a olen 
bulk will help to keep out water. The main on ie, ee S a it is obvious that the 
coal supply, in fact, . stored in this pees so are r. Darnady 6 paper, 0 a 
the provisions; so is the water. A part of it is filled ® See E for February 28 and March 21, 1879, 
with cork, and a part is left vacant, The net result | (pages 168 ‘end 206, vol xv). The Infloxible had alresdy 
is that the ship, on going into action, will voluntarily | been designed when the papers referred to were written. 
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wing passage would offer facilities for stopping leaks 
in other ways. phe 

Jt is impossible, within the limits of a single paper, 
to discuss fully a design of such singular boldness 
and novelty, crowned, as it appears to be, by so 
great a success in regard both to fighting capacity 
and seaworthiness. Itinvites, however, much fuller 
consideration, both in respect of its undeniable ex- 
cellences in these directions, and of its untried, and, 
therefore, to some extent questionable, departures 
from accepted principles of construction. 








THE METROPOLITAN GAS QUESTION. 


Iv our issue of March 13th (see page 193 ante), 
we gave a summary of the evidence given before 
the Commissioners, appointed by the Board of 
Trade, to adjudge on the question of the demand of 
the Imperial Gas Company for an increase of the price 
of gas as supplied totheir customers in the metropolis. 
They were awarded an increase of 11d. per 1000 
eubie feet, raising the price from 3s. 9d. to 4s. 8d. 
We also intimated that the “‘ Chartered,” or Gas 
Light and Coke Company, had made a similar de- 
mand, which was to be decided by the same Com- 
missioners. ‘The latter met on March 12, and in 
this case the City of London was represented, in 
opposition, by Messrs. Philbrick and Goldney ; the 
Metropolitan Board of Works by Messrs, Cripps and 
Biron, and the Company by Serjeant Sargood and 
Mr. Ward. ‘The case of the Gas Light and Coke 
or Chartered Company differed from that of the 
Imperial, by the Corporation of London appearing 
in opposition, the City being supplied with gas by 
the former company. The learned serjeant, after 
giving a brief history of the original company, and 
its subsequent enlargement by amalgamations, 
entered into the various facts on which the company 
based their demand for an increase of price. Re- 
ying on the previous decision in regard to the Im- 
perial Company, he argued that the making up 
of the insurance fund was obligatory on the Com- 
missioners, and for similar reasons the amount 
of capital on which the company was entitled 


to declare a dividend was not open to dis- 
cussion on their part, admitting, however, that 
while this decision was binding on the Board of 
Works, it was competent for the Corporation of 
London to reopen the question of capital. Practi- 


cally, therefore, the whole qnestion, as in the case 
of the Imperial Company, became narrowed to the 
point of ‘* due care and management” in the conduct 
of the Chartered Company’s operations. He then 
entered into the details of the estimates for 1874, 
founded on the experience of 1873, and asked that 
the ‘normal price” of 3s. 9d. per 1000 ft. should be 
80 increased that the dividend and other conditions 
of their Actin favour of the shareholders, should be 
fully carried out in the current year. After enter- 
ing into a variety of details in respect to special, 
but minor items of receipt and expenditure, the 
estimates for 1874 were dealt with, of which the 
following present the chief features of interest. 
The total of share capital paid up and expended to 
December 31, 1873, amounted to 3,149,804. Of 
this ordinary A shares amounted to 1,799,978/., the 
dividend on which, at 10 per cent., required a sum 
of 180,000/.; B shares were 100,000/., which, at 
t per cent., required 4000/.; C shares 200,000/., 
with dividend at 10 per cent. amounting to 20,000/. ; 
D shares 300,000/. at 10 per cent., 30,000/.; with 
9 per cent. preference (749,826/.) requiring a sum as 
dividend of 37,500/. The total of this was 3,149,804/. 
4 capital requiring a sum total of 271,500/. as divi- 
dend, But to this had to beadded a sum of 31,500/. as 
an insurance fund, authorised by the City of London 
Gas Act of 1868, calculated at the rate of 1 per 
cent. on the total capital. Hence the total sum 
required to pay the dividends, and make up 
the insurance fund for 1874, was 303,000/. To 
meet this the company stated their estimated gross 


income for 1874 would be 1,074,252/, with a 
£ross expenditure of 1,025,000/., leaving a balance 
of only 49,252/. to profit and loss. But of this 
latt 


‘er sum an amount of interest on loan capital 
and debenture stock would absorb 35,900/., hence 
* tet sum of only about 13,352/. would be left to cover 
‘he dividends on stock and the insurance fund, Con- 
“equently there would be a net deficiency of 
*U,648/. to meet to cover the total of 303,000/. 
needed for all dividends, interest, and insurance 
Payments for 1874. To meet the deficiency the 
Company asked the Commissioners to grant an in- 
Crease of price, at the rate of ls, 44d. per 1000 ft. 


| coal would therefore be 369,692 tons, 


on the common gas, and 1s. 8d. on the cannel, 
which would give an estimated amount of 285,630/., 
or about 4000/. less than the deficiency above 
named. At this stage of the og Sag Mr. Crip 
stated that the Metropolitan of Works 
would assent to the decision on the capital question 
in this case, as they had done in reference to the 
Imperial. But Mr. Philbrick, on the part of the 
City Corporation, declined to be bound by that de- 
cision, reserving the right of reopening the question 
before any other tribunal, after the final award 
had been made by the Commissioners in respect to 
the Chartered Company. 

Evidence was then taken on all points that 
affected the questions of *‘due care and manage- 
ment.” The company produced their chief ac- 
countant; Mr. Parkes, the general auditor, the 
secretary, engineers, and Mr. Dixon, the large coal 
factor, the latter supplying the Chartered Company 
with coal. These witnesses were called to prove 
that in the purchase of the latter every prudential 
precaution had been taken, considering the uncertain 
condition of the coal market during the last year, 
According to Mr. Field, the chief accountant of the 
Chartered Gas Company, nearly all the estimates 
for 1873 were pores ot by the actual expenditure. 
In cross-examination the witness sta that the 
total expenditure for make, after allowing for 
residual products, was 3s.84d, Consequently as the 
company only charged 7d, above what we have 
| termed the ‘‘ normal price” (3s. 9d.) giving a gross 
| charge of 4s. 4d. at the end of the year, their profit 
seemed uncertain, The question of the future price 
of coal, as bearing on the contracts pone | entered 
| into by the company, was a matter of much dispute, 
but it was practically disposed of on the ground of 
uncertainty in regard to the future. According to 
the statement of this witness, the price of coal he 
estimated for 1874, not subject to contract, was 
21s. 8d. per ton delivered at the works; but the 
average price of common coal to be delivered under 
contract was 25s. 94d. ‘The total quantity required, 
taking into account the stock in hand on January 
Ist, 1874, was estimated at 27s. 83d. per ton, ‘To 
| the previous price of 25s, 94d. the sum of 1s. 2d. 
| was to be added for lighterage, wages, &c. 
| According to the estimate of the company, as 
| given to the Commissioners, the coals required for 
| 1874, estimated to produce common gas for sale at 
| the rate of 8200 cubic feet of gas sold, per ton, was 
| 393,292 tons, of which 23,600 tons of cannel must 
| be used to keep up the standard of at least 14, but 
| practically of 16 candle gas, the remainder of common 
Taking the 
total of common gas and cannel, the amount 
for 1874 would be 486,832 tons, of which 93,540 
tons would be consumed in producing cannel gas 
alone. ‘The total estimated cost of coal of all kinds 
for all purposes for 1874, including expenses of de- 
livery, &c., was 590,713, which gives a general 
average of common coals delivered in the retort 
house of 27s. 83 per ton, as before stated. But the 
company estimates the average cost of common and 
cannel coal in the retort house, together, as 28s. 
93d. per ton. 

It would occupy too much of our space to enter 
linto all the details of each item of expenditure on 
| the part of the company during 1873, and the pro- 
|bable expenditure for 1874. Each of such details 
| was challenged by the opposing counsel, and care- 
| fully inquired into by the Commissioners. After all 
| that was stated, the result in all cases was that of 
estimates, which were founded on very uncertain data. 
It will be therefore best to give a summary of the 
|remarks of the counsel on each side as delivered at 
ithe conclusion of the inquiry. 

Mr. Cripps, appearing for the Board of Works, 
‘took up two questions, namely, the cost of 
\'the manufacture of the gas, and the amount of 
|dividend. He admitted that the company were 
jentitled to demand of the Commissioners such 
|a price for the gas supplied as should insure a 
| dividend of 10 per cent., and also to make up the 
jinsurance fund. He asked for a separate allocation 
|of an inerease of price, so that consumers should be 
able to arrive at some definite conclusion in respect 
to each item. In regard to the question of ‘due 
care and management,” he considered that the com- 
pany had failed to prove that this provision had 
been properly and legally carried out by them, 
especially in regard to the contracts for the supply 
of coal which they had entered into in October, 
1873. He contended that if the South Metropolitan 
Gas Company could produce gas at 2s. 4d. per 
1000 ft., the Chartered Company, with its large re- 
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sources, should be in the same position. Mr. Phil- 


| brick, on the part of the City of London, showed 


that the City afforded to the company a most ex- 
ceptioual and unequalled position. He considered 
that as the company a really unproductive 
capital of 550,000/., which gave a value of 3d. per 
1000 ft., that was an instance of want of due care 
and management. He objected to the item of 
31,5002. as a question of the insurance fund, but 
simply asked for a separate allocation under that 
head. Like Mr. Cripps, he attacked the October 
contract for coals. He considered that the normal 
price of 3s. 9d., with the additional 7d, per 1000 
granted last year by thesame Commissioners, making 
up the total for 1873 to 4s, 4d., was sufficient for all 
the financial purposes of the company. Mr. Sar- 
good, in reply, of course objected to all the con- 
clusions of the opposing parties, submitting that the 
Commissioners should look at the matter in the 
aggregate, and that they should make no separate 
allocation, because by so doing they would interfere 
with the fixture of the ‘normal price” as decided 
by the Act by which the Commissioners were ap- 

inted. He also showed that the increase granted 
or 1873 had left the company ina deficit of 32,861/. 

This concluded the evidence and remarks of 
counsel on both sides. ‘The Commissioners then 
adjourned to consider their award, which was given 
on April lst. By its terms the Chartered Com- 
pany are allowed, from January Ist, during the 
current year, a maximum price of 5s. per 1000 ft. 
for common 16-candle gas; and 6s. 3d. per 1000 ft. 
for 20-candle Cannel gas. Previous to the first 
revision the prices were respectively 3s. 9d. and 
5s. 5d., raised last year to 4s. 4d. and 6s. 3d. The 
company, therefore, have got nearly what they 
asked for to maintain dividends, &ec. 

In a lengthened memorandum the Commissioners 
explained their reasons for granting an increase of 
price, dividing the subject into the following heads 
of discussion, viz.: Loan capital, share capital, in- 
surance fund, income from gas, income from coke, 
expenditure for coal, expenditure for purification, 
expenditure for stokers’ strike, miscellaneous ex- 
penditure, unaccounted for gas, amalgamation, and 
management and manufacture. ‘The last question 
is evidently that which chiefly deals with the point 
of ‘‘due care and management.” ‘The Commis- 
sioners remark that the ccm A ought to pay the 
most careful attention to these branches of opera- 
tions, and particularly to secure systematic infor- 
mation respecting the state and prospects of the 
coal market. They consider that the company 
might get a greater yield per ton of coal in gas 
than has yet been done, 

In the conclusion of their memorandum the Com- 
missioners allocate their estimate of cost per 1000 ft. 
as follows : 


d. 

For interest on loan capital ... ose 2.08 
For dividend on share capital ove 16.26 
For insurance fund .,, ove soe ove 1.89 
20.28 


For cost of manufacture and of distribution, and 
general expenses, they estimate : 


d. 
For 16-candle gas... ie ove 89.77 
For 20-candle gas... evo - 54.77 


Thus making up the price, for 1874, for 16- 
candle gas at 5s., and 20 (cannel) candle gas at 
6s. 3d., as already stated. 

They conclude as follows: ‘The great increase 
of price of gas which we find ourselves compelled 
to allow, notwithstanding that the price of coal has 
fallen, and appears likely to continue to fall, is 
mainly attributable (apart from questions of capital) 
to two facts: 1. A gas company, in order to secure 
themselves from possible failure in supply for their 
manufacture, are obliged to make contracts a long 
time forward for the delivery of the requisite supply, 
and therefore are not in a position to obtain more 
than a partial, and deferred benefit, from a fall in 
the price of coal. 2. When the price of coal falis, 
the price of coke (as a competing kind of fuel) also 
falls ; and asa gas ers ay A dispose of their coke 
to a considerable extent by sale in small quantities 
for ready money, a fall in the price of coke affects 
them in full, and immediately in proportion to the 
extent of their sales of coke in that mode.” 

We need scarcely state that this decision, coupled 
with that previously given in regard to the Imperial 
Company, has fallen like a bombshell on the local 
authorities of the metropolis. Several of the vestries 
are agitating the question of the manufacture of 
their own gas. It is more than probable, however, 
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the stroke. We will, however, take its mean value | attac hed to it by a rather large and short piston ro 
at half its gr area, and we shall then have 2000] At one side of the small cylinder containing this 
1344 oee0 nchen. or 18.58 cadere Set piston there is a steam chest and slide valve actuat 
r=; ied et. are jtotanias by a set of levers, rocking shaft, and eccentric f; 
"la th I } 1 of ndensing surface acting on the main shaft. ‘I he whole and sole duty of 
a » the period of admission, But| Valve and cylinder is the management of this s}iq 
7 , f at the point assumed, the two periods arrangem¢ nt of the valve and its connex 
f alt Sos h revolution only occupy about ing such that the slide is regularly and sw 
; eee @ required to complete the | 22 1 without knock or any sudden blow, wit! 
revi and gy that our contemporary’s|®"d inserted by the action of the steam. ‘| 
: . " at ndensation only | Withdrawal of the abutment is effected by tl 
en ol : above surface is| V@ve making @ communication between the { 
: . a vd g power is concer | or outer side of the small piston, and the int 
oa at of 26 ¢ continually, or, in| Of the larger cylinder just before the rey 
thee wot Now. our con- piston passes the exhaust port, the eccentri 
tempora t the engine will indicate | 8° 5¢t that the valve then remains open for a 5 
7.2 ho ] er, and that ]0 Ib. o1 12 Ib. of steam | Period. Phe steam being thus released from t 
ver horse power will | ndensed in the eylinder | °4teT side of what we may call the “ abutm 
p r hour. ‘I ng th ver figure we thus make | P!8ton, the steam pressure maintame d on its i 
3272 Ib. per hour, and ling this by 5.6 we get, | Side causes it to move o itwards, carrying the a 
a ’ to our contemporary’s statements, 584 Ib, | ment with it. W hen the swell of the revolving pist 
f sten r square foot per hour as the rate at} @!Tives opposite the abutment the steam is aga 
which the condensation goes on during the periods | admitted to the outer side of the abutment } 
of e n(‘). Withlead surfaces the rate of « yn- | aud that side having a larger effective area th 
A to } 1 Atoa it one-third. or. say } Othe r the abutment is forced inwards, pa 
193 -” fort e} rding to | Smoothly down the sl ype of the revolving pist n. J 
Po | rs side | Supply of steam to the main cylinder containing 
f { er, | rotating piston passes through channels in tl 
— ' ae a t2 ure | and is governed by the double-beat valve. shown 
f ner } ' ordin sera | Fig. land the section Fig. 3, which is taken throug 
: ad . t lif | this valve The governors are coupled to this va 
¢. ture than would exist in tl om d will so regulate it that expansion from any | 
. ler 7 se & i ». of eam per | ir p to the osition when exhaust takes pl ; 
per square fo f surfa itl if our contem-| %¢ provided for. It will be seen that aft 
- rary ar me W correct we ¢ 1 by/| Piston has passed through about thre« -quarters 
ig t vlinder wer 1 pist of copper, | '*8 Course, It passes the exhaust port nd 
a ; wat ‘ 9 them during the| Steam is then free to pass away and the 1 
8 nt mil lensation to from | Portion of the revolution has to be accomp! 
ay thir th to ol xtieth of that which | *™* ton either by its own momentum, or by 
irs on the exist cast-ir surfaces! Surs = e or other of the remaining engines whose | 
nothing « " 1 to show the absolute ab-| 4T© Set a little in advance of it when, as is inte 
tw of r temt ry , | usually to be the case, two, three, four, or mor 
[t t to te y on h a pro-| Such engines are fixed on » frame, and driv 
posal that made by our yporary, aud we | 40 i the same haft. 
all not at pt t nter | wy expl t vn | Lhe engin Bh wn has, as we have said, hive 
f uwe wi gov i th lex ation in steam | @°'S, © equ to about 5 horse power; but bya vi 
*ylinder We may, however, refer our readers to]! ence in the ¢ 1008 of the piston (W 
pag 119 and 437 of our elev h volume, where | be made in constructing the engin 
they will find the subjec alt with, while we|I yuld be considerably augmented w 
. ~ wid that the « ' ition of heat from steam | @"Y 'mcrease of the space or supied by the 
to metals is gover i principally by what Rankine | @pparatus. Chese engines are new, and so fa 
und ¢ r writers have termed “ external thermal | 20°t had sufficient trial to supply data upon wh 
r ul * a resistance which appears to be toler- | © found any very positive opinion of the merit 
ubly consistent for most metallic surfaces in similar | failings that may be in them. Rotary engines ha 
conditions, 'Thisresistance our contemporary appears been favourite hobbies with many persons, and havi 
to have entirely neglected, and hence some of his | Several times appeared promising, but have after a 
errors, while the action of a steam jacket he ignores | made but little way. ‘This design may be fortu 
iltogether. ‘The whole subject is an interesting one | C20Ugh to maintain its inventor's expectations, and 
when pt rly treated. and we may hereafter have | furnish a compact and useful source of m 
something n to say about it suitable for use in a great variety of places, but 
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itary engine with | 
tain several im- | 
‘ ‘ of tl 

on page 267, in 


understood, our | 


1e cylinders only 


piate or frail , and have one shaft common to the m | 
all Phe speed is arranged for about 140 revolutions 
! ite, but t best speed for work- | 

g¢ has not yet been definitely ascertained. On 
s ul feature h appears to be peculiar to this | 
re i rr ent by which the revolving 
pist« ) nst 1 as to avoid the friction 
at ] of cylinder, and consequent 
wea s well as the dil f keeping it tight} 
As t th é is Lhis i 4 omplished by fixing } 
se circular ends to the piston, and giving them | 
4a narrow circular bearing yainst tue ¢ orresponding | 
é the ¢ linder prepar d to receive them. | 

The peripheries of these ends r plates, have a} 


nall rectangular groove fc 
itee ll 
which is keyed to the main shaft passing through it, 
ind it drivesthis block by the three keys fixed thereto. 
the purpose of this is that freedom for expansion may 


piston 


i 


© provided, whereby the piston may be free from any 
nd strain or pressure that might be derived from 
the main shaft if it were firmly fixed to it. It will be 


wimed it 


is carried upon 


1 them as shown. 
a central block, | 
| 


;are 


till further proved by regular work, and 


actual 


it looks a little 
when comp! 
and being almost 


either turned 


engine, 


eted, i 


entirely composed of parts 
in the | 


consumption of steam be ascertained, 
| scarcely expect to be largely patronised, ‘I! 
complicated in the drawing 


s very plain and sim 


‘ 


athe or bored, 


from all complicated iron forgings, the manufa 


jin a highly perfect style should be a matter of « 
| and one that should not involve any great cost. 


We notice in our periodical visits to this Ex! 


tion that sundry additions are, 
such as seem clearly to intimate that the « 


ma le, 
hibitors are satisfied 


with it 


trom time to tl 


from their own po 
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view a3 a means of bringing their various manuf 


tion. 


g| tures under notice, quite a ) 
| the other hand seem by their continued patron 
to evidence their appreciation of the 
gathered together for their inspecti 


Ss mm 


ich as the | vi 


things t 


n and inst 


Even as late as the week before last, which wast 


last but two of the Exhibition, ther 


made to the * 





SOnomuUusers, 


-was an adait 


or feed-water heater? 


the shape of a combined apparatus recently patent 


| by Mr. Twihbill (whose ordinary economiser we 2 
already noticed), Its purpose 1s that several nF 
tant things shall be gathered together; heating of I ed 
water, scum collecting, and filtration, all before 
iw ster passes on to the boiler. ae 
that many des riptions of feed water contain = 
stances in solution which are not precipitated under 
high temperatures, but that they then become 
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atoms in mechanical suspension instead, and capable 
of being strained out of the water by filtration or 
thrown down as deposit. This apparatus is one 
that can be easily and readily applied, and is one 
that looks as though it would be specially useful in 
laces where the water is of the character re- 
ferred to. Its construction embodies the use of verti- 
heater pipes with spiral scrapers made to traverse 
lown them, together with a central chamber, 
the pipes are grouped, and in the 
h, by a dip pipe descending a certain 
ta lownwards from the top, the clarified feed 
r will pass off upwards, leaving all the foreign 
the chamber, from whence they 
circumstances may require, 
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USEFUL DISPLACEMENT AS LIMITED BY 
WEIGHT OF STRUCTURE AND OF PRO- 
PULSIVE POWER.* 

By W1Lt1aM Frovor, Esq., F.R.S., Vice-President. 

Ir seems a mere truism to state that the best ship for the 
performance of a given duty is that in which the useful dis- 
placement bears the largest proportion to the whole displace- 
ment; yet I believe that this aspect of a ship’s merits has 
r n as systematically investigated as it deserves, or as it 
is capable of being investigated. Stating the proposition 


and with a view to the approximate and incomplete 
ter of the following investigation, it is not necessary 
to deline minutely the sense in which the term useful dis- 
be used. It is enough to regard it as that 
placement whieh remains after deducting the dead weights 
the hull as completed, with proper regard to structural 
strength, and (2) of the engine power necessary to drive the 

ut the required speed, and of the coal which will be con- 
sumed on the voyage. As, however, the coal consumed per 
day will be approximately proportioned to the engine power, 
while the coal per voyage will depend on the length of the 
voyage, the question whether capacity for coal should be 
inted as part of the useful displacement, or whether the 
coal carried should be regarded as dead weight, will depend 
n whether the merits of the ship are viewed generally, or in 
relation to a particular voyage, 

[ ought to state at starting that when the problem is 
ed thus broadly, and to the exclusion of such limiting 
conditions as are imposed, for instanee, by the necessity of 

g the Suez Canal, its investigation points to the 
lusion that the existing tendency towards great length, 
mpared with midship section, is only justified where 
e speed is required, speed very much greater than that 
g merchant ships in fact realise. My object, 
t so much to enforce the conclusions which I 
myself have arrived at, as to endeavour to induce those 
f the institution whose long experience and mature 
j ent is essential to the complete solution of the problem, 
to wrate in the endeavour to arrive at something like a 
|, even if it be but a provisional solution of it, or at all 
vents to see whether some very instructive and useful re- 
cannot be arrived at, by treating it in virtue of the 

principles which underlie it; leaving for subsequent 
iction those modifying peculiarities which, unduly 
l, yet not without plausibility, support the belief that 
very case 18 a speeial case. 

Looking to the first of the two great divisions of the sub- 

t, that of dead weight due to structural strength, I am 

uraged by recollecting the exhaustive and exact treat- 
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ment it received in one of its aspects, in Mr. Reed’s weil- 
known paper, which was read at the Royal Society, on “ The 
Unequal Distribution of Weight and Support in Ships,” as 
exem od by the eases of the Minotaur, Northumberland, 
Bellerophon, and Hercules. I am encouraged more by the 


completeness with which the principles of strain are there 
lated than I am discouraged by the opinion to which 
i seems to incline, that it is not possible to reduce 
blem to a complete general solution. Fore while 





granting fully that a complete general solution is impossible, 
it nevertheless appears to me clear that in proportion as we 
eal with larger and larger ships, the strains which have to 
be taken account of and provided for become more exclusively 


those which are most amenable to caleulation—I mean, what 
way be termed “ sea-going strains.” 

in the paper which was read yesterday evening by Mr. John, 
the whole subject of the strains experienced by a ship in a 
a-way, was so admirably treated, and was worked out with 
such quantitative exactness, based on data derived from 
actual ships and far more complete than any that I possess, 
that I have thought it best to withdraw the detail matter I 


had prepared on that branch of the subject, and proceed to 
apply ply those fandamental principles which it appears 
tyme must inevitably come into operation as governing the 
rtion of strain on which structural weight depends, to 
mension; taking Mr. John’s results as a point of de- 
parture. If we proceed from any one of the ships, the strains 
and strength of which he reduced to calculation, toa ship of 
‘he same type, but differently dimensioned, we can see very 
nearly how the strains and the structural weight in corre- 
spondence with them, will vary in terms of the dimension. 
First, let us assume the length alone to vary, and let us 


*uppose that the ship thus altered (we may for convenience 
sy lengthened) to be subject to the operation of a propor- 
Honally lengthened wave. Then it is obvious that the volumes 
t weights inherent in the unequalised buoyancy which the 
wave creates, will be enlarged in the square of the ratio of 
*longation, since the areas which represent them in longi- 
‘udinal section, in the original ship and in the lengthened 
*hip, will be similar areas, while their breadths will be the 
“ane; and since the leverage with which these volumes act 
‘n straining the ship will have also been enlarged in the 
ratio of the elongation, the bending moment of the lengthened 
“ will Le as the cube of the elongation. 


* Paper read before the Institution of Naval Architects. 








If we next assume the breadth of the ship alone to vary, it | 


is plain that the straining weight will be enlarged in the 
simple ratio in which the breadth is enlarged, and the 
bending moment will follow the same ratio, since the lever- 
age is unaltered; the bending moment of the widened ship 
will be enlarged in the same ratio as the breadth. 

Lastly, let the depth alone of the ship be assumed to vary ; 
here it is plain that no variation of 


straining weight or of | alone, or of elongation accompanied 


—— +> ee 


It will be seen, further, how very favoura’ 
ship is circumstanced as regards engine-power, if no enlarge- 
| ment of speed is contnngietel o trace out the result in 
connexion with assumed increase of speed would lengthen 
the discussion inordinately. 

| With reference to the question of enlargement in one or 
, other of the dimensions alone, if it consist of elongation 
a relatively less en- 


ly the larger 


b 
leverage wiil ensue; the bending moment will remain wn- | largement in the other dimensions, though I am not in « 


altered. As regards the stress on the deck and bottom and 


position to tabulate the results, I feel confident that their 


sides of the ship, regarded as the corresponding members of | general character would be as follows :— Assuming the typical 
a box-girder, it is plain that this stress will, in every case, be | ship to be one of, say, 1000 tons displacement, and to have, as 
| most modern ships have, lines rather finer than the Grey- 
hound, it isa mistake to suppose that, if she were simply 
| elongated, this increased length would be unaccompanied by 


simply the bending moment divided by the depth of the ship. 

Throwing all the conditions together, it follows that the 
stresson each member of the girder will be directly as the 
cube of the length, directly as the breadth, and inversely as 
the depth. The total sectional areas of the deck, the bottom, 
and the sides must be proportional to the stress; and as the 
structural weight may be taken as proportioned to their 
sectional areas multiplied by the ship's one it must be 


increase of resistance, at least unless probably such speeds as 
13 knots were in contemplation. The increased surface fric- 
tion inseparable from increased length, or rather from the 


| Corresponding increase of surface, inevitably produces an 


almost proportionally enlarged resistance for a given speed. 


regarded as proportional directly to the fourth power of the | Now, as simple elongation has been shown to create a struc- 
length, directly to the breadth, and inversely to the depth. | tural weight enlarged in the ratio of the fourth power of the 
From this follows the remarkable result that, alike whether | elongation, while the displacement will only have been en- 
we enlarge a ship by increasing her three dimensions | larged in the simple ratio of the displacement, and to require 
throughout in the same given ratio, so as to enlarge her total | the engine-power, and therefore engine dead ——, enlarged 


displacement in the cube of that ratio, or whether we enlarge 
her by increasing her length alone, the increased structural 
weight will be as the fourth power of the enlargement of 
dimension. It is obvious that, in whatever degree the total 
dead weight of a ship’s hull depends on her requirement for 
structural strength, this conclusion tells most unfavourably 
on the useful displacement of a ship enlarged simply by elon- 
gation, as compared with one enlarged in all her dimensions 
alike; nor can the question of first cost be unaffected by the 
same condition. 

Next with reference to the dead weight of engine power 
regarded as a function of the dimensions. A full and exact 
general solution of this question cannot be arrived at with- 
out a more exactly detailed knowledge than we as yet 
possess of the law which governs resistance in terms of di- 
mension, assuming each dimension to vary independently. 
Such a solution would require a knowledge of the* “ curve of 
resistance” for the ship of each proportion. But though we 
do not yet possess this, I trust that the experiments I am 
conducting for the Admiralty will eventually supply it. 

But if the ship is enlarged alike in all her dimensions, and 
if we know the curve of resistance for the original ship, the 
solution can be arrived at, exactly, by a study of that single 
curve of resistance, or very approximately in virtue of the 
“ power” of the speed to which the resistance is seen to be 
proportional in the different parts of the curve ; in either case 


taking account also of the law of comparison, which, as I ex- | the “ East Pier, 


| 





in nearly the same ratio, it is obvious that enlargement by 
elongation is, as regards useful displacement, woefully in- 
ferior to general enlargement, unless some very marked in- 
crease of speed is contemplated. I believe such ships could 
be made absolutely lighter if built with greater depth; and 
if the exigencies of the Suez Canal traflic require ships of 
small midship section, and therefore open to the objection I 
have been suggesting, it seems te me possible to meet this 
difficulty effectually and economically, by giving the ship 
greater depth amidships—giving her, in ellect, something 
like the artificial girder structure adopted by the Americans 
in their long river and lake vessels, the height of freeboard 
forward and aft being regulated by the necessity of keeping 
the ships’ ends dry, the depth amidships being made suf 
ficient to bear the bending moment safely without excessive 
increase of structural weight. 


NOTES FROM THE SOUTH-WEST. 

New Piers for Sidmouth.—A report of the Board of Trade 
of their proceedings under the General Piers and Harbour 
Act, 1861, has been issued. Mr. John Dunning, Sidmouth, 
is mentioned as applying for powers to construct a pier, to be 
called the “ West Pier,” commencing about 106 {t. from the 
eastern end of the sea wall, and extending in a southerly 
direction for 345 ft. ; and also to construct a pier, to be called 
” commencing about 385 ft. from the eastern 


plained in the paper on the Greyhound, may be held to govern | end of the sea wall, and extending in a southerly direction 
universally the ratio of the resistances of large and small | for 170 ft. into the sea, and thence curving in a westerly 


ships built on the same model, if compared under the con- 
dition of what i have called “corresponding speeds.” That 
“ law of comparison” is that if the speeds of the ship are pro- 
portioned to the square roots of their dimensions, their re- 
sistances at those speeds will be as the cubes of their dimen- 
sions. The mathematical treatment of the question shows 
that if for speeds between a given speed of the smaller ship, 
and the corresponding speed of the larger, the resistance 
of the smaller varies {approximately as the power (2+n) 
of the speed, the resistance of the large ship at the 
same speed as the small ship, will be that of the small 
ship enlarged in the ratio of the dimensional en- 
2—_= it 
2 
would follow that if the small ship were being driven up to a 
speed at which the resistance varied with the sixth power of 
the speed, the larger ship (if but moderately enlarged) would 
cove at the same speed as the small one without any excess 
of resistance. 

I will here apply the comparison, as it would affect a ship 
of the Greyhound type if built of enlarged dimension. A 
careful examination of the curve of resistance shows that it is 
pretty exactly reducible to a succession of variations depend- 
ing on the following powers of the speeds : 

Power of Speed to which Resistance is proportionate in 


largement raised to the power From this 


Greyhound. 
Knots. Power. 
From 6. to 5.5 oo 2 
- 5.5 to 9.5 ait ose eee 25 
At about 10.5 ose 3.3 
13 45 


Applying these figures in the manner described we arrive 
at the following comparison between the resistances of the 
Greyhound and those of a larger ship of the same type driven 
at the same speed. It will be observed that when the speed 
is the same for both ships, their horse-powers will be simply 
proportioned to the resistances. 

Growth of Horse Power Required for Constant Speed with 
Enlarged Dimensions. 








Sreep. 10, to 5.5 5.5 to 9.5.10.5) 18 
' 
Power of speed to which re- 
sistance, or horse power, is| 
proportional in original ship, 2 | 2.5 33) 4.5 
Power of dimension to which! 
resistance, or horse power,! 
is proportional in enlarged) | 
ship ... oe eee «| ° 3 175 133 07 
Power of displacement to} } 
which resistance, or horse 
wer, is proportional in en-!| ¥ a 
ged ship .«.. ove 0.67 | 58 Ab | 0.25 


| 





direction for 240 ft. Vor these purposes Mr. Danning seeks 
to borrow 10,0001., and to have the power to levy rates. The 
estimated cost of the works is 20,0001. Objections to the 
application have been made by Mr. H. D. C. Satow, the Mayor 
and Corporation of Exeter, and the trustees of the will of 
the late Mr. G, E. Balfour. 

Mr. E. J. Reed, M.P.—Mr. EF. J. Reed, M.P. for Pem- 
broke, has returned to England from St. Petersburg, havin 
on his way back visited the Minister of Marine of the Imperia 
German Admiralty at Berlin, and also the German ironclads 
building at Stettin, and the docks which are in course of 
construction at Bremerhaven. 

South Devon Railway.—Mr. Alexander Hubbard has been 
elected a director of this railway, in place of Sir Stafford 
Northcote, not only without opposition, but by the unani- 
mously expressed voice of the shareholders, by whom it is 
evident that the chairman of the Great Western Docks is 
held in high esteem. 

Cattewater Harbour.—The Board of Trade have decided 
to make certain alterations in an order applied for in con- 
nexion with the improvement of Cattewater Harbour, and 
will proceed with it. 

Pontypool.—Operations, except at the blast furnaces, are 
temporarily suspended at the Ebbw Vale Company's works 
in this neighbourhood. This is for the purpose of stock- 
taking. It is also said that orders are slack, but it is 
hoped that all will be in full swing in a week or two. The 
Pontypool Lron and Tin Plate Company's works at Ponty- 
pool, have resumed operations, after being closed three days 
for stock-taking. This company have just introdaced a 
new engine and mill at the Osmond Forge, Pootnewyndd, 
the engine being started by Mr. Spencer,}junr. of Liver- 
pool. 

Nantyglo.—The stoppage of the puddling and rail mills 
at Nantyglo, has put a damper on the locality. It is believed 
that a revival will take place before long, as several offices 
and machines have been recently erected, and a line of rails 
between Brynmawr and Beaufort is being relaid, all of which 
improvements indieate that idleness is not intended to last 
very long. A number of the ironworkers have moved to 
Blaina and other places. 

Port Talbot.—A contract for lengthening the lock and ex- 
tending the breakwater a length of 377 yards has been let to 
Mr. J. Dixon, who has been prosecuting the works with vigour, 
Subject to favourable weather and from aecident, 
Mr. Dixon expects to complete his contract about June, 
1875. In order to provide for the entrance of large vessels 
as soon as possible, the Port Talbot Company are about to 
dredge the inner harbour or float to s a depth as will 
effect this desirable object. 

The Somerset Coalfield —Mr. R. Henderson, manager of 
the Timsbury Coal Company, which has three pits in the 
Somerset coalfield, has successfully prectran ewe hege rm 
“e 








* The curved resistance for a given ships is @ curve in 
which while the abcisse represent speeds, the ordinates re- 
present the resistances experienced by the ship at ae 
speeds. 
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ENGINE REPAIRS AT SEA 

Owe of those accidents which ocean-going steamers 
are liable to, causing detention and often considerable 
danger to the ship, has lately happened to one of the 
Pacific Mail Company's side-wheel steamers, the China, a 
veasel of about 4300 tons burden, having a single beam 
engine with cylinder of 105 in. in diameter and 12 ft 
stroke, with a radial wheel 40 ft. in diameter, and buckets 
11 ft. Gin. long by 15 in. broad. The length of the ru: 
between San Francisco and Yokohama is 5200 nautical 


miles The greatest number of revolutions is 16 per 
minute, greatest indicated horse power 2000, working pre 
sure 20 Ib. with safety valves loaded to 23 lb., vacuum 
26 in, 

About twelve months ago the piston gave trouble 


working loose on the rod: the nut was taken off and the thread 
found to be in fair order, although somewhat corroded by the 
passage of steam from the fact that at the first it had not 
been a thorough mechanical @t. The piston and rod were 
warmed and the nut was screwed up with a powerful pur- 
chase, and six steel set screws 14 in. in diameter were 8 rewed 
into the nut with diamond points let into the rod. It gave: 

trouble until the last voyage, when in consequence of the 
piston knocking heavily at the ends of the stroke, an attempt 
was made to tighten it up. After steaming 3000 miles on 
the voyage home, the thread stripped, and after a detention 
of eight days, the piston was fastened by a key, which 
enabled the vessel to reach port. She remained fourteen 
days in port, and on the 2nd February, 1874, proceeded to 
eea with the piston in the same state as when she arrived, 
it being thought sufficiently secure, an opinion, however, 
with which we do not agree. The piston of the Colorade 


another steamer bel mging to the same c: npany, has also | 


been similarly fixed. 

Above we give an engraving showing the size of the kev 
and the manner in which the repair was effected. From 
this and the particulars of the engine already given it will 





be seen that the key is liable to a maximum shearing strain 
of nearly 12,000 per square inch, a strain which we con 
sider far higher than should be allowed ona key i 
manent use in such an important position, alth h it is, of 
course, one admissible for temporary repairs 


NOTES FROM SOUTH YORKSHIRE. 
Suerrisiyp, Wednesday. 

A Miners’ Co-operatir Association.—The Monkwood 
Colliery, which is situate between the v llage of Barlow and 
Sheepbridge, North Derbyshire, has been purchased for a 
considerable sum in full working order by the Miners’ As- 
sociations of Durham, Northumberland, Yorkshire, &c. The 
output of the pit is large, and there are coke ovens, Ac., 
attached to it. It is understood that the South Yorkshire 
Miners’ Association is also negotiating for a colliery in the 
same neighbourhood. 


The Price of Coal near Sheffield.—The supply of coal is 
far in advance of the demand even after the Easter holidays 
have further limited the production. To-day one of the prin 
cipal Sheffield colliery firms has issued circulars reducing 
picked coal to 15s. 6d., best Silkstone to 13s.; screened nuts 
to 10s. 6d., and seconds coal to 10s. 6d. per ton for 21 ewt 
at the pit mouth. 


Labour Disputes —Between three and four hundred 
miners are on strike at the Wallsend and Locksford collieries, 
situate near Chesterfield, in opposition to a notice of a reduc 
tion equal to 15 per cent. in wages. The majority of the 
Sheffield razor forgers went out on strike on Monday, in con- 
sequence of their demand for 5d. per day extra having been 
refused by the employers. 


The Bradford and Thornton Railway.—The “first sod” 
of this line has just been cut. Messrs. Benton and Woodi 
wiss, of Derby, Manchester, &c., are the contractors for both 
sections. In the Kipleyville and Brick Lane section there is 
a tunnel 1000 yards in length, and in the Thornton, Halifax, 
&e., section, there is a tunnel of 2486 yards in length. The 
whole length of the line is about eight miles. The route to 
be thus opened out has hitherto been completely locked in. 


The Mill Dam Mining Company.— At the general meeting 
of this company it was stated that the mine and smelting 
works are in a flourishing condition; that additional ore 
ground had been opened up, and more will shortly be opened 
at the old mine and also at Grindlow, where a large mine 
will be developed on the same veins. 


Engineering Notes in the District.—Telegraphie wires are 
being extended to the Monkwood and other collieries in the 
North Derbyshire and South Yorkshire districts from the 
nearest postal telegraph offices. The new Barden reservoir 
ef the Bradford Town Council has been completed and filled, 
the water being now running over the weir. Sinking opera- 
tions are being pushed on with at the new West Wath Col- 
liery, which has been tubbed down for about 50 yards. 


A Novel Tramway Engine.—The Yorkshire Engine Com- 
pany, near Sheffield, have constructed a tramway engine for 
which they claim several advantages, amongst them being 
that it emits neither smoke nor steam, and runs noiselessly. 
The boiler works at a pressure of 500 |b. to the square inch, 
but has been tested up to 2800lb., and is believed to be 
capable of resisting 20,000 Ib. to the square inch. The 
engine is compound, and is fitted with a surface condenser, 
which, as well as the boiler, are upon Perkins’s system. 
A Bear's patent mica gauge is used. The wheels are coupled 
in the ordinary way. A few days ago this engine, which has 
been constructed for the Belgian Street Railway Omnibus 
Company (Limited), was tested on the line of the Manchester, 
Sheffield, and Lincolnshire Railway Company. There were 
present amongst others, M. Vaucamps, Brussels, M. Vignoles 
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(Leipsic tramways), Messrs. E. Sacré, L. Stern (American 
lramways), Perkins, Sharpe, A. Secrd, Harris, General 
| Bailey, &c. The engine was attached to a heavy wagon, 
in which were twenty passengers, and ran well either on the 
level or on gradients from 1 in 80 to 1 in 215, at a speed of 
about 15 miles per hour. The trial was understood to be 
satisfactory to the Belgian officials present, on whose account 
the Yorkshire Engine Company are constructing a number of 
similar engines. 





NOTES FROM THE NORTH. 
Giasaow, Wednesday. 

Glasgow Pig-Tron Market.—There is no improvement in 
the local pig-iron market. This day week the market opened 
at 80s. cash, and as low as 78s. 6d. prompt was accepted in 
the afternoon. The market opened firm next day under a 
pressure for cash warrants. A considerable business was 
done at 80s. cash, and there was afterwards a decline to 7%s. 
| On Friday there was no market, and on Monday a certain 
| amount of firmness was manifested at first, but prices de- 
clined to 77s. 6d. prompt, and lower prices were accepted for 
| forward delivery, the market closing, sellers 77s. 6d. prompt, 
| 72s. 6d. one month fixed, buyers 77s. prompt, 72s. one month. 
There was great depression yesterday morning. A consider- 
able business was done at 76s. to 75s. Od. cash, but pressing 
sellers for cash foreed down the price to 73s., from 
which there was a recovery to 74s. 6d., the forenoon market 
closing buyers. Business was done in the afternoon down to 
72s. 6d. and 70s. one month fixed, and towards the close there 
was a sensible improvement. Quietness was the rule this 
forenoon, and prices ranged between 75s. and 74s. 3d., and 
there was little change in the afternoon. Makers are getting 
little sale for their iron, but their prices are tolerably weil 
maintained. Gartsherrie and other brands of No. 1 are 
quoted at 90s., Coltness No. 1 at 92s. 6d., and Calder at 95s. ; 
No. 3 iron ranges from 8Us. to 85s. Two furnaces have been 
blown in at Calder and two at Govan, so that there are now 
thirty-six furnaces in blast in Scotland. Messrs. Connal’'s 
circular reports that the stock in store decreased by 3884 tons 
last month, and amounted at the close to 36,755 tons, with 
warrants in circulation for 26,600 tons. Last week's ship- 
ments amounted to 10,238 tons as ‘against 15,276 tons in the 
corresponding week of last year. 


Fresh Discovery of Blackband Tronstone.—An important 
discovery of ironstone has recently been made in the Upper 
Ward ot Lanarkshire. It is the “ slaty-band” modificauon 
of the blackband ironstone, which was first discovered in the 
valley of the Calder by David Musbet, in the second or third 
year of the present century, and which has contributed so 
largely to the immense wealth of this county. The mineral 
| seam that has just been struck occurs on the estate of Bal- 
| dardie, the property of Mr. Robert Young, and it extends 
| 
| 





into the adjoining estate of Auchengray, belonging to Mr. 

Patrick Rankine. It bas not been thoroughly proved yet, 

but it is found at a depth of about 80 fathoms, and is about 
| l6in. in thickness. There is a confident expectation that 
| this new deposit of ir nstone will extend over a large area. 


The Blochairn Tron Company. — The direetors of this 
company have called a meeting of the shareholders in order 
| to consider the position and prospects of the company, as 
| they have been affected by the recent failures in the iron 
| trade, and in consequence of the depressed state of the trade 
generally. 


Reduction of Wages in the Malleable Iron Trade.—On 
Saturday evening bills were posted up in the Motherwell and 
Dalziel Iron Works, belonging respectively to the Glasgow 
[ron Company and Mr. David Colville, intimating a redue- 
tion of 2s. per ton on the wages of puddlers, and 20 per cent 
on the wages of millmen and others employed in the finish- 
ing department of iron. This will affect puddiers to the ex- 
tent of from 1s. 9d. to 2s. 6d. per shift, and millmen, shin- 
giers, and forgers to the extent of from 2s. 6d. to 4s. per 
shift, according to the weight of iron manufactured. On 
Monday morning, at a large meeting of the men, it was re- 
solved that the men in connexion with the Glasgow Iron Com- 
pany’s works should strike in the mean time, and that the facts 
be at once communicated to the North of England Arbitra- 


tain extent bound to act. The conclusions of the Board on 
the subject are not likely to be received here earlier than the 
beginning of next week, during which time the men wil! re- 
main idie. The men connected with the Dalziel ron 
Works are to remain at work, Mr. Colville having promised 
to give whatever wages is allowed by the Board or by their 
arbitrator. The Mossend and Clydesdale Iron Works bave 
also intimated similar reductions of 20 per cent. on finished 
and 2s. per ton on puddled iron; but the men are, in the 
mean time, to continue work until the Board of Arbitration 
has decided on the matter. The men suffered a reduction of 
7} percent. about three or four months ago. 


A Heavy Plate.—The lagest plate ever rolled in Scotland 
from a single pile of iron was rolled on Saturday last at the 
Blochairn Iron Works, under the superintendence of Mr. 
Walter Neilson, Jun., the managing director. The weight 
of the pile on going into the heating furnace was 44/0 ib., 
nearly two tons, and the dimensions of the rolled plate were, 
22 ft. 6 in. long, .4 ft. wide, and 1 in. thick. A large con- 
course of spectators witnessed the operation, which, it may 
mentioned, was effected in the new mill lately erected by Mr 
Neilson. 


Board of Trade and Wick Harbour.—A memorial was 
lately despatched by the Wick Town Council to the Board of 
Trade, requesting that an inquiry should be held into the 
circumstances attending the -partial destruction of the bar- 
bour works, and complaining of the non-representation of 
the borough on the British Fisheries Society. A reply has 
been_received, from which the following is an extract: “ As 
regards the former of these complaints, the Board of Trade 
desire me to state that the case is not one in which, in their 
opinion, any good would arise from a local inquiry, as the 
material facts as to the non-completion and partial destruc- 
tion of the works have, so far as they are aware, never been 
called in question. With respect to the proposal for restoring 
the site to its original condition at the cost of the Society, itis 
to be observed that in the face of the statement in the eleventh 
paragraph of the memorial, to the effect that the Society 
have abandoned the completion of the works for want of funds, 
it can hardly be reasonably expected that the Board of Trade 
would entertain the proposal. The Board have, besides, n 
funds at their disposal which they can properly apply for such 
a purpose. As regards the complaint that the various interests 
are unrepresented in the management of the harbour, | am 
to point out that if those locally interested in the bar- 
bour are prepared to take the responsibility of managing 
the harbour and the works in connexion therewith, it is com- 
petent for them to apply to Parliament for the necessary 

owers to legalise a transfer of the harbour from the Britwh 
isheries Society to a new harbour authority.” 


Dundee Harbour Works.—At the ordinary monthly meet- 
ing of the Dundee Harbour Commissioners held on Monday 
Mr. Cunningham, the resident engineer, reported favourably 
regarding the progress of the new dock works and the 
eastern extension of the river wall during last month. 


Clyde Trust.—The ordinary meeting of this body was held 
yesterday, when Mr. James Deas, C.E., submitted his report 
upon the progress of the works during the past quarter. He 
referred in succession to the dredging operations, the harbour 
works, river works, the new works (including Plantation 
Quay Extension, the crane seat and crane for the same, the 
Stobcross Docks’ Contract No. 1, the Trustees’ own works 
at Stobcross, the Yorkhill timber depéte, &c.), and the Da - 
muir works; and he concluded by indicating the work whuch 
is to be undertaken during the current quarter. 


Garvel Graving Dock, Greenock.—After a great deal of 
delay, caused to some extent by litigation in the Seotch courts 
of law, this dock was opened for use last week without 80y 
ostentation or ceremony. The pumping arrangements were 
eminently successful, and Mr. Kinipple was deservedly com- 
plimented by the Harbour Trustees, who were present, upo? 
the successful results attending his professional labours '® 
connexion with this important engineering undertaking. 





Coat is Hawxe’s Bax (N. Z.)—Coal has been found in the 
bed ofa stream on Mr. Chambers’ run in Hawke's Bay, en 
Zealand. The discovery has, of course, given much satisise 








tion Board, under the control of which the men are to a cer- 


tion. 
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THE RESISTANCES OF SHIPS. 

On Experiments for the Determination of the Resistance of 
a Full-sized Ship, at various Speeds, by Trials with 
HM 8. Greyhound. Performed off Portsmouth in August 
and September, 1871.8 By Wiu1am Frovosg, F.RS8. 

(Continued from page 249.) 

Iy interpreting the naked record of simultaneous speed 
and resistance, exhibited by the dynamometer, it was neces- 
sary to apply certain corrections, as follows: 

1. It was necessary to allow for the action of wind on the 
hull of the towed ship. It has been mentioned that the speed 
of the wind past the ship was carefully recorded by the 
wind gauge throughout each experiment ; and the force due 
to this ascertained speed was estimated by the following ex- 
aa : On a favourable occasion the ship was allowed to 

mit before the wind, and the speed she thus attained 
through the water was registered by the automatic log. 


Since the resistance offered by the water at that speed was | 


already known by the dynamometric experiments, it fo 

er eg of the effective force of the wind which was then 
diowing, and the speed of which, relatively to the ship, was 
indicated by the wind gauge. The speed of the wind past 


*The substance of this Report was contained in the two 
Papers read by Mr. Froude before the Institution of Naval 
Architects at their recent meeting. 





| the ship was 15 knots, and its force, calculated in the manner | 


described, was 330 1b.; and in estimating, from this result, 
| the wind correction applicable to any given towing strain, it 
| was assumed that the propulsive or retarding force of the 
| wind on the shi varied as the square of the mean 
| the wind past the ship in the line of her motion during the 
| experiment. 
| . Wherever the speed of the ship was not quite uniform 
| throughout an experiment, it was necessary to the 
| registered strain on the tow-rope as representing not simply 
| the resistance of the water at the speed at which she was at 
the instant moving, but that resistance plus or minus the 
force due to the acceleration or retardation of the mass of 
the ship and the water surrounding her; and this force it 
was, of course, ge | to ascertain and eliminate from the 
recorded resistance. speed diagram on the recording 

cylinder indicated the existence and the amount of any 
| inequalities in the speed; and the force which must have 
| been employed in ucing them would have been at once 
| ascertainable by calculation, if the momentum of the ship 
| alone had been all that had to be taken into account. But 
‘according to the “stream line” theory, which is now 
almost universally ted, the , b 
| water is accompanied by an extended system of motions in 
the surrounding fluid; and‘any acceleration or retardation of 
| the ship involves a siraultaneous alteration of the respective 

velocities of every part 
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of this system, the force necessary | 
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to cause these being derived from the ship. In fact, the 
effect of these motions in the surrounding water is tante- 
mount to an increase in the dead weight of the ship. A 
measure of the amount of this increase was , in 
order to make the errors due to acceleration calculable; and 
this was obtained by the experiment of “ slipping” the tow- 
rope when at high , and observing by the automatic 
record the rate at which the speed of the ship was destroyed 
by her resistance. The resistance being already approxi- 
mately known, the momentum involved was, of course, at once 
determinable. 

3. The tension of the log-line due to the brake by which it 
was necessary to restrain -reel, was sufficient to cause 
a very sensi! hb wage of the i i 
area was) through the water. The 
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ascertained by experiment, and was about three-tenths of a As dependent on differe 


nces of speed it appears that, up to 
about §& knots, the resistance is almost exactly propor- 


4. It was necessarily the case that during the progress of | tioned to the equare of the speed ; with normal displacement 
an experiment the ship would run some distance from the | and trim it is thus very exactly expressed in pounds by the 


log-ship, and poss 
extent different fr 
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difference of speed of the tw 
} 





erroneous to the extent t 
tid and this I think to have 
lement of error in the experiments. However, their accuracy 
Was not dependent on the indications of the log alone, since 


en by far the moet serious 









































a collateral meas f epeed was afforded by the revolutions | 
of the screw propeller of the towing ship. This is a more 
reliable measure of speed than might be at first supposed 
It is true that the necessary alip of is a rather 
large percentage of the speed; but ur ircumstances | 
of these experiments there was pr abl) se for varia- | * 
tion mm the amount except the known variations in 
the amount of the resistance to be overcome. Thus, for the 
relative speeds of different experiments, the revolutions of | 
the screw formed @ measure of sp perha more reliable 
than the log used, considering t y of the latter t 
error owing to the cause already mentions But the rate 
of revolution of the propelling ecrew i not be used as a 
measure of solute speed without ata for bta ng a 
correct coefficient for interpre Beg i s per minut 
into feet per mur at ana s¢ awer ysuppled 
by the logged speeds, which formed, when duly grouped 
] bodies of evidence, the average results of which could 
n entiy accepted Of ¢ ree t ‘ ies f these 
averages were, to some extent, different under the different 
cor ions Of experiment : r g as t » conditions 
entailed greater r less r stan f the towed shy 
but such differences « | ‘a wedi for ¥ 1 a acy 
when the total extra slip of pr r screw e to the 
total resistance t towed s iad been fa y deter 
mined 

it ex perin nta were carefully ana 1 witha w 

ining a th ar rs and 1 ca 5s Ww r r 
appiying 4 thor t res | t ial ex 
pt sents were et Liscor ¢ wast ! at the ri 
was generally rem by t cor >t speeds by t 
revolut sof the screw } r \ giv the final r 
suite given have had this r tior va ! 

The t ngs ra M.S. A the i wed was 
H.M.S. Grey i, serew p, S78 1 al ¢ ay 
w t masts, brought by ballast t De l apla 

t at th different «place- 
ferent 3 Uitimately, bilg 
l t ng, were alised neon 
1 6 was tried ag at thre 
tion she wast 1 at various 
three knots t s knote and a 
: . nt « n- 
cy, Se -@ 
Deecripti n of - — 2 = 
Displa nt Ss . = 
g i o 
nm — 5 
» is sq tons ft 
Norma placement 13 9 350 1161 #040 
Medium pla er 12 1 ; 72 
Light placemet 2 1 284 3 } 
Draught Di ference 
x. 
Description of Trim © a 
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With bi ge keels 
_ 
¢ By the head eve . 
Be . if 6 ; 1 6 ese 
&= By the stern “OLD ¢ - = 2 6 
PA CU sireatly by the stern |, 11 6 16 0 om 46 











In proce e the results shown by the several 
curves of resistance deduced from these experiments, it must 
be observed that the minutiw of the features they present 
cannot be insisted on as absolutely exact, because minor dis- 
crepancies in Tesulit Were in some cases not eable when an 
experiment was repeated with unchanged conditions. The 
reliance to be placed on them, however, as substantially 
correct, will be reinforced by tracing the general corres- 
onidence between the changes of resistance which were 
induced by the several changes of trim when repeated with 
normal displacement, with light displacement, and with the 
addition of bilge-keeis. 
comparison of the several curves leads to the following 
conclusions as to the character of the law of resistance of this 
Particular ship under the several conditions. 





to a tide having a speed to some | term 88 V2, being about 
in which the log-ship was situated. | 
In such a case the indicated speed would clearly become | speed attained, inste 


In t change iargeiy 








j00 lb. at 8 knots. Above § knots 
so that at 12.8 knots, the highest 
of being only 14.400 Ib, as it 
would have been if the law had been unchanged, it has 





it increases more rapid 





gradually risen to 24,000 


As dependent on differences of trim, the resistance does 
ndeed, at speeds between 8 and 10 
knots it scarcely changes appreciably even under the 
maximum differences of trim. In proportion as the ship is 





lown by the head the resistance is, on the whole, increased 

at the higher speeds and diminished at the lower; and this 

character of difference is maintained at both “ normal” and 

light” displacements. Comparing the resistances under 

the extreme conditions of the ship (“by the head” and 
ft 


|“ greatly by the stern the difference is from 7 to 8 per 
| ) 


knots, and perhaps 10 per cent. at 4 knots. 


ve-keels added, however, the advantage of the 


cent. at 12 
With the hi 
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ship at high speeds when trimmed “ greatly by the stern’’ is 


Dot susta 














As dependent on differences of immersion, the resistance is 
lily lees at “light” than at normal displacement; but 
the differer is certainly not proportionate to the feren 
in area ir I } sect I a tm perhaps av ' been e3 
ted ! A curve rey ng uv result of cor 
s. 1, 2, and 4, normal displacement, compared with 
yr the average re t 1 similar conditions at ti 
g acem viz., Nos. € ®, shows that the ” 
r ata “ at gut craugit between the sy is of 5UUIt 
and 1200 it. per 4 bout 104 per cer stbao with 
the deep draught, there g an accompanying reduction of 
about 16) per cent. im area of midship section, of about 8 per 
cent. inarea of wetted : 2 and, what is far more materia 
r ‘ r ul p t t view f iv¢ per t Ina 
pia 1 assu t ther re in } t eng 
wer S proba t that ata st eeper draught 
than with the norma spiacement, the resistance would 
not be increased pr rtior y to th spla ent 
i excess of resistance ir Lasdue tot bilge-keels 
s considerable less than sh i caused by t surface 
fr n alone. Calculating from t data afforded by t 
experiments on surface ir mad by me for th 
Admuralt und meking a very full a wanee for the fac 
| that portions of the suria f the bilge-keels would be im 
plicated in the belt of water set in motion by the skin of the 
ship, the addition of these keels should cause an additional 


|} Kin resis 


ta {8 at a speed of 10 knots, and varying 
approximately as the square of the spe ed—whereas the ex- 
periments with the ship imply that the additional resistance 








| Was only about 300 1b., taking an average of the results 
| obtair at speeds of from 8 to 12 knote 

probabie that this discrepancy is due to some 

the condition { the surface of the ship 

ecasions of experiment, w hmay bave 

remaining in dock fora week (when, h 

was not cleaned) while the bilge-k s were , 4 

The experiment of “slipping” the towed ship when at high 

speed was not only desired for t purpose correcting th 
ndications individual experiments for the effect of 
irregulariti i, but was also very valuable as forming 
an important test of that proposition in the theory 





stream-line’’ motion as applied to ships, as previously ex- 
piatine 1. 

Four experiments of this type were made with the ship at 
normal displacement, two with her at light displacement— 
the former under the conditions of trim numbered 2, 3, 4, 
and 11, the latter under those numbered 6 and 8. 

The results of these experiments were reduced to the final 
abstract form of “ curves of retardation.” 

In these curves the absciss@ express speed of ship in feet 
per minute. The ordinates express the “ rate of retardation’ 
experienced at these speeds in terms of the loss of speed that 
would ensue in an interval of 100 seconds, supposing the 
rate of retardation to continue constant for that period. 
The intervals of time into which the course of each experi- 
ment was subdivided in determining the progressive retar- 
dation, were in fact only 14 second; but in expressing the 
measure of the rate, the larger figures are more convenient. 

To arrive at the results, the first step was to lay off the 














from Collingwood toa new coalfield in the neighb« wheel. u 


\ re. 

port that they came across large masses of hematite iron ore 
Canadian Steam WNavigation.—A line of ful -powe 
steamers of 1500 tons burthen is to be put on next 


red 


- . Season 

between Portland and St. John. The company, which » 
| work three steamers, has a cash capital of 25( dols. and 
, ~~ 4 





has two steamers building for the trade. 


French Mechanical In lustry. — The managers of the 
French construction works—that is more particularly those 
devoting themselves to the manufacture of railway | ant 
are only indifferently employed. The declining receipts ac. 
juired of late upon the French railways discourage the |x 
of fresh contracts. 








Lake Superior Silver Mines —In 1869 the production of 
the Lake Superior silver mines was 107,910 Jb., valued o¢ 
69,760 dole.; in 187 172,825 lb, valued at 105.328 a ; 
and in 1871, 969,454 Ib., valued at 648,397 dola. 
1873 the production is 








lieved to have further increased 
at present we have no reliable authoritative data upon t 
subject. 


South Australian Rai! 


ys.—The Northern Railway } 

















has passed the legislature of South Australia. There is, how- 
ever—and not, perhaps, very unnaturally—a dilliculty ig 
regard t coliection of the necessary eapital. . 

I not sont B ( kK ud.—At th 

mmencement of the fiscal year 1873, the Baltimore and 
Ohio Railroad Ce ny had in servi upon } main s 
and branches 3*3 locomotives. Dur ng the year first 
locomotives Ww purchased and ult, making tot 
number at the se of the year aso. UI these engines, lw 
passenger and 392 freight locomotives ; 427 were ass 
second-class, and 7 third-class. 

Canada Southern R t J. "he Canada Southern Railway 
Company bas ordered 7 jlitional freig cars to | 
forthwitl to be deliv l t ntract 
preted. ihe Michigan | build 2 {ft 
freight cars, 250 will be n, Ob and 16) « 





London in the province 


f the Port of Bombay 








The Port of Bombay.—The trustec 
have had a light ship t u Bombay Dockyard at a cos 
l¢ { A lighthouse bas als been erected on thes 

t Prong at a cost of some f 1. The doors 

house are of ul, and we ma a k 

Fuel in Minnesota.—The question of fuel is becoming 
some importance in Minnesota. Coal is scarce and w 
dear away from the forests. Peat is considered t yreat re 
source. F 

Belgian Raile—A contract for rails and fishplates for 
the Belgian State Railways bas been recently let at ¥/. 12s. 8 
per ton. Thetender of M. Boucqueau was accepted uj 


these tern 


Roads in New Zealand.—A force of armed men is being 
sworn in in N 
pose of accom 
ing up of the colony Dy road 

Coal in I —The « 
cover an area of 1J/,00U square m ‘. Py 
of coal is near the inexhaustible iron ores of Lake Superwr 
and Missouri. Already the transportation of coal and iron 
ore .orms an important source revenue to the Liliincus 





ishing a most desirable Object, viz., the ope 





Central Railroad Company. 


data obtained in each experiment asa curve, in which the 


” 





abscisex expressed “ time’ and the ordinates “ travel. 
Graphic differentiation of the curves thus constructed 
gave of course a corresponding series of diminishing speeds; 
and these were laid off as curves in which the absciss@ ex- 
pressed “ time” and the ordinates “ speed.” 
fhe speed curves were in turn graphically differentiated, 
and gave the retardations experienced at the several speeds ; 





and the retardations thus determined are used in construct- | 


ing the final or abstract curves. 

A companion eurve, given in dotted lines in each figure, 
expresses, in the same terms, the rate of retardation which 
would have been exhibited if it had been the ship's mass 
taken alone, and uninfluenced by the companion motions of 
the surrounding water, that was being retarded by her known 
resistance of the several speeds, 

(To he continued ) 





FOREIGN AND COLONIAL NOTES. 
British Columbia and Canada.—The British Columbians 
are said to threaten withdrawal from the Dominion of Ca- 
nada unless the Dominion Government proceeds in good 
faith with the promised Canadian Pacific Railway. 
Nova Scotian Coal.—The quantity of coal raised in the 
Nova Scotian district in 1873 was 1,051,467 tons, as com- 


| pared with 880,950 tons in 1872. In these productions the 


Cape Breton district Ggured for 520,189 tons and 380,274 
tons respectively. 

Hematite Iron Ore in New Zealand.—A party employed 
in the province of Nelson, New Zealand, in laying out a roed 


4 
’ 
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Alabama Iron.—It is contended by Mr. J. V 
a paper read before the American Iron and Steel As 
that no American state can compete with Alabama in pr 
ducing cheap iron of good quality. Several thousand tons 
Alabama cre were shipped to Louisviils 
1873. 

Lead in Kansas.—Lead has been discovered to rather at 
important extent at Pleasanton, Kansas. The mineral is 
superior quality, an assay having been made which yieide 


from §1 to 85 per cent. of pure lead. 





ee 


Swiss Railu ry8.—It is expected that a line between the 
Rigi-Kaltbad and the Rigi-Scheideck will be in operation 
by the middle of July. The time occupied im making the 
run from point to point will be about 30 minutes. 

Pennsyleania Railroad.—The receipts of the Pennsy!vania 
Railroad with its branches, A&c., amounted last year 
34,992.8 dols. The working expenses having » 
23,115,815 dols., a profit of 11,877,034 dols. was realised tor 
the year. 

American Institute of Mining Engineers —This body has 
issued its first volume ot Transactions. The Socicty is of recent 
origin, having been establshed in 1871, but it at of 
enlisted the sympathy and support of engineers and miners 1D 
all parts of the United States, so that its list of members 
became a long one in the course of 1872 and 1873. 
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Trans-Alleghany Caval.—A convention has been held this 
month at Pittsburg, Pennsylvania, to consider the consiruc- 
tion of a proposed Trans-Alleghany Canal. 

The French Coal Trade.—This trade still exhibits weat- 
ness, and prices have been further drooping. 

Locomotives om the Illinois Central—The number % 
engines now owned by the Lilinois Central Railroad Com- 
pany is 104. Of these 40 were ewployed at the last dates = 
passenger trains, 110 on freight trains, and 2/ in switching, 
&ec., while 2U were undergoing repairs. 

Lake Superior Copper —On one side of Lake Superior 
are very extensive mines of native copper in which something 
like 20,000,000 dols. of British and American capital have 
been sunk. The mines have yielded thus far 135,//9¢ 7 
excellent copper, which have produced in money 76,9%,* 
dols. 

A Graving Dock for Quebec.—A proposal has been maie 
for the construction of a graving dock at Quebec. 
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ON SO-CALLED FIREPROOF STRUC- 
TURES.—No. II. 


Ix our last article we pointed out a few of the 
numerous deficiencies in so-called fireproof build- 
ings, which make themselves so manifest when the 
uitimate test of accidental fire is unfortunately 
applied. We will now consider some of the sug- 
gestions that have been offered to the public by 
authorities standing very high in public estimation— 
suggestions rendered imperfect by the absence of a 
few practical details. ‘The thanks of the community, 
however, are none the less due to these authors for the 
services they have rendered, although they may have 
snted ideas that have taken root in the popular 
book of faets to be passed down to future 
as ascertained results rather than untested 
orems, 

lo begin with Mr. Fairbairn as he then was— 
Sir William Fairbairn as he now deservedly is— 
who wrote a book ‘** On the Construction of Fire- 
proof Buildings,” in the year 1844. 

This is thirty years ago, but still materials have 
not altered in their nature, neither have the require- 
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ments in their demand, except as regards extent, 
and the initial data are still the same, both as to 
attack and defence. Mr. Fairbairn in his report says : 
“The use of iron columns, although an improve- 


ment upon the old system of building, is neverthe- 
leas no security against fire, and it is obvious that 
no guarantee should be given so long as the structure 
is chiefly composed of timber, and the openings 
imperfectly closed by wooden doors and shutters.” 
From this it is evident that warehouses must be now 
constructed on different principles to those gene- 
rally in use at the time he wrote, and he then goes on 
to enumerate his ideas in a few concise rules, which 
will be given hereafter; but he does not make 
any remarks upon the classification of goods and 
the classification of buildings, according to the 
risk of the combination, and the accepted records 
of fires. 

Neglect of this is, and has always been, the most 
fertile source of destruction of property and loss 
of life, and the error increases in extent and de- 
structiveness in exact proportion to the practical 
development of the proposition as laid down. 

[t may be pointed out here that the architect, the 
builder, the engineer, the decorator, the owner, and 
the occupier, be he merchant or private resident, 
are not the only persons interested in the preserva- 
tion of a building, because we have, at least, two 
other parties with a lively interest in the matter, 
viz., the adjoining owners and occupiers of pro- 
perty, who do not want to be burnt out, and the fire- 
man who tries to extinguish the fire, or, at all events, 
to limit the range of destruction, It may be said 
that the second parties mentioned may never be in- 
terested in the matter at all, and therefore have 
no right, either legal or equitable, to interfere, but, 
on the other hand, it may be urged that nobody can, 
in the most remote degree, predict either the nature 
or the value of their interest practically, except 
that it may be wil, or that it may be *“ total loss,” 
according to circumstances—ruin,.or death, as 
matters may turn out. 

Mr. Holmes, of Liverpool, in his introductory 
remarks to Mr, Fairbairn’s report, states that ‘ the 
introduction of iron into Liverpool buildings is 
comparatively recent, and its adaptation for bearing 
beams and for other purposes, to which it was not 
formerly applied, is deserving of serious considera- 
tion. It requires no argument to prove that a 
building composed of iron and other indestructible 
material is safer from fire than one erected of timber 
for the storage of goods; and although accidents 
have happened from fireproof buildings, yet in 
every instance it has been proved that it has either 
been through want of skill in their construction, 
or from some undiscovered flaw in the material or 
workmanship, and to which timber as well as iron 
. occasionally liable though in a much smaller 
egree,” 

Mr. Holmes fell into a similar error with Mr. 
Fairbairn, in neglecting entirely the principle of 
erecting special buildings for the safe keeping of 
different kinds of stores, and it appears to require 
Some argument to demonstrate that iron is an inde- 
structible material forthe p . Itis very evident, 
however, that Mr. Holmes never been present 
at, or had not noted the results of a serious fire 
where iron was the principal framework employed, 

use he would have seen that it is one of the 
first indestructible materials to give way, and 





when it does so it is in most cases followed by a 
complete collapse. 

We will now proceed with a few remarks on Mr. 
Fairbairn’s recommendations for fireproof buildings. 

The first recommendation of Mr. Fairbairn is 
that: “The whole of the building should be com- 
posed of non-combustible materials, such as iron, 
stone, or bricks.” A similar clause is introduced 
into the London Building Act. 

By considering the fire resisting nature of these 
three materials, and by carefully examining the 
results of the action of fire upon them, it will be 
found that they do not bear any relation to each other, 
Iron bends and often melts when exposed to the 
heat of an ordinary warehouse fire, and in posi- 
tions where wooden beams, &c,, begin to carbonise ; 
cast iron melts with the heat, or flies to pieces when 
the water is applied. It begins to lose its strength 
when not much more than 600 deg. Fahrenheit is 
communicated, whereas bricks set in cement have 
no such disadvantage, in fact they would have to be 
vitrified before they would lose their strength, and 
before that could dccur the other materials would 
have been completely destroyed, and the fire have 
died out from want of fuel. 

Stone splits, cracks, and flies in all directions 
almost immediately it is subjected to flame, and is 
very soon calcined and reduced to powder by heat. 

These different effects of heat upon the three 
different materials mentioned, may be noticed at 
any conflagration of magnitude. 

Phe second suggestion is: ‘‘In order to prevent 
fire, whether arising from accident or spontaneous 
combustion, every opening or crevice communicat- 
ing with the external atmosphere is to be closed.” 

If it were possible practically to effect this arrange- 
ment, the building would be absolutely useless for 
business purposes, although it may be admitted that 
fire could not exist for want of air, but the mo- 
mentary carelessness of a servant in leaving open a 
door or window would upset this arrangement in 
‘oto, and if a fire should break out during ordinary 
business hours the whole arrangements would be 
ineffective. Again, supposing that in such a fire- 
proof building an explosion were to happen, which 
is no unusual thing, the results to the building itself 
and the neighbourhood around would be most 
serious, ‘That “nature abhors a vacuum” is an 
axiom which has not been fairly considered in this 
clause, and the practical impossibility of carrying it 
out needs no comment, as a very small opening in- 
deed would suffice to supply the requisite amount 
of air to establish a fire, and the practical impossi- 
bility of smothering it in vacuo afterwards, hardly 
need be pointed out. 

‘‘ Third. An isolated staircase of stone or iron 
well protected on every side by brick or stone 
walls,” 

This suggestion is very good and very practical, 
and had it been more often carried out, many 
hundreds of buildings that have been burned down 
would have been saved by the firemen, or the damage 
would have been very considerably diminished, more 
especially if the staircases were in all cases outside 
the building, and at each end, In buildings which 
are more than, say, 100 ft. long, a staircase walled in 
in the middle of the length would be advantageous. 
The staircase to be effective must be protected 
from the heat of the burning building and its con- 
tents, and the stone treads suppo on each side 
by being bedded in the wall. If this is not done 
they will be liable to fracture when water is plied, 
and as a rule they split off close to the hot e 
nearest to the fire. 

‘* Fourth. In a range of stores the different ware- 
houses to be divided by strong partition walls, and 
no more openings e than are absolutely neces- 
sary for the admission of goods and light.” 

This suggestion is very good, and providing the 
openings mentioned are, when closed, capable of re- 
sisting fire for a reasonable | of time, and the 
a _ not = with combustible substances, 
it shoul practi fireproof. 

In warehouse fires. in Liverpool, however, it 
often happens that the iron window shutters and 
doors are locked from the inside, and the building 
is completely in flames before it is noticed; the 
firemen are thus prevented from access to the 
building itself, either by the stairs, or by ladders 
through the windows, sach cases the only point 
from which the fire can be attacked is by the roofs 
of the adjoining or ite buildings. 
arches be of strength sufficient not su 
& continuous dead pressure, but to reat the pon 





of impact to which they are subject by the falliag 
of heavy goods upon the floors.’ 

The strains upon such a building in the event of 
a fire cannot be calculated, as it would entirely de- 
pend upon the cubic contents of each department 
and the inflammable nature of the goods therein. 
Providing the heat was sufficient to weaken one 
beam, and to cause one or more to give way, the 
whole affair would fall to the ground without the 
slightest warning. 

‘‘ Sixth. That in order to prevent accident from 
intense heat melting the columns, a current of cold 
air be introduced into the hollow of the columns 
from an arched tunnel under the floors.” 

It is doubtful whether it would be possible to keep 
such tunnels from being blocked up with dust and 
dirt and soot during a fire, and even if it was, it is 
doubtful again how cold air would get into such 
tunnels in a large warehouse fire, when it is con- 
sidered for a moment that the heat in the neigh- 
bourhood of a fire is so intense that practised and 
long-experienced firemen are often driven back by 
it many yards from their original standpoint as a 
fire continues, and this too in the open air at some 
distance from the source of heat. Again, supposing 
even that cold air could be introduced into such 
tunnels, it would be heated before it reached the 
first pillar. 

Mr. Fairbairn, however, suggests no such protec- 
tion for the weakest points, which are the flanges 
of the girders. ‘These are generally the first to give 
way, causing arches to fall, and thereby bringing 
an unequal and an incalculable pressure on other 
beams, resulting in the fall of more, and sometimes 
of the whole almost simultaneously, and without 
warning being afforded. ‘This is the usual cause of 
the sad fatalities we hear of, and the one of ail 
others that no foresight can anticipate, and no ac- 
tivity or precaution guard against. 

The strains in buildings on fire are lateral as well 
as vertical, and the tie-rods are very soon expanded 
by heat, becoming useless, and in some cases even 
forcing out the walls if they are firmly bedded in 
them, so that unless the building was safe without 
them, it will fall by its own weight. ‘This may be 
illustrated by many examples that have occurred 
within the personal knowledge of competent wit- 
nesses who have carefully noted the sequence of 
effects produced. 

We do not wish it to be imagined for a moment 
that anything that has been said or that may here- 
after be said in these articles is intended to detract 
from the value of Sir William Fairbairn’s observa- 
tions and deductions ; all that is desired, is to add 
to what he has done, by taking advantage of the in- 
creased experience obtained since the time he wrote, 
so that if possible we may advance the question 
from the point at which he left it, 








METALS AT THE VIENNA 
EXHIBITION.—No. LX. 
BisMvrTH, 


BismvutH is the next metal we have to mention; 
very little of it, however, was to be seen at the 
Exhibition. ‘This metal, which is an essential part 
of the alloy used in stereotyping woodcuts, and the 
oxide of which is largely employed as a lustre paint 
for painted chinaware, and as a white paint for 
ladies’ toilettes, is principally produced in the Saxon 
Erzgebirge, and in Peru, where it is found in its 
native state, or in combination with sulphur and 
copper, together with ores of nickel and cobalt. 
The Saxon Cobalt Company, of Oberschlema and 
Pfannenstiel, near Schneeberg, produce annually 
about 24,000 Ib. of bismuth, of which beantifully- 
erystallisedsamples were exhibited. The Zwitterstock 
Tin Company aiso produce about 1000 Ib., and the 
works at Johanngeorgenstadt, Altenberg, and Frei- 
berg about 8000 ib. annually. Atthe latter place the 
metal is found concentrated in the bottom, or hearth, 
of the silver cupelling and refining furnaces, from 
which it is extracted by means of hydrochloric acid. 
From that solution basic chloride is precipitated, 
and reduced to metal by being smelted in crucibles 
with soda, charcoal, and a glass flux. In this way 
about 5000 Ib. are annually obtained. At the other 
works the metal is produced in inclined iron retorts, 
when the ore, mixed with charcoal, is heated, and 
the metal, which, from its great fusibility, easily 
sweats out of the rock, is collected at tne lower 
, and tapped off. At Joachimsthal, in Northern 

bismuth ores are also found—together 





with silver, lead, cobalt, and uranium ores—upon 
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EHRHARDT'’S HIGH-PRESSURE BOILER 
CONSTRUCTED BY THE DINGLER’SCHE MASCHINEN-FABRIK, ZWEIBRUCKEN. 
(For Description, see Page 273.) 
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lodes which intersect strata of metamorphic mica- 
schist, limestone, and quartz porphyry. The mines 
have reached to a depth of 283 fathoms, and employ 
380 men, who produce annually about 11,000 ewt. of 
dressed ores, among which are 358 cwt. of bismuth 
ores, which yield about 50001b. of metal. The 
uranium ore, or uranite, is prepared for commerce 


| &e. At Vienna, in the sections belonging to our 


| 


colonies we noticed grey antimony ore from the 
Costerfield Gold and Antimony Company, and 
from Oven’s Gold and Tin Company, both of 
Victoria. In Portugal were samples of such ore 
exhibited by José Ferreira Castello, from Monte- 
moro Novo; by Antonio Henrique, from Gondomar, 


atthe works of Joachimsthal, and fromabout 154 cwt. | and by Saares Sobrino ard Socios, from Alcontrin. 
of dressed ore, 8000 lb. of uranium preparations, for | Spain showed samples of the ore of crude antimony | 
and metallic antimony (antimonium regulus), by the | 


painting chinaware and for the colouring of glass, 
are produced. They are sold at the following prices 
per pound, viz., light uranium yellow and orange 
at 24s., hydrate of oxide of uranium and high red 
uranium oxide natron at 25s., uranium rrotoxide at 
$6a., and uranium oxide kali at 338. ‘The metallic 
bismuth of commerce is never quite pure, and gene- 
rally only contains from 94 to 97 per cent., while 
the rest is copper, sulphur, antimony, and arsenic. 


ANTIMONY. 

We propose next to give a rapid review of 
the exhibits of antimony, which metal finds a large 
employment in various useful alloys. Thus printers’ 
metal contains 17 to 20 per cent., Britannia metal 
10 per cent., pewter metal 7 per cent., métal 
argentin 14.5 per cent., Asberry metal 20 per cent., 
ands>on. The latter alloy is largely used for bear- 


Distrito Minero de Ciudad Real, by the Union de 


Capiliera, Rodriguez Hernandez, of Zamora, José | 


Maneja y Fabrigos, of Barcelona, and José Comas, 
from Torevella de Monta, near Gerona. France 
showed likewise a few samples of grey antimony 
ore from Hamminiat-Arco, and from the mine Taya 
in the Department of Constantine, and white anti- 
mony ore, or sénarmontite from the mines of Soussa 
in the same province, The best exhibits of this metal, 


| however, came from the Austro-Hungarian empire. 
The Milleschau Antimony Company, of Bohemia, 


owns some considerable mines at Milleschau, near 


Mirowitz, not far from the Moldau river. They are | 


driven upon seven lodes in granite, from 1 in. to 
2 fathoms thick, and composed of decomposed granite 
and clay, with impregnations and solid floors of 
antimony ore, which reach 5 ft. in thickness. There 


jogs in steam engines, railway carriages, rollingmills, | was a solid lump of grey antimony exhibited, 








weighing 2300 Ib., besides beautiful samples of 
crude antimony or sulphide of antimony, metallic 
regulus antimony, crystallised {in beautiful stars, 
oxide of antimony, and glass of antimony. The 
works employ about 300 men, There was also ore 
shown by iesler and Zboril from the mines 
Célestin and Segen Gottes, at Pumau, near Plan, 
in Bohemia. It comes from lodes, 2 fathoms 
wide, intersecting the mica-schist of that district. 
Hungary, which in 1871 produced 2533 cwt. of anti- 
mony, owns also some very important mines. From 
those of Berzete, in the Ramzas mountains, nest 
Rosenau, in Northern Hungary, Livius Madersbach 
exhibited excellent specimens of grey antimony ore 
as well as of crude antimony. Ignaz Fritache show 
ore, crude and metallic antimony from the Obermet- 
zenseifen Antimony Works, near Schmodlluitz; 
Samuel Diener and Son, metallic antimony from 
Lepto Szt. Miklos ; and Julius Schnabel, antimony 
ore from Oravicza in the Banate. At the works of 
Obermetsenseifen in the valley of Goidseifen, - 
metal is produced in reverberatory furnaces, 4 
refined by remelting with oxidising fluxes. 


ARSENIC. 


Next we may mention here a few exhibits of 
arsenic, sent by the Reiche Trost _Comp J: 
Reichenstein, in Silesia, by the Freiberg Smelting 
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Works, 
arsenical preparations, and by the Rothgulden Com- 





which produce annually 16,000 ewt. of | 


pany, of St. Michael, in Salzburg. The preparations | 


Consist 
yellow arsenic, and realgar or red arsenic, the 
former being oxides, the two latter sulphides of 
arsenic. ‘The ore from which the arsenic is derived 


of white arsenic, arsenic glass, orpiment or | 


1s generally arsenical pyrites, which in the instance | 


of Reichenstein is auriferous. 





—_————————— 


PRINCIPLES OF SHOP MANIPULATION 

FOR ENGINEERING APPRENTICES.* 

; By J. Ricnarps, Lonpon. : 
( Continued from page 204.) 
BELTS FOR TRANSMITTING POWER. 

Tue traction of belts upon pulleys, like that of 
Scomotive wheels upon railways, being incapable of 
demonstration except by experience, hindered for a 
long time the introduction of belts as a means of 
transmitting motion and power. I mention motion 
ener because with many kinds of machinery 
roca eoraie high speed, such as wood machines, the 

Hsmission of rapid movement must be considered 
m Well as power, and it is only by means of belts 





P This, and the “succeeding articles under the same title, 
published simultaneously in the Journal of the Franklin 
te, Philadelphia. 


| which are necessary in long horizontal belts. 











that such high speeds may be communicated from 
one shaft to another; so that at least in practice, 
belts alone are at this time employed for high 
speeds, 

‘The first principle I will point out in regard to 
belts, distinguishing them from shafts as a means of 
transmitting power, is that the power is communi- 
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cated by means of tensile instead of torsional strain, | 


the power during its transmission being represented 
in the difference of tension between the driving and 
the slack sides of the belts. 

In the case of shafts, their length, or the distance 
to which they may be extended in transmitting 
power, is limited by torsional deflection, and as this 
torsional strain is avoided with belts, we may conclude 
that, unless there are other disqualifying conditions, 
belts are better than shafts for transmitting power 
through long distances. 

Belts suffer resistance from the air and from 
the friction in the bearings of supporting es 

ith 
these exceptions they are capable of moving ata high 
rate of speed and transmitting power without appre- 


| ciable loss. 


| 


Following this proposition into modern engineer- 
ing practice, we find how experience has gradually 
conformed to what these properties in belts would 


suggest; wire and other ropes with a diminished | 
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cross section to avoid air friction, and allowed to 
droop in low curves to avoid supporting pulleys, 
are now commonly employed for transmitting power 
through long distances. This system has been very 
successfully carried out in Germany and America, 
in some cases for distributing power in large manu- 
facturing establishments. 

Belts, among which are included all flexible bands, 
do not afford the facilities for taking off power at 
different points that shafts do, but have advan- 
tages in transmitting power to portable machinery, 
or, in other words, when the power is to be taken 
off at movable points, as in the case of travelling 
cranes, hoists, and so on. 

An interesting example in the use of belts for com. 
municating power to movable machinery is fur- 
nished in the travelling cranes of Mr, Ramsbottom, 
in the shops of the London and North-Western 
Railway, at Crewe, and at other works, where 
powerful travelling cranes receive both the lifting and 
traversing power by means of a cotton rope not more 
than 1 in. in diameter, which moves at a high 
velocity, the motion being reduced by means of 
tangent wheels and gearing to attain the force re- 
quired in lifting heavy loads. In looking at this 
mechanism, those who had not their conceptions 
based on a true knowledge of power and the rela. 
tions between power and speed, would see, in 
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the effect of this smal] cotton rope, something mar- 
vellous. 


Considered as means for transmitting power, the | 


contrast as to advantages and disadvantages lies 
especially between belts and gearing instead of 
between belta and shafts. It is true in extreme 
cases, such as that cited at Crewe, or in conveying 
water power from inaccessible places through long 
distances, and so on, the comparison lies between 
belts and shafts, but for ordinary practice, in thre: 
cases out of four, the problem as to mechanism 
for conveying power is between belts and gearing 

If expe mence in the use of beits was thorough. 
as it is in the case of gearing, and if the quality of 
belts did not form an important part in the estimates 
there would not be much difficulty in dete rinining 
where belts should be employed and where gearing 
would be preferable. 

Belts are contint ally t iking the place of ue aring, 
even in cases where they have been until very 
recently thought inadmissible; at least one of the 
largest rolling milla in Pittsburg, Pennsylvania, 
except a single pair of spur wheels as the last 
movers at each trains of rolls, is driven by belts 
throughout. 

Leaving out the matter of a positive relative 
movement between shafts, which belts as a means 
of transmitting power cannot insure, there are the 
following conditions that must be co sidered in de- 
termining whether belts or other means should be 
employed in transmitting power 

1. The distance to which the power must be 
carried, 2. The speed at which the transmitting 
machinery must move 3. The course or direction 
of transmission, whether in straight lines or at 
angles. 4. Durability and the cost of construction. 
5. The loss of power during transmission. 6. Noise, 
vibration, and jar 

In every case where there can bea question as to 
whether gearing shafts or belts will be the best means 
of transmitting power, the several conditions named 
will furnish a solution if properly investigated. 
Speed, noise, or angles may become determinative 
conditions, and are such in a large number of cases; 
first cost and loss of power are generally secondary 
conditions. 

Applying these tests to cases where belts, shafts, 
or wheels may be employed, and carefully consider- 
ing the special conditions of any case, the apprentice 
will soon find himself in possession of knowledge to 
guide him in his own plans and enable him to judge 
of the correctness of examples that come under his 
hotice. 

It is never enough to know that any piece of 
work is generally constructed in some particular 
manner, or that such a proposition is generally ac- 
cepted as being correct; nothing is learned, in the 
true sense, until the reasons for it are understood, 


and it is by no means suflicient to know from ob- | 
servation alone that belts are best for high speeds, | 


that gearing is best to form angles in transmitting 
power, or that gearing consumes more power, and 
that belts produce less jar and noise ; the reasons 
for these things and the principles that lie at the 
bottom must be reached before it’ can be assumed 
that the subject is understood. 


(To be continued.) 


Terstirs ow Tus Usros Paci ric.—It is deemed important 
by the administration of the Union Pacifie Railroad to com- 
plete this year the filling up of al! high trestle bridges on the 
western division of the road by taking the material required 
for this purpose from adjacent cuts. The additional width 
secured will render it unnecessary to maintain six snow sheds 
now built. Three steam shovels are now engaged in this work, 
and at the present rete of progress, all the high trestle bridges 
will be filled up by November 1. The cost of watching and 
repairing these br which in the aggregate are 4000 ft. 
long, and average 50 ft. in height, has added a very consider- 
able sum to the operating expenses, which will in future be 
saved. 





Grayxp Trusx Rattway or Cayapa.—Mr. Brydges, long 
managing director of the Grand Trunk Railway of Canada, 
has resigned that probably thankless post. The total ex- 
penditure of the undertaking for renewal of permanent way 
in the past year was 523.862/. The aggregate length of stec! 
rails laid to December 31, 1873, was 5264 miles ; of the steel 
rails thus in use upon the system, 2304 miles were laid in the 
second half of last year. During the past year, twelve narrow- 


gauge engines were built at the cost of revenue to replace a } 
corresponding number of old engines broken up; the | 


corresponding renewals in 1872 comprised ten engines. 
The new engines built in connexion with the narrowing of 
the gauge are adapted for burning coal. The cost of fuel in 
the six months ending December 51, 1873, was greater than 
in any previous half year ; this arose partly from the larger 
quantity of fuel used, and still more from the enhanced price 
of coal and wood. 


LOCOMOTIVES AT THE VIENNA 
EXHIBITION.—No. XVII. 


| Iw concluding the present series of articles it 


appears to us desirable that we should, to a greater 
‘or less extent, summarise the facts which are to be 
learnt from a study of the great variety of locomo- 
tives collected at the late Vienna Exhibition, That 
many hints were to be derived from such a study 
few English engineers who had an opportunity of 
visiting the Exhibition personally will feel disposed 
to cle ny, and it has been our obj ct during the past 
\few months to afford, as far as is possible by the 
publication of full illustrations and descriptions, 
the same opportunities for study to those of our 
readers who were unable to visit Vienna. It will, 
we think, be generally acknowledged that as far 
}as materials and workmanship go the locomotives 
turned out by the leading German builders are fully 
‘equal to those of our own makers, although it is 
probable that if the average workmanship of the 
whole of the German locomotive manufacturers was 
compared with the average productions of the 
whole of the English firms the result would be in 
| favour of the latter. In other words, we believe 
\that there is a greater proportion of thoroughly 
first-class work turned out here than in Germany. 
Ilowever that may be, it is certain that the engines 
produced by Borsig, Schwartzkopff, Hartmann, 
and a few other German makers will hold their own 
as far as workmanship and materials are concerned 
with any made here, and it is no use closing our 
eyes to ‘the fact. To the French, Bx lyian, and 
Austrian makers we cannot award such a high 
place, for although in each of these countries, 
j and particularly in Belgium, numbers of tho- 
| roughly well-built locomotives are turned out, the 


igeneral average of the workmanship is decidedly | 


below that of Germany. In French engines 
especially we have noticed some wonderful speci- 
mens of fitting, particularly where frame stays and 
| similar partsare concerned, while as regards the finish 


| of the cleading, the flatness of the handrail plates, | 


|splasher plates, &c., and the numerous small points 
| of finish which characterise the work of our leading 
English firms, the French makers are woefully defi- 
cient. Itis true that the large goods engine ex- 
hibited at Vienna by Messrs. Schneider and Co, 
was finished in the highest possible way, thus prov- 
ing the capabilities of that vast establishment ; but 
in making these remarks about workmanship we are 
not thinking so much of the exhibited engines as of 
the locomotives we have, from time to time, had 
the opportunity of examining on various Con- 
tinental railways. As far as materials aré con- 
cerned our makers can now, we think, scarcely be 
considered as possessing any particular advantage— 
except in some cases as regards price—over their 
Continental rivals. 

If, however—leaving materials and workmanship 
—we turn to the matter of design we shall find 
many points requiring discussion. ‘There are no 
doubt certain special features of the Continental 
traffic, such as its very heavy character on some lines 
and the lower speed at which it is generally carried 
on, which have led naturally to special features in 
the locomotives employed to work it; but apart 
from these exceptional matters there are important 
| differences in the construction of the locomotives 
employed in working traffic almost identical with 
that to be accommodated here, which are somewhat 
difficult to explain. 

In the first place, speaking broadly, the inside 
cylinder locomotive may be said to have died out 
on the Continent. Such engines are still occa- 


sionally built it is true; but we.have travelled for | 


days ou Continental railways without seeing a 
single specimen, while out of the whole forty-seven 
locomotives exhibited at Vienna there was but one 
with inside cylinders, namely, an Engerth engine 
belonging to the Austrian State Railways Company. 
|In this country, on the contrary, a large proportion 
of the engines in use have always been of the 
inside cylinder type, while at the present time such 
engines are in special favour on a number of our 
principal lines, the introduction of steel as a material 
for crank axles, and the employment of inside 
|frames only, having practically done away with the 
| great source of trouble informer days. We have no 
intention of entering here into the vexed question 
cf inside versus outside cylinders, but we desire to 
direct attention to the broad difference in this re- 
spect between English and Continental practice. 
Regarding the reason for this difference, it is some- 
what difficult to arrive at a satisfactory conclusion, 
but to some extent, at least, it appears to have 


—= 
arisen from the demand on many Continental lines 
for engines of exceptionally great power. It is un- 

| deniable that when very small wheeled engines wit), 

| large cylinder power have to be constructed, the 
retention of the inside cylinder type leads to many 
difficulties and disadvantages, and hence such 
jengines have been almost universally constructed 
on the Continent with outside cylinders, and in 
large proportion of cases with outside valve gear also. 
It having been found that at the moderate speed at 
which such engines are run, the arrangement involved 
no ill effects, a similar design has been largely intro- 
duced for classes of engines where there was really 
no such good reason for its adoption. ‘To a large 
extent, also, the employment of outside valve gear 
on the Continent is due to Mr. T. R. Crampton 
Of the well-known Crampton engine there are stil] 
large numbers at work doing passenger service on 
| the Northern Railway of France and other French 
lines, and the influence of these engines on loco- 
| motive design can be traced in many ways, not only 
jin France and Belgium, but also in Germany. 
| Another English locomotive engineer whose plans 
have largely affected locomotive construction on 
jthe Continent, is Mr. Joseph Hall, now, and for 
|many years, settled at Graz, whose system of en- 
jgines with outside cylinders and outside frames 
| have obtained a strong hold, particularly in Austria 
jand Southern Germany. Such are some of the in- 
fluences which have been brought to bear upon 
Continental locomotive design, while it may be 
added that the employment of external working 
gear has, no doubt, been, to some extent, fostered 
by the fact that the construction of Continental 
stations, &c., permits of a width of locomotive 
| which it would be utterly impossible to employ on 

English jines. 

As regards the merits and demerits of many of the 

Continental patterns of locomotives, we have on 

| Various occasions expressed our opinions, but we 
may recapitulate our views here. For the heavy 
eight-coupled goods engines and six-coupled engines 
with small wheels and very short wheel base, we re- 
gard the outside cylinder arrangement as practically 

|@ necessity, as with such small wheels and large 
| cylinders the working gear, if placed inside, would 
| be much crowded, while the cylinders would have 
|to be kept as far forward as at present to counter- 
| balance the overhang at the firebox end. As we 

| stated on a recent occasion, however (ride page 445 

of our last volume), we cannot regard either of thes 

types of engine as worthy of the favour they re- 
| ceive on the Continent, and we consider that wher 
| great power is required in combination with a facility 

\for traversing curves, the Fairlie double bogie 
pattern is undoubtedly that which should be adopted. 

} And here we may remark that in many instances on 

|the Continent six-coupled engines with exceedingly 
short wheel bases are used where there are really no 

|sharp curves to be traversed. In such instances our 
| modern type of six-coupled locomotives with inside 

j frames, inside cylinders, and valve gear, and with 

| the trailing axle either below or behind the firebox, 

| might, we are convinced, be introduced with material 
jadvantage—especially to the permanent way. Is 
|fact we consider that it is only the slow speed 
| at which the goods traffic is worked which allows 
the present type of engines with their great overhang 
jto be tolerated. The adoption of the Hall system, 
|too, for six and eight-coupled engines we cannot re- 

| gard with favour, believing as we do that it is 8 

|system which for such engines must always give 
rise to heavy charges for maintenance, owing, 

jamongst other things, to the fracture of the outsde 

; cranks, 

| As regards the passenger engines the remarks we 

have made above also apply to some, althongh not 
to so great an extent. ‘There are at work on many 
| Continental lines numbers of passenger engines the 
|short wheel base of which, combined with their great 
| overhang laterally, would cause them to be regarded 
|} with small favour in this country ; but while this 
lis the case there are on the other hand a vast 
number of engines of excellent design, and of types 
| varying but little from those regarded here as re- 
| presenting the best practice. Engines with a single 
| pair of drivers are very rarely to be met with on 
the Continent, except on those French lines where 
the Crampton pattern is adhered to ; but Hartman 
and othersin Germany, as wellas Koechlin and seve 

of the Belgian makers, have produced some very £% 

patterns of outside cylinder engines with driving and 

trailing wheels coupled, which are doing ¢ 
service. Ina number of instances these engines have 
vutside valve gears—in Belgium the Walschaert geat 





being largely used—but although this arrangement 
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gives great accessibility we think that the balance of 
advantages is decidedly in favour of placing the gear 
inside the frames. Many Continental passenger 
engines, too, are constructed on the Hall system ; 
but as we have pointed out in our descriptions of 
engines exhibited at Vienna the adoption of this 
system involves the use of a greater weight of ma- 
terial in the construction of an engine of a given 
power than if the inside frame pattern be used, 
while it is also attended with other disadvantages 
which render it difficult to understand the favour 
with which it is regarded by its advocates. One 
point in its favour undoubtedly is, that it affords 
facilities for using an increased width of firebox ; but 
in the case of ordinary passenger engines the re- 
quisite size of firebox can be got in between the 
ordinary inside frames, so that this advantage ceases 
to be of importance. 

We have had occasion to allude in the course of 
the foregoing articles to the large diameter of coupled 
leading wheels employed on some Continental loco- 
motives. In this country there is a prejudice—and 
to a great extent a well founded one—against the 
running of such large wheels as leaders; but it 
must nevertheless be remembered that many tank 
engines with coupled driving and trailing wheels of 
large diameter, are habitually run trailing end first 
at speeds quite as high as those at which the Con- 
ental engines just referred to are worked, We 
ention this not to justify the practice of using 
ery large coupled leading wheels—for we believe 
hat the use of such wheels is attended with a cer- 
ain amount of extra danger — but to show that 
he objections sometimes raised to them are to 
ome extent contradicted by the practice of the ob- 
tors, 

The application of bogies to either tank or tender 

engines has not as yet obtained any great hold on 

the Continent generally, although many bogie en- 

gines are running in Austria and in Russia. For the 

most part these engines are fitted with the old. 

fashioned centre-pin bogie, although the Bissell 
truck has also mee = its way toa small extent. The 
Adams bogie, which we regard as the best type yet 
brought out here, has not, so far as we are aware, 
been introduced on the Continent; at all events 
we have never met with it there. It is, we think, 
much to be regretted that this bogie was not repre- 
sented at the Vienna Exhibition. 

As regards details, we need say little here, as we 
have expressed our opinions pretty fully in describ- 
ing the various engines exhibited. We may, how- 
ever, allude to the excessive thickness of boiler 
plates, and especially of copper plates for inside 
fireboxes, almost universally adopted on the Con- 
tinent—thicknesses which lead to disadvantageous 
dead weight, and which, if good material be used, 
are absolutely unnecessary, as the experience in this 
country proves. In the case of the copper fire- 
boxes, too, the extra thickness is, we consider, a 
positive disadvantage in every way, leading, as it 
does, to a more rapid wear under the action of the 
fire, as shown bythe short lives of thecopper fireboxes 
on some of the Austrian lines. The large domes, gene- 
rally applied to the boilers of Continental locomo- 
tives, do good service, and, although on ezsthetic 
grounds they may be objected to, we believe that 
they might in many cases be used here with much 
advantage. As regards the working gear, there is 
but one fact to which we desire to allude here, and 
that is that the solid bushed coupling-rod ends now 
80 largely used in this country seem, as yet, to have 
found no favour on the Continent. There was at 
the Vienna Exhibition but one locomotive baving 
solid unadjustable bushes at the ends of the coup- 
ling rods, and even in this case the bushes were 
not fitted in the simple way usual here. The ad- 
vantages afforded by the use of these bushes is 
such, however, that their adoption on the Conti- 
nent as extensively as here can scarcely be much 
longer delayed. 

We have now completed our brief survey of some 
of the leading features of Continental locomotives 
as illustrated by the Vienna exhibits, and in bring- 
ing this series of articles to a conclusion, we can 
but again express our regret that English makers 
should have been so inadequately represented at 
Vienna, and that no opportunity was afforded of 
comparing our own and Continental practice with 
—_ of our friends on the other side of the At- 

ntic, 


Tas Untrep Srarzs Navy.—About 600 workmen have 
been discharged from the Washington navy yard during the 
past three months. 
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Some of the men still retained have also | angu 


EHRHARDT’S HIGH-PRESSURE STA- 
TIONARY BOILER. 

In describing the compound engine on Ehrhardt’s system, 
exhibited at Vienna by the Dingler'sche Maschinen Fabrik, 
in Zweibricken, we made some reference to Herr Ehrhardt’s 
pampblet describing its principles and construction. We 
now illustrate on pages 270. and 271 the boiler which 
supplied steam for the Dingler engine, and as this boiler pre- 
sents some novel features, and as whatever may be thought of 
its design, it certainly is the outcome of careful thought, we 
cannot do better than preface our description with a short 
statement of Herr Ehrhardt’s ideas as to what a boiler 
ought to be, as set forth in a little brochure of his own. 
We should state that his remarks are intended to apply 
solely to boilers for stationary engines. He thinks that, as 
a rule, it is better to use two or more boilers rather than 
one large one, when the hourly consumption of coal ex- 
ceeds 1301b., of water 90 gallons, or the total heating 
surface 350 square feet. It is of the utmost im- 
portance that all parts of the boiler, both outside and 
in, should be as accessible as possible, and this can be 
more easily insured when the boiler is short and wide than 
when it is long and narrow. The two principal desiderata 
ina boiler are (a), that as much heat as possible should be 
developed from the coal, and (4) that as much as possible of 
the developed heat should be taken up by the boiler, and 
utilised in the production of steam. In order to produce 
these results, the grate surface should be large, and the fire 
thin rather than vice versd, but care must be taken not to 
exceed a size of grate which can be easily fired by the stoker. 
The maximum size of grate Herr Ehrhardt fixes at 5 ft. long 
by 3 ft. wide; but he considers a surface of 11 square feet 
to be about the best for one grate, He very strongly 
prefers, under almost all circumstances, an inside to an out- 
side furnace, and considers the comparatively good results 
sometimes obtained from the latter to be owing to the fact 
that an outside fired boiler is so much more easy to design 
than an inside fired ene, and that, therefore, fewer mistakes 
have been made in their construction. The last flue through 
which the products of combustion pass before reaching the 
chimney, should be over the top of the boiler, so as to dry 
the steam. The boiler and all the pipes, if they are ex. 
posed to the air, should be lagged. He insists very strongly 
that if employers of steam power wish to get anything like 
good results from their boilers, they must give up the 
habit of employing mere labourers to attend to them, and 
pay such wages as will command the services of a skilled 
stoker, We do not make any remars by way of criticism 
on any of these ideas here, but merely quote them to show 
the principles on which Herr Ehrhardt set to work to design 
his boiler, We need only add, by way of explanation, that by 
“ heating surface,” Herr Ehrhardt means the whole surface 
of the boilers with which the fame comes into contact, and 
the feed-heating surface (if any) in addition; and we may 
recall to our readers that the engine to which this boiler 
supplies steam is a compound engine of peculiar construc- 
tion, having cylinders 4.92 and 9.84in. diameter re- 
spectively, and 19.68 in. stroke. 

The boiler, as will be seen from the engraving consists 
essentially of two horizontal cylinders, connected near each 
end by a vertical pipe, and set entirely in brickwork. The 
lower cylinder is 980mm. (3 ft. 2$in.) diameter, and 
3.495 metres (11 ft. 5$in.)long. It contains a cylindrical 
furnace 700 mm. (2 ft. 3}in.) diameter by 2.195 metres 
7 ft. 2} in.) long, and having a grate with bars 1.5 metres 
4 ft. 11 in.) long, and with a surface of 1.05 square metres 
(11.80 square feet). The space between the back of the 
furnace and the back of the boiler is traversed by 31 hori- 
zontal wrought-iron tubes, having a diameter of 76 mm. 
(3in.) ‘The products of combustion pass from these tubes 
back under and beside the boiler, pass upwards on reaching 
the front, and back again between the two cylinders, then 
again to the front over the steam space of the upper cy- 
linder, and once more back through a separate flue—in 
which is placed the feed heater—on their way to the 
chimney. The two cylinders are connected together (their 
centres being 1.100 metres, or 3 ft. 7}in. apart) by two 
vertical tubes, about 19 in. diameter, and the upper one is a 
little longer than the lower, but only 865 mm. (2 ft. 10 in.) 
diameter. The feed heater consists of six tubes, 89 mm. 
(34 in.) diameter, and about 3.5 metres (11 ft. 5pin.) long, 
having a total heafing surface of 5.8 square metres 
(62,42 square feet). These tubes are so connected that the 
water has to pass through the whole of them before entering 
the boiler. The steam for the engine is taken from the 
upper side of a perforated pipe, which extends along the 
greater part of the length of the upper cylinder. The feed 
water is introduced near the bottom of the front of the upper 
cylinder. The feed pipes and valves are so arranged that, 
if necessary, the water can be sent directly from the pump 
into the boiler, and the feed heater taken entirely away for 
repairs or cleaning. A wrought-iron cylindrical sediment 
box, 19}in. diameter by 14 in. deep, is rivetted to the 
bottom of the boiler, and through it the boiler is blown off. 
There is also a surface blow-off cock fitted on the same 
centre as the feed inlet pipe (to avoid cutting another hole 
in the boiler), and having a pipe communicating with a 
settling box in the upper boiler. Doors are provided be- 
hind both boilers, through which access can be had to the 
flues. 

The wrought-iron flue leading to the chimney is rect- 
lar in section, 500 mm. high by 510 mm. wide 





been working only one-fourth, one-third, or two-thirds time. 


(19.68 in. by 20.07 in.), and is fitted with the usual damper. 


ee) 
The room by the is 2.2 metres 
(7 ft. 2hin.) wide by 3.17 metres (10 ft. 5in.) high by 
4.15 metres (13 ft. 74in.) long. These boilers are made 
only in two sizes, the one illustrated, and a smaller one with 
two-thirds as much heating surface. It is considered more 
advantageous to use several smaller boilers than one much 
larger one. The following are the principal dimensions 
of this boiler : 


Grate surface... + ove = oses( is og. 
Total heating surface of boilers ove 269.07 ,, 
Surface of feed heater .., —... 


; 62.42 ,, 
Total heating surface ... aad ico Ce - 
Coal to be burnt per hour, at rate of 


combustion considered most advanta- 





_ geous, about ... ove ooo 100 Ib. 
Steam produced per hour with this 
amount of fuel, about « 660 ,, 


Steam pressure per square inch above 
atmosphere... ’ is ” 
We do not see why such a very small combustion of fael 
per foot of grate should be insisted on; but even supposing 
it were advantageous to burn only 9 1b. of coal per foot per 
hour, there is certainly no reason for setting down the 
evaporation as only 6.61b. of water per pound of coal, es- 
pecially as the boiler has ample heating surface.: To insure 
the economical production of steam it is almost as necessary 
to use good fuel as to employ a good stoker, and with both 
of these, and the use of Ehrhardt’s boiler, an evaporation of 
at any rate 10 lb. of water from and at 212° Fahrenheit, 
should be obtained. The figures we have given are, how- 
ever, those supplied by the inventor. 





THE MONONGAHELA BRIDGE. 

Tue Pennsylvania Railroad crosses the Monongahela 
river, at Pittsburg, by a bridge of eleven spans, exclusive 
of the approaches, amounting to a total length of 1622 ft. 
When first erected, the superstructure was constructed of 
timber, with the exception of the channel span, 260 ft. 
long, which was built of iron on the Linville and Piper 
plan of truss. The east span has lately been replaced by 
an iron structure, which we illustrate this week, by a two- 
page block, and by the perspective view on page 278, 
designed upon the triangular system of H. Pettit, on 
which system a number of bridges have already been 
erected on the line of this road, and proved to be very 
satisfactory. For a more detailed description of the 
mode of action of this truss, the reader is referred to the 
article on “ Mount Union Bridge,” published in Exouverr- 
1nG, of September 22, 1871. This new span is a double 
track deck bridge of two trusses, constructed entirely of 
wrought iron, except the rollers and blocks under the hinged 
bolsters, which are of chilled castings, and a few bolts that 
are of steel, the different members being joined together by 
pin connexion throughout. 

The following are the principal dimensions : 





ft. in. 
Length of span, centre to centre of end 
pins eee one see ove o. 383 0 
Number of trusses in span ove 
RS main panels in each truss 6 
” sub ” ” 12 
Length of main pa os ae 30 4 
Distance centre to centre of trusses eee 19 0 
Height of truss, centre to centre of chord 
pins ove woe io oes oe 2210 
Height from top of masonry on bridge seat 
to base of rai woe ooo : 4i1 


The ultimate strain per square inch for tension is taken 
at 60,0001b., and for compression in the case of short 
prisms, at 36,000 lb., a factor of safety of 6 being adopted 
throughout the structure. The upper chord is formed of 
channel bars, connected together at the top by a rolled plate 
rivetted on; and the section of chord is increased towards 
the centre by thickening plates on the webs of the channels, 
and also by rolled plates on the top of chord, the whole 
being thoroughly rivetted together, forming a continuous 
piece the full length of the bridge. The main diagonals 
and lever chords are composed of links 9 in. deep, and of 
varying width, having upset heads at the ends drilled for 
connecting pins. The main diagonals in the panels next to 
centre of truss are braced by internal diagonal bracing, so 
as to resist compression under variable loads. 

The strut ties and stiffeners forming the secondary system, 
are made of channel bara, and rolled links; the latter being 
stiffened by ferrules, and rivets. The vertical posts are 
made of J beams, stiffened by plates, rivetted to the flanges, 
flat bars, ferrules and rivets. The first post forming the ends 
of the truss is trussed, as shown in the drawings. Upper 
lateral bracing is put in at every sub-panel, and Jower lateral 
bracing at every main panel ; the lower bracing being con- 
nected at one end with the upper chord connecting pins. 
Diagonal bracing is put in at every main post, and at the 
sub-posts of the two centre panels. All the parts of the trusses 
are held together at their intersections ia both upper and 
lower chords, and also at the centre of length of the main 
diagonals by rolled wrought-iron connecting pins, 5 in. in 
diameter. The floor beams are of wrought-iron channel 
bars connected by a top plate and trussed. The track 
stringers are of white oak. The bolster blocks and pier 
plates are the “ Wilson patent” wrought iron, having hinge 
connexions with the trusses. 





Brrymawn.—Notices have been | at Nantyglo and 
Blaina, that in four weeks from 4th April all —— in 





every department of the works will cease and deterw 
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ALLEY’S AUTOMATIC MULTIPLE LUBRICATOR. 
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ALLEY’S MULTIPLE LUBRICATOR. 

We annex illustrations of a very neat arrangement of au- 
tomatic multiple lubricator, which has been designed by Mr. 
Stephen Alley, of 28, Renfield-street, Glasgow, and which 
appears to us well worthy of the attention of marine engi- 
neers. The object of Mr. Alley’s arrangement is to 
with the application of wicks to the bearings, and to furnish 
the latter with a regular supply of lubricating material dis- 
tributed to them in small quantities at regular intervals. 

The constraction of the distributing apparatas will be 
readily understood on reference to Figs. 1, 2, and 3, which 
show one of these automatic lubricators adapted for sup- 
plying oil to twenty-four bearings. The oil is contained in 
an elevated reservoir, situated in any convenient position, 
and is conducted to the lubricating apparatus by the pipe 
M, this pipe delivering it into a chamber containing the 
discs D and C. Leading off from the chamber a 
mentioned are twenty-four radial holes G, each of these 
holes being in communication with a pipe leading to a 
bearing. The fittings at the lower end of each of these 
pipes, by which the rate of flow of the oil through them is 
regulated, we shall explain presently. 

As will be seen from the section Wig. 1, the holes G are 
closed at their inner ends by the flange of the disc C, there 
being, however, at one point in the circumference of this 
flange a hole F, through which, as the dise revolves, the oil 
is allowed to fow from the chamber into each of the pipes 
G successively. As will be seen from the same figure the 
dise C is cast on the spindle E, and this spindle carries a 
ratchet (not shown in the engraving), through which an in- 
termittent revolving motion is imparted to it from any con- 
venient moving part of the engine. An index finger H, 
secured to spindle E, indicates the position of the hole ¥F, 
and enables the engineer to so adjust the ratchet, that at 
each pause in the revolving motion, the hole F is situated 
opposite one of the blank spaces between the holes G, and 
not opposite a hole. The flow of the oil through F thus 
takes place only during the time that that hole is moving 
past a hole G. 

The oil flowing from the tank to the bearings through 
the apparatus above described is not exposed to the air, and 
there is therefore little risk of its hardening in the tubes or 
passages. As, however, there is a possibility of an ob. 
struction arising from the employment of bad oil, or from 
some accidental cause, provision has been made by Mr. 
Alley for blowing steam through the pipes when required. 
The arrangement for doing this is as follows: By means 
of a pipe N, Fig. 1, steam from the main steam pipe is con- 
ducted to the apparatus, and by turning the hand wheel A 
into a suitable position it is allowed to flow into the hollow 
plug of a kind of cock, placed as shown. This plug is en- 
circled by the boss of the blow-through disc D, while as 
will be seen from Fig. 1, this latter disc is capable of being 
turned by hand by means of the wheel B. When the parts 
occupy the relative positions shown in Fig. 1, it is evident 
that the steam entering by the pipe N will pass through the 
hollow body of the plug above mentioned, and will escape 
through the hole shown into the radial passage D D, 
formed in the disc D, and thence through the vertical 
passage J, into the pipe G on the left-hand side of the 
figure, thus blowing through that pipe. When this is 
being done, however, the disc C should occupy such a posi- 
tion that the hole F is not opposite the hole G. By turning 
the wheels A and B together, it is evident that in this way 
each of the branch pipes G may be blown through in suc- 
cession, while by turning A into another position with 
regard to B, steam can also be blown into the chamber 
containing D and C, and can thus also clear out the pipe M. 
The glands I and K are for holding the discs D and © ap 
against their respective faces, while O is a cast-iron frame 
for facilitating the fixing of the apparatus. 

The arrangement for distributing the cil to the crank- 
shaft bearings is shown by Figs. 4 and 5. In these figures 
A is a pipe leading from one of the branches of the lubri- 
eator already described, this pipe being led along the 
framing of the engine, and terminating at its lower endin @ 
joint bracket as shown. From this bracket a branch B 
extends to cap of the plummer block, where it joins # cross 
pipe carrying three distributing and regulating cocks Cc, 
these cocks delivering the oil in the desired quantities to 
the oil cups D, D, D. An adjusting screw at E enables the 
distributing branch to be raised or lowered as may be 
desirable. 

The apparatus we have been describing bas been fitted 
to the s.s. City of Carthage, a steamer of 350 horse power, 
with very satisfactory results, and is about to be applied to 
several other vessels. The arrangement is evidently one of 
which the details have been worked out with considerable 
care, and it is one which we anticipate will be very fa~ 
vourably regarded by marine engineers, as it is not only 
automatic, but affords every facility for giving an increased 
supply of oil to any particular bearing if the necessity 
should arise, while during its ordinary action it proportions 
the supply of oil to the speed of the engine—stopping it 
altogether when the latter stops—and thus saves much 
waste of lubricating material. 





Ratt-Roiuse ix Tus Usirep Stares—The Cumberland 
(Maryland) rolling mills of the Baltimore and Obio Railroad 
Company are now again in full operation and on ee 
about 1050 tons of manufactured iron weekly. The mils 
consume 225 tons of semi-bitaminous coal every 24 hours. 
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| while in the hollow of waves of equal size the greatest 

| sagging moment is 74,800 foot-tons, or about half as much 

as the ging strains. A merchant steamer of this length 

would have her weights arranged differently to those of the 

Minotaur. The fine ends would not be so we —~ oy * 

; ; “43, | there would be little room for cargo in them, whereas 
selene becouse T Know asa sddreedng oany who have | Minotaur is heavily armoured from the stem all round the 
gress i ruction fi its | stern. This and other considerations le con 

— A bn re hee ome! and study to tte Pn | that a merchant steamer of the dimensions of the Minotaur 

oa ak” would not be called upon to withstand such enormous 

a may perhaps be allowed to state, however, that I have | forces as the latter ship under similar conditions of wave 

i j i j motion. ; ‘ 

ae eae a: the. Sites a | It is also clear, as will be shown, that the hogené strains 

the strength of our ironclad ships, and at Lloyd’s Register in | ©" ogee | ro gedly | be —— — A a 

j mercantile marine. remarks | Tophon and Victoria an rt, are considerably grea 
— - ae - in ‘the above-named vessels. 


apply chiefly to the latter. 


ON THE STRENGTH OF [RON SHIPS.* 
By Mz. Wiit14m Jous, Assistant to Sided Careapes, Lloyd’s 
Register of British and Foreign Shipping, ber. 

Im venturing to express, before the members of this Insti- 








The prime difficulty which interposed, until recently, in | The heavy armoured battery amidships in the Bellerophon, 


any attempt to deal with the question of the strength of and the absence of cargo before and abaft the heavy engines 
ships, arose from the absence of data on the magnitude of | in the Victoria and Albert, tend to reduce the hogging 
the strains to which vessels are subjected when floating | moments. ‘ ’ : 

mae ae Most of the investigations hitherto made | Expressing the hogging moment in terms of the displace- 


have nm comparative only, and based upon the supposi- | ment, multiplied by a fraction of the length, we have : 

tion that the vessel was pivoted on a rock at the centre, or | Minotaur Maximum hogging moment=D x 1x J, 

supported on rocks at the bow and stern. These, however, Bellerophon * pm =Dxixa 

are extreme—almost impossible—conditions for testing the Victoria and Albert o Ba =Dxixy, 

strength of a ship as a floating structure, because if ever she | Ordinary merchant steamer =DxIx 
} 


had the misfortune to be pivoted — the rocks would Where D=displacement, t=length. 
inevitably be forced through the bottom by the intensity of I have taken the fraction J, of the length of the vessel to 
the local pressure, and destroy the lower flange of the girder. represent approximately the arm of the bending momemt in 
a Nes goa also exist to supposing her supported on | , porcantile steamer, after much consideration of the con- 
the ends. : : - - | ditions of loading, and the relation of waves. Owing to the 
The actual strains afloat remained almost eatnennates greater steepness of small waves, small vessels would pocbags 
until Mr. E. J. Reed read a series of papers on the subject | >. 1, a larger fraction than given, but there are other con- 
before the Royal Society and this Institution, and further | 4:+:..5 which tend to mitigate this. 
diseussed it in the pages of Naval Science. His investigations I regret I have not yet time to complete a series of 
have enabled us to compute the principal longitudinal forces | ..) ulations to determine the limits within which this fraction 
io - ae act upon a vessel afloat with @ fair) yo ting for different ships under different conditions. The 
. 2° " , . | amount of work involved in investigating the necessary 
They were confined to vessels of the Royal Navy, and in| cooditions of fluid pressures for a number of vessels placed 
the present paper I have endeavoured to apply similar results upon waves of different dimensions is enormous. 
to the mercantile marine, having due regard to the modifica- The following is an example of some interest, because it 
tions necessary under the altered circumstances. j I have been | represents a type of vessel which is very common in the mer- 
able to supply some original investigations tending in this | cantile navy. She approaches 340 ft. in length, and 2500 tons 
direction, not in such a complete form as I could wish, but | }.then, and she exceeds 12 depthsin length. Her displace- 
yet sufficiently so I hope to enable us to draw some important | | o+ is 4950 tons, and her list of weights is as follows : 





conclusions from them. | ae 

it is well known that as a vessel lies afloat in still water, | Hall 1596 
the principal strains which act on her structure are due to ae ee to nes rg 905 
inequalities between the weight and buoyancy on different | om neste end fitin . sail ge “30 
parts of her body. If we could remove these in still water, | Aadiets atl eshien 8 avs on 37 
they would continue to exist among waves. A glance at | Waeterin belles ~ = 40 
Figs. 1 and 2 will show this. ey re “A 

In the former figure there is a loss of buoyancy at the | sepie, cuate belie, and chafting § —«.. = 
bow and stern, and an increase of buoyancy amidships, the | Ballast. &c og x ap 227 
etfect being to produce a force tending to hog the vessel. In roe censengere ees tig eve a 
Fig. 2, on the other hand, the loss of buoyancy is amidships, Cosle p UBBSZS, ACs ove ™ 468 
the increase being at the bow and stern, and the result is to | Cosee = oe — 2240 
produce a sagging strain on the vessel. In estimating the | 8 a e. - os 
effect of the forces thus brought into play, we have first | Total 4950 


to consider their magnitude and suddenness, and next the 
strength of the vessels to withstand them. 
It was pointed out by Professor Rankine, and has been 


The weights of the vessel and cargo were estimated at 
varivus sections along her length, and these were set up from 
shown by Mr. Reed's investigations as well as by my own, that | the base line on Fig. 3, anda curve W W W drawn ugh 
the waves which cause the greatest longitudinal strains on a | the ends of the ordinates in order to represent the distribu- 
vessel are those of a length equal to her own. Of course the | tion of weight approximately. The area of the curve W W W 
higher and steeper the wave of this length, the greater will | is a measure of the total displacement. The vessel was next 
be the straining forces. Mr. has given quantitative | supposed to be on the crest of a wave 336 ft. long and 12 ft. 
results for the Minotaur, Bellerophon, and Victoria and | high, as shown in Fig. 1, in such a position as to displace a 

\ibert. The Minotaur is 400 ft. long and is completely pro- | volume of the wave equal to her own weight, and to be in 
teeted with armour from bow to stern. Her displacement is | instantaneous equilibriam, having no tendency to pitch or 
9800 tons, and when on the crest of a wave 400 ft. long and | ‘scend. The displacement per foot of length to wave 
SO ft. bigh, her greatest hogging moment is 140,300 foot-tons, | surface was then found at various sections from bow to stern, 


— —— . = ———-—- | and set up as ordinates of the curve B BB in Fig. 8 to re- 
* Paper read before the Lastitution of Naval Architects. ' prosent the distribution of buoyancy. The areas of the two 














curves W WW and BBB are necessarily equal, and their 
centres of gravity are at the same point of the length. 

From the qikeenene between the ordinates of these two 
curves we obtain the curve of loads LL L, Fig. 4, and from 
this we obtain the curve of shearing forces SSS; from 
which again by integration we obtain the curve of i 
moments MMM. Mr. Reed has discussed many of the 
properties of these curves. 

e ordinate of M M M at any point measures the hogging 
moment at that point; and the maximum hogging moment, 
which is amidships, is equal to 37,440 foot-tons. Or it may 
be expressed thus: 

Maximum hogging moment = Displacement x length 


44.5 





Supposing the vessel near the end of her voyage, and 300 


Fia. 5. 

















| tons of coals to be burnt out of her bunkers, the hogging 
moment is increased to 42,920 foot-tons, which is equivalent to 
Displacement x length 
38.8 
If we remember that in this case the height of the wave is 
taken as only 12 ft. on a length of 336 ft., and that the cargo 
lig stowed of uniform density, I think it will be admitted 
| that the limit of #:th of the length for the arm of the maxi- 
| mum bending moment is not an excessive amount for this 
| vessel. The maximum sagging moment will not probably 
| exeeed vsth of the product of the length and displacement. 
Proceeding next to apply the foregoing results to vessels of 
the mercantile marine, Ln a view to determining the degrees 
of etrength they possess to withstand the maximum strains to 
which they are liable, a os in explanation of the —_ 
| adopted are necessary. ig. 5 represents a section of @ 
ven similar to the one referred to in Figs. 3and4. The 
| line N A is drawn through the centre of gravity of the section 
| of the iron composing the longitudinal strength of the vessel, 
and corresponds to the neutral axis. The part of the struc- 
| ture above N A isin a state of tension under hogging strains, 
| and the part below it is ina state of compression. We have 
| eonsequently to make the n reductions in the upper 
| portion wherever the iron is weakened by rivet holes, whereas 
| below the line N A the whole section of the iron is available 
| against compression. We have next to find the moment of 
| inertia of the effective section of the iron by multiplying 
| the area of each portion in square inches by the square of its 
| distance from N A in feet, and obtaining the sum of these 
| products for the whole section. The process is not difficult, 
| and it has been fully described by the late Professor Rankine 
| and other eminent writers. : 

The moment of inertia, which we call I, is 93,900. The 
distance of the upper deck stringer is 17 ft. (from N A)=y- 
We have already shown that the maximum bending moment 
| on the crest of a wave is 37,440 foot-tons, which is termed M. 
| Then if p be the tension per square inch on the stringer 
| plate, when fully laden wehave. _ 

p= aot ead =6.8 tons. 

When 300 tons of coals are burnt out of the bunkers the 
tension rises to 7.8 tons; and taking the moment equal to vt 
of the product of the length and displacement the tension 
amounts to &.4 tons per square inch. 

The compression on the bottom plating, owing to the low- 
ness of the neutral axis, would not exceed 5 tons from this 
strain alone. And it is estimated that the greatest com- 
pression on the top of the vessel from sagging strains will 
not amount to more than from 5 to 6 tons per inch. If 
we suppose this vessel supported on a causeway amidships, 
and the water to have entirely left her, the greatest 
moment would amount to about 

EXP =168,350 foot-tons, 
which would require the top of the vessel to have a strength 
of 28.7 tons he to withstand it, and of course failing 
| that she would idshi 
| It may not astonish any one to hear that vessels over 300 ft. 
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ufacture, gives a factor of safety of not more than 2}, 
which would scarcely be considered satisfactory by engineers 
for a land structure. nk 

It is true that ships may seldom fall in with waves of their 
own length, but‘on the other hand it should be remembered 
that when they do meet with those waves, or waves approxi- 
mating to that size, the strains are not steady strains, but 
alternate from 8 tons per inch tension to about 5 tons per 
inch compression during every wave period, and may be re- 
peated many hundreds of times before a change takes place 
to relieve the vessel, y 

I by no means say that the vessel whose strains I have been 
discussing in detail is an unsafe or dangerously weak —- 
even that she is a weak ship as ships go. She has 
for years doing her work in the most unexceptionable manner, 
and there wo inndeoda afloat of her size not so strong as she 
is that have not shown ar tng gree to cause anxiety, and 
I fear it would be hope to attempt to persuade their 
owners to expend some th ds of p nen thon See 
their factors of safety up from between 2 and 2 to between 
and 5. 

Passing from the particular examples on which I have 
been dwelling, to @ more comprehensive view of the strength 
of iron ships, the chief difficulties arise from the infinite 
variety of size, type, and proportionate length which prevail, 
as well as from the numerous classes and of construc- 
tion adopted. To avoid becoming involved in this labyrinth, 
] have in the first place taken a series of vessels varying in 
size by regular steps from 100 tons up to 3000 tons burthen, 
their seantlings representing as fairly as possible those gene- 
rally adopted for first-class vessels, and their proportions 
being very nearly 8 breadths in length and 11 depths in 
length. 

It appeared to me to be of importance to ascertain how 
much ships vary in strength as they vary in size, before 
endeavouring to discuss the merits of lar modes of 
construction; and the results I have obtained show clearly 
that this course is essential to a complete investigation. 

If among vessels of a certain size, an abundance of longi- 
tudinal strength is found to prevail, it is obviously of little 
use discussing minute differences in their strength in this 
direction; and if symptons of weakness occur in them it is 
important to look for the causes in some other direction. 

On the other hand, if vessels are working at a high state of 
longitudinal tension it is of the first importance that indica- 
tions of straining should not be lightly attributed to local 
causes. 

The following results show that the strength of iron ships 
varies with their size to a very marked degree. They comprise 
calculations made on a series of ships representing large 
numbers of the mercantile marine. 
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As I have stated, the vessels herein estimated differ but 
sightly from eleven depths and eight breadths in length. 
It was found from other examples that vessels exceedin 
these proportions are somewhat weaker, while shorter vessels 
are stronger longitudinally than the above figures indicate. But 
the fact remains ¢ to this I wish particularly to 
draw your attention—that iron ships become weaker as they 
become larger, whether we look to a particular type, or to cer- 
tain fixed relations bet the principal dimensions. It is true, 
as 1 have seen, that the smaller vessels sometimes show indi- 
cations of straiming at the butts, while larger vessels of a 
similar type do not—a fact which makes it difficult to believe 
at first that the larger vessel is the weaker of the two. The 
nght conclusion to be drawn, however, is, I think, that such 
indications in smaller vessels are due to local weaknesses ; 
to the thin plating not being sufficiently stayed to give it 
—— righ ity, or to the want aa nym or — = 
tachments to bring the plating properly to its work. In the 
calculations which I have lad Sunes you, the tension per 
square inch on the wu works of a vessel of 3000 tons ap- 
pears to be one anda times as ‘as that on a 1500 ton 
ship, twice as great as on a 700-ton ship, and five times as 
great as ina little vessel of 100 tonsjof the same propor- 
tionate dimensions. } 

I may here state that these conclusions received unexpected 
entirmation some time after they were eompleted from an 


entirely ind source. I had the pleasure of meeting 
with an excellent , read as long ago as 1860, before the 
Scottish Shipbuilder’s Association, by Mr. Robert of 


\\asgow, in which a somewhat similar train of thought 
been followed. He dealt with the comparative strength of 
vessels aground, and showed that, by a method of building 
them in foree, a vessel of 100 tons was structurally three 
‘mes as strong as one of 3000 tons. 

I find the difference now still , and this is due 
doubtless in some measure to ¥ 


” Kae me hee of  anente above 
some 
5000 ‘tons, I pony Pe to Sieve that their maximum 


tension ranges in cases between eight and nine tons 
rm square inch. In a vessel over 400 ft. long, whose strength 

investigated quite recently, I found the maximum tension 
5.85 tons. These forces are not sufficient in themselves to 
cause rupture in a vessel well built of good materials, but 
they may be sufficient to cause very considerable straining, 


having become longer | g 


which if not attended to in time must weaken the vessel to 
the point of danger. 

It is a long time since we heard of any vessel breaking 
off amidships from strains afloat, but we do hear very fre- 
quently of large vessels being considerably strained, and of 
prod precautions being taken to strengthen them, even at 

cost. 


Among the deduetions to te Suse fem Die ses fae been 


lage inen ry me sepeine Se es careful 
most important is, I think, longitudinal strength of 
attention. We. are py on the ponain, of surplus 
strength to an extent w creates in my an uncom- 
fortable feeling, especially in view of the enormous strides 
which sty new Gna made from 400 ft. towards 500 ft. in 
en. 

hether we shall be eventually driven to adopt the 

of framing in its entirety in very large 

steamers, or whether with the help of iron beth t 
transverse will continue to held its own, I will not 
venture to predict. With the Great Eastern before our 


| eyes, however, we need have no fears that the | pov rapid 


growth of vessels will be checked by want of strength in 
their structure. The only element of danger lies in the 
absence of data as to the magnitude of the strains to be 
encountered. ese enormous ships are, it is true, not 
strained so severely as smaller vessels among short waves, 
because they overlap a couple of crests or more; but they 
must be prepared to encounter waves as long as themselves, 
for the waves in the Atlantic at times run to 1000 ft. length 
and upwards, and even to a height of from 30 ft. to 40 ft. 

I have shown that by increasing the length of a vessel in 
relation to her breadth and depth we increase her longitudinal 
strains ; it appears, therefore, that changes in thie Sirection 
d d more attention in large vessels than in small ones, 
because the margin of 8 is less. 

It also appears that in dium and ler type of 
iron vessels it is more important to seek to provi oped 
local weaknesses, and to insure the plating — well sup- 
ported and stiffened by frames than it is to seek to add to 
their longitudinal strength. 

Calculation shows that, if we consider the main structural 
forces alone, the upper part of merchant vessels are strained 
nearly twice as intensely as the bott It must not be in- 
ferred from this that it would be wise to transfer material 
from the bottoms to the stringers and sheerstrakes for the 
purpose of bringing about an equality. The bottom of a 











I have endeavoured to lay before you in as concise a manner 
as possible the results of much thought and laborious calcula- 
tion, and if I have been able to contribute some information 
on the important subject of the st of iron ships the 
object of my paper will have been fulfilled. 


——_———_—_————————————— 
NOTES FROM SOUTH YORKSHIRE. 


pan. 

free of tax on the 450,000. ordinary capital, after which is 
paid 4316/. 3s. Sd. remains to be carried forward to next 
year’s account. Although the rainfall of last year was very 
much below the average there was t ta large storage 
on hand, a fact which that with its present works and 
those in progress the company’s ability to supply the town 
even in sce Neth i and wih ar ly in- 
creased populat n is beyond question. ing the year 
pipes 6 Oke in oxen ineluding a main of lar mg od 
(24 in.) for the supply of a great of the town, have been 
laid. entire is now 179 miles, The engineers’ 
agp J. and C. Hawksley) report states that the Dale 

embankment is rapidly advancing towards completion, 
and will be ready by an bnthes Oupeber next. Dam Flask is 
being on with, and will be finished by the end of 1875. 
ame § now supplies with water 51,200 houses, an in~ 
crease of 1 i 


during the , besides works, shops, &c. 
The demand for manufact and other purposes is, much 
to the directors’ satisfaction, ly increasing. They would 


have gladly sold a part of company’s land t+ the town 
for = park had there not been certain evyineering 
difficulties in the way whieh led to the erssstion of the 
negotiations. Mr. W: the highly respec'«' ».anaging 





“~~ has to —— a in yay — which 
relate simply to hoggin sagging. It t 

of the cargo, &., inetdo, while outside it is cuppeiies by the 
upward fluid pressures. ualities between these tend to 
make the bottom bend inw or outwards, as the case may 
be, and these forces become rapidly varying strains of a 


serious nature as the vessel labours at sea, especially where, | . 


as in the engine and boiler rooms,.a comp system of 
beams and pillars cannot be adopted. 
It is not too much to say that serious reductions in the 
resent strength of the bottoms of merchant steamers would 
attended with grave results, not only in the event of their 
striking the ground, but also in impai the rigidity of the 
structure, and rendering the engines and boilers more liable 
to break down, and the connexion of the pipes to the ship’s 
side more likely to be damaged. 
Amidships, in the engine and boiler room of the vessel, 


skown in Fig. 1, the outside are greater than the 
weight. The tend is to pte the bottom upwards. The 
internal keelsons and the tops of the floors are therefore put in 
tension and the outside plating in a state of compression. This 
should be added to the compression on the bottom plating due 


to hogging strains, and may, if not properly | y 
Sf exceed th ating on he top tides Wher te 


provided exceed the strains on the si 

weight of cargo is in excess of the upward fluid pressure, the 

converse takes place, and the hogging strain on the bottom 
lating may be reduced in From this it will 

seen that in the case of a vessel supported on waves, 

as in Fig. 1 or 2, the’strains on the top are of a simple cha- 

racter, gradually diminishing ; the bow stern, 

while those on the bottom are plicated and vary-con- 

siderably from point to point according to the — ’ 

Before closing this paper I wish to guard myself against 
being supposed to condemn light top sides and upper works 
under alt circumstances. On the contrary, Iam most fully 
convinced that vessels with light — works are the only 
ones suitable to certain trades, and that under fair conditions 
of loading they may be perfectly safe and efficient. 

In the case of a steamer intended to carry cargo below the 
main deck only, and strong enough in every respect below 
that deck to carry the amount of cargo, it is obviously reason- 
able, where there is a passenger traffic, to put a light super- 
structure above the main deck for the passengers, always 
provided the superstructure is strong enough to withstand 
the blows of the sea and to bear that portion of the longi- 
tudinal strain which it removes from the main deck. In an 
awning-decked steamer, measuring 240 ft. long, I found the 
tension upon the upper works just 6 tons, which is consider- 
ably less than in many larger vessels intended to be filled with 
cargo to the upper deck. 

A tendency, which always appears to have prevailed more 
or less in shipbuilding, is to deepen the vessel by extendi 
up and thinning the top sides. It adds to the free 
without impairing the rigidity of the structure below water, 
and ean be adopted under certain conditions without injury to 
the stractural strength. : 

When, however, ip Aare of this to load the 
vessel deeper an evil is which should be earefally 

uarded 

Num i forces act on a floating structure 
besides those which I have discussed, such as strains in 
transverse direction, the ¢ and racking strains and 
others, but these are exceedingly complicated and require to 
be treated at great length. I must, therefore, pass them by 
for the present with the remark that they soon discover the 
weak points in a ship, but they are easily cured, and they do 
not possess that element of danger which accompanies a want 
of longitudinal strength. 




















— ctor, rors. recently died, it is not propose: to Sree 
office, but to appoint a goneral manager—whw will, how- 
ever, have no engineering control—under the directors’ super- 
vision. It is proposed to issue 1 worth of new shares, 
in order that the works in may be vigorously pro- 


Various i , Fe., Matters.— A reservoir seven acres 
meta go pee 
su taveley. supply,main is lai y to Barrow 
Hl” Gas are. The apply has been fixed by Hutchin- 
son Brothers, at the Collieries to the depth of 
450 yards. The Sheffield Gas pany’s re states the 

+ pede profit at 18,222/., with which the usual dividend 
of 1 cent. will be paid, 23461. being taken from the re- 
serve fund. welt gg to convert into stock the 9970 new 
101. shares cr: in 1870, which are now fully paid up. 
The price of gas has not been altered. 

Cardigan Iron, Steel, and Wire "Company, Limited —The 
report and accounts of this company to be ted at the 
general ing of the shareholders next week are of much in- 
terest as typifying the dull condition into which the iron trade 
of the country has relapsed. The directors state that the past 
ear has been one of unexampled adversity in the nn este, 
* solely caused the extraordinary prices of fuel an 
uheun end po finch Arvid almost continual 
i i i counterbalancing ad- 
Seen = the prices of manufactured articles.” These 

ties have cenit dh | loss of 11,9812. mae to the 
company for the b directors were to meet 
‘A ot amount, got there- 
ubstantiate the accuracy of 
draft balance sheet, which was in all respects as stated ; 
there was, in justice to the share- 
one course open, i.¢., to give the shareholders an 
ity of deciding whether they would prefer to liqui- 
undertaking voluntarily, or would carry on business 
in the hope that the t in the cost of fuel and 
ead to more satisfactory results. The 

vendors are liable fora minimum dividend of 124 per cent. 
annum for four years from the company’s incorporation. 

e capital of the concern is 60,0001. in 6000 shares of 101. 
each, 1000 of which are vendors’ shares fully paid up. The 
resolutions to be submitted to the shareholders are two—one, 
“ that it being proved that the company cannot by reason of 
its liabilities continue its business, it is advieable to wind it 
up ;"" and the other, ‘that the shareholders require the com- 
pany to be wound up voluntarily, and that a liquidator or 
liquidators be appointed.” Some uneasiness is, in conse- 
quence of this, felt as to other concerns. 


i 


ORLEANS Rarnwar.—The ratio last year of the working ex- 
penses to the traffic receipts on the old network of this undee- 
taking was 41.61 per cent. 





Geyoa axp THR St. Goruann.—The question is bein 
seriously entertained of uniting Genoa and the St. Gotha 
Tunnel by a direct line of railway. The ject is favoured 
by Signor Maraini, who ts the Italian Government 
in the St. Gothard Company. It is that the line, 
after leaving Genoa, shall cross the valley of Bisagno and 
the Apennines in the direction of Tortona. It will after- 
wards pass the Po between Pieve di Cairo and Sannazaro; 
thence at Vigerano it will cross the Tessin and terminate at 
Bellinzona, passing by Abbiategrasse, Giallarate, Luino, Pino, 
and Magadino. heaviest gradient upon the Apennines 
will be 1 in 40, and a tunnel of about 3300 yards in length 
will also be required. The distance from Gonos to Pino og 
the Swiss frontier is 183 miles. 
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the adjourned discussion will be taken at 8 P.M. on Mr. W. Lang- 
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On the Change of Resistance of High Tension Fazes at 
the Moment of Firing,” by Major Malcolm, R,E. ; “ Notes on Electric 
Fazes,” by } . Ss. 
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THE WESTINGHOUSE BRAKE. 

We have, from time to time, placed on record ex- 
permental trials that have been made with the 
Westinghouse air brake, which, almost universally 
employed in the United States, has during the last 
“ghteen months been introduced into this country, 

















where its merits are now so well recognised, that its 
very general adoption a to be almost certain. 
The trials which took place upon the Midland Rail- 
way on Friday last, pe which will be found recorded 
on another page, differ from those which have pre- 
ceded it, in being more extensive, and in having 
been organised, not by those interested directly in 
the brake itself, but by the Directors of the Midland 
Railway Company, who issued invitations to the 
representatives of the leading railways of this 
country, as well as to the Board of Trade, the object 
being to arrive at some definite conclusions, inde- 
pendent of the inventors’, as to the actual practical 
efficiency of the brake under ordinary and extra- 
ordinary circumstances. The general arrangement 
of the apparatus is now so well known that we 
need not describe it, though we may refer our 
readers to the detailed description of the system, 
and the signalling apparatus which forms an essential 
part of it, that we published in the thirteenth 
volume of ENGINEERING, page 344. The means 
afforded of communication between the passengers 
and guards, is a very important feature in the ar- 
rangement, and of no other brake system does this 
form apart. It may be mentioned here that this 
portion of the ———- which was thoroughly 
tested on Friday last, worked with the utmost cer- 
tainty, and afforded every satisfaction. Indeed, 
the trials thoroughout were in all respects satis- 
factory, so far as giving proof of perfect efficiency 
is concerned, But itis to be regretted that they 
fell so far short of accuracy, that they failed to give 
data for exact deductions, and though this does not 
affect the matter so far as traffic managers and 
the general public are concerned, it is time, con- 
sidering that the Westinghouse brake promises to 
become broadly established in this country, to carry 
out such a series of trials, as shall satisfy the pro- 
fession, and be of real scientific interest. 

During the late trials neither speed, time, nor 
distance were recorded with the accuracy required 
for scientific deduction, while the absence of ex- 
planatory notes to some of the experiments, lead 
not only to confusion, but render the results obtained 
apparently contradictory. Thus it would appear, 
from one experiment, that more time was required 
to make a stop with the brakes, when the engine 
was reversed, than when it was working with 
full steam against the brakes. But the explana- 
tion of this is found in the fact that the engine was 
not fully reversed at all in the experiment re- 
ferred to, the fact being that the screw reversing 
gear in the engine wasso slow in its action, that the 
brakes had quite done their work in bringing up 
the train before the motion of the engine was 
changed. 

If speeds, times, and spaces had been registered 
with the mathematical accuracy attainable by 
suitable mechanical contrivances, it would have 
been possible to have determined not the result 
simply, but also how that result has been obtained. 
The Westinghouse brake, admirable though its 
verformance was on Friday last, is, we have no 
Pesitation in asserting, capable of far better things 
as regards promptness in stopping the train. 

The true measure of the efficiency of a brake, gua 
brake, is the mean retarding force exerted durin 
the period of its application. With the rails in g 
order this force may amount to one-fifth or one- 
sixth of the insistent weight, or, say, 400 lb. per ton. 
It will be desirable to ascertain, if possible, how 
nearly this limit was approached in the recent trials, 
when the rails were in good order, as we shall thus 
get the percentage of efficiency attained by the 
brakes, ‘To reduce the times and spaces recorded 
in the report to mean retarding force in pounds per 
ton, we require a couple of formule, similar to those 
advanced in our current series of articles on “ Urban 
Railways,” but slightly modified for the following 
reasons: In the formule referred to, we have 
assumed advisedly that in a railway train travelling 
at the rate, say, of 50 miles per hour, every particle of 
matter in the mass of that train is travelling uni- 
formly at the said rate of 50 miles. This obviously 
is only broadly true: the top of the tyre is going 
through the air momentarily at the speed of 100 miles 
per hour, whilst the bottom of the tyre, in contact 
with the rail, is at rest. When dealing with “ Urban 
Railways” we set off this disturbing element against 
others pulling in an opposite direction. In the 
present instance its effect will be appreciable in the 
result, so a modification of the formule is necessary. 
Effecting the required modification we obtain the 
following expressions for the mean retarding force 
in pounds per ton (r) exerted by the brakes, fric- 





tional resistances, gradients, and otherwise, in 
pulling up a train going at the velocity » in miles 
per hour, in the time / in seconds, or the space s in 
yards : 
rte and +, 6 o 
x t 


Applying these formule to the case we have under 
consideration, and correcting for the effect of the 
gradients recorded in the Times report, we obtain the 
results tabulated below : 


Mean Retarding Force of Brakes and Frictional Resistances. 








Number of | Deduced fro Dedueed from 
Experiments. Space. Time. 
| pounds per ton. unds pe. ton. 
1 176 - rs 
2 | 128 236 
3 | 173 258 
4 168—? 236—P 
5 52 67 
6 70 91 
7 73—? 84—? 
x 203 286 
9 160 239 
10 not taken 246 
ll 174+? 241+? 
13 203 265 
14 not taken 198 
21 164 188 





In experiments No. 5, 6 and 7, hand brakes alone were 
used, taking effect upon from 20 to 25 per eent, of the entire 
weight of the train ; in No. 10 the engine was detached, and all 
wheels braked; in all other ey about 80 cent. 
of the entire weight was controlled by the brakes. In No. 4 
-< 7 the engine was reversed ; in No. 11 the steam was kept 

ull On. 

‘Though the above deduced results are inconsistent 
throughout, and in many respects, grossly contradic- 
tory, there is a singular accumulation of evidence on 
one point: In every instance the mean retarding 
force per unit of space, is smaller than it is when re- 
ferred to units of time. What does this indicate ? 
We are so accustomed, when dealing with dynamical 
problems to deduce the same value for a given force, 
whether time or space be the element given, that our 
first impulse is to reply that this apparent departure 
from the ordinary law is due to errors of observation. 
No doubt a certain proportion of the difference arises 
in that way—how much—none but a scientific ex- 
perimentalist can decide—but after allowing for all 
probable blundering in the conduct of the experi- 
ments, we shall still find it impossible to balance 
our two columns of figures, and we must consider 
how the difference is to be explained away, 

A little reflection will satisfy us that the identity 
in the results ordinarily deduced, whether time or 
space be the element given, arises simply from the 
fact that we are usually dealing with some force of 
uniform —— such as the force of gravity. 
Having advanced so far, we see at once that the 
difference in our results, after discounting errors of 
observation, indicates a lack of uniformity in the 
retarding force, and from the direction of the dif- 
ference, we see that the latter must be compara- 
tively small for some time after the application of the 
brakes, and increase in intensity as the velocity of 
the train diminishes. Referring to the first experi- 
ment, where the mean retarding force per unit of 
distance is 176 lb. per ton, it will be obvious that 
this condition would be satisfied if the retarding force 
increased uniformly yard by yard from the mere 
frictional resistances, or, say, 35 lb. per ton, at the 
moment of the application of the brakes until at the 
end of the space traversed it touched 317 lb, per ton. 
But though the space traversed is thus unaffected 
by the distribution of the retarding force, provided 
the mean value be unaltered, it is otherwise with 
the time. If the 176 Ib. per ton had been uniform 
in intensity yard by yard, we should have deduced 
176 Ib. also, in lieu of 252 Ib., as the mean retarding 
force per second, The effect of the retarding 
force varying from 35 Ib. to 317 lb. may be shown 
to be such that the mean retarding force per 
second will be about one-third greater than the 
mean retarding force per yard, hence upon the 
above hypothesis it would follow that in our first 
experiment the former would be about 235 Ib., the 
latter being 1761b. There can be no doubt, there- 
fore, that this increased valpe of the retarding 
force per second, as compared with the resistance per 
yard, indicates a want of ptness cither in the 

ling or in the action of the brakes. 

The mean ing force per yard in the instance 
of the nine air brake experiments given in our Table 


of this is due to how much 





will be found to average 172 Ib. per ton. How much 
frictional resistances, and 
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to the brake, it is impossible to say, for it did not 
occur to any of the experimentalists to ascertain the 
proper time and distance of the train itself, when 
neither air brakes nor hand brakes were applied. 
Some years ago Mr. Bramwell found that the dis- | 
tance of 1800 yards was traversed by a train, almost 
identical in composition and we ight with the Midland 
train, in running freely from a speed of 40 miles an 
hour until it came to rest. By our first equation 
the corresponding mean retarding force will be found 
to be 25 Ib. per ton. If we adopt this value for the 
frictional resistances of the Midland train, and deduct 
it from the gross retarding force of 172 Ib., we 
obtain 147 lb, per ton as the average retarding force | 
exerted by the brakes per ton of train. Since the 
brakes acted upon 80 per cent, of the entire weight | 
of train, this will be equivalent to 184 lb. per ton of | 
the load on the braked wheels, and since, in order 
to reconcile the observed times and spaces, we must 
assume that the retarding force of the brakes in- 
creased gradually from »i/ up to double its average | 
intensity, we are led to the conclusion that it must | 
have been equal to about 370 lb. per ton towards the 
end of the run. Now, with the rails in good condition, 
as they were in on Friday last, 370 lb. per ton| 
is just the pressure that would make it im- 
possible for any one to predict whether the braked 
wheels would revolve or skid. It is no matter for 
surprise therefore that the wheels themselves exhi- 
bited equal indecision —some revolved and some 
skidded. 

The preceding brief analysis conclusively shows 
that the distance reported to be traversed by the 
Midland train before it was brought to a dead stop 
was about double what it need have been. The fime 
in stopping could not have been reduced in the same 
ap spe ne but in the avoidance of collisions, distance 
is the element of importance. It may be urged by 
some that the stops made on Friday were already 
sufficiently sudden to inconvenience the passengers. 
There are no grounds for any such assumption: 
brake makers may do their worst, provided they 
seize hold of the periphery of the wheel only and 
not the rail, The effect of pulling up suddenly is 
commonly much exaggerated, and yet unfortunately 
we have too frequent experience in this matter in 
the instance of collisions. If we place our feet 
against the opposite partition, face towards the 
engine, the train going at the rate of 30 miles an 
hour may be pulled up in 10 yards without throw- 
ing a greater pressure against our feet than they 
sustain in walking. As our knees and boots are 
usually built sufficiently strong to bear an addi- 
tional load of double the weight of the body, it 
follows that if we throw ourselves into the above 
position, as guards commonly do when they expect 
a * pitch in,” we may contemplate the possibility of 
being pulled up from a speed of 30 miles per hour 
in 3 or 4 yards with perfect equanimity, provided 
we have confidence in the integrity of the rolling 
stock under such a test. 

Whatever may be the difference of opinion as to 
the limits of the maximum retarding force which 
should be applied to a train, it will be conceded 
by all that the question whether such force be ap- 
plied for 10 or for 20 seconds will be perfectly im- 
material so far as the comfort of the passengers is 
concerned, whilst it might be of vital importance 
as regards their safety. It is a theoretical possibility 
to pull up atrain in half the distance averaged 
in the Midland trials, and we have no hesitation in 
asserting that the Westinghouse brake is capable 
of doing anything that is theoretically attainable. 

RECENT SEWAGE NEWS. 

In our issue of March 20 (see page 210) we gave 
a summary of, and a few remarks on, a trial held 
at Chelmsford, in which the Romford Local 
Board sued Mr. Hope for rent, &c., in respect to 
the celebrated sewage farm on which the Romford 
sewage was delivered. It appeared to us that de- 
spite the glowing accounts which have been pub- 
lished in regard to that farm, the facts that cropped 
up at the trial did not apparently countenance the 
idea that its working had been temptingly profitable. 
The question in dispute was of the narrowest 
possible margin, as the only defence that was offered 
on the part of Mr. Hope was based on the supposed 
fact that he had not received the whole sewage of 
6000 inhabitants ; the difference of his actual and, 
as he considered, probable receipt was very small, 
and could in no possible way affect his farming 
operations. 

The Enfield Local Board have taken similar 





| 
| 
| 
| 














action against Mr, Harrison, who had contracted to 


take the whole of their sewage. In this, as in the 
Romford case, there were cross actions. On the 
26th of March last the Local Board appealed to the 
Master of the Rolls in reference to the disposal 
of their sewage. It appears that Mr. Harrison had 


}a farm of some 160 acres near Edmonton on which 


he decided to spread sewage. In August, 1868, he 
contracted with the Enfield Local Board to take all 
their sewage, erect necessary works, and in fact so 
to dispose of the sewage, that the Board should be 
entirely freed from all danger of actions for nuisance, 
&e., by any conceivable authority, for a term of 25 
years, from January lst, 1871. ‘The Board included 
in their agreement that Mr. Harrison should receive 
the sewage at all times and in all weathers, as sent 
from Enfield to his farm. Eventually, however, 
Mr. Harrison seems to have got sick of his bargain, 
both in regard to the quantity and quality of the 
sewage, which he complained was a worthless mix- 
ture of sewage and water, and consequently his land 
was literally drenched and rendered useless, He 
laid the blame on the Local Board, assigning that 
through the defective nature of their sewerage 
works, the actual sewage he contracted to receive 
was greatly diluted by the percolation into the drains 
of sub-soil water. It thus appears that while Mr. 
Hope at Romford complained of a deficiency, Mr. 
Harrison at Enfield was in the opposite predica- 
ment of a redundancy of sewage liquid. The Master 
of the Rolls considered the matter as far too difficult 
for the Court of Chancery to deal with, practically 
pursuing precisely the same course as was fol- 
lowed in Mr. Hope's case at Chelmsford. Con- 
sequently the litigants have been left to fight out 
their own battles, without being able to get a decision 
either in law or equity for their guidance or settle- 
ment, 

These cases present several points of interest for 
consideration. In the scientific aspect they are 
remarkable as telling much against successful irri- 
gation. Romford and Barking, and Enfield and 
Edmonton may, for all practical purposes, be con- 
sidered as placed on identical soil. They are, in 
fact, mostly on the banks of the river Lea, as it now 
exists, or they are really placed on the old bed of a 
river of which the Lea is an impoverished repre- 
sentative. They may indeed be considered as two 
of the most favourable positions for irrigation so 
far as such can be carried on near existing streams. 
In both cases, however, there is an absence of 
elevation and depression which mechanically favour 
that method, as their position is on flat ground in- 
stead of undulating. ‘Taking, however, all circum- 
stances into consideration, there are scarcely two 
other places to be found in the kingdom in which 
their general advantages can be equalled. We 
can therefore only add that in the scientific aspect 
of the case the results are very discouraging to all 
authorities who have decided to adopt irrigation 
for the disposal of the sewage. The chemical 
methods, with the exception of the lime process, 
to which we shall presently more especially refer, 
have been generally condemned by all interested in 
the sewage question. But now, unfortunately, irri- 
gation is in more than one instance its own con- 
demnation, and that in the hands of those whose 
capabilities of management are of the highest 
order, 

But bad as is the seientific aspect, the legal is 
still worse. When a judge at assizes, and a vice- 
chancellor absolutely declare their inability to decide 
on a question between litigants, it is impossible to 
suggest a tribunal before which any hope of satis- 
factory settlement can be expected. We have had quite 
sufficient experience of Committees of Parliament 
and Royal Commissions, in respect to gas, water, 
sewage, and sanitary matters generally. Their de- 
cisions, in fact, have been valueless, because the 
evidence on which they have judged has been almost 
invariably defective, partial, and crude. A serious 
responsibility is thus afresh devolved on all who 
have to carry out the sanitary provisions to be en- 
forced under the Local Government Board, ‘and 
many general and special sanitary Acts of Parlia- 
ment. That these difficulties are not imaginary is 
too well known. The Public Health Act of 1872 
presents some which are insuperable. We know 
of several places which, by the system of local go- 
vernment it imposes, are absolutely hemmed in. 
They cannot get their sewage through the drains 
or on to the land of adjacent districts, because the 
latter can at once stop them by injunction, and 
they ss no land of their own. Richmond, 
Balsall Heath, Birmingham, &c., are instances of 
this kind. 


Margate has revently presented another class of 
difficulties. The authorities of that favourite 
watering place advertised some time ago for tenders 
to construct new sewers, and to dispose of the 
sewage. Mr. Coghlan has recently favoured us 
with his report on the several tenders sent in, |; 
would be naturally supposed that Margate, from 
its porous chalk and marly soil, and its position on 
the sea coast, would present little or no difficulty 
in regard to the sewage question. But the reverse 
is the case. One person proposes to send the whole 
of the sewage into the sea by new sewers, &c., the 
total estimated cost being 20,000/.; while another, 
for the same purpose, requires 34,000/., attended 
with an annual expense for pumping, of 600/. A 
third tender, adopting intermittent downward fil- 
tration, suggests a first cost of 39,345/., and an 
annual one of 620/. <A tender for an irrigation farm 
ranges at from 45,000/. to 50,000/., without purchase 
of land, with an annual expense of 1526/. for pump- 
ing. Another scheme estimates the cost at 26,000/. 
without land, which would cost about 20,000/, 
more, with an annual expense of 450/. The two 
remaining schemes for irrigation estimate the first 
cost at 22,420/. and 16,300/., at a respective annual 
cost of 1110/. and 5077. Last of all is a tender, in- 
volving the A B C process, and the production of 
native guano, which is stated would give great 
profit instead of annual loss. 

A careful examination into these various schemes 
discloses some curious facts. First the cost varies 
from 20,000/. to 80,000/. One person considers 
that from 300 to 500 acres of ground would be re- 
quired for irrigation ; another 200, one wants 145, 
and another only 45 acres! It is to be hoped that 
the bracing sea air of Margate may strengthen the 
minds and bodies of the corporate authorities to 
arrive at a prudent decision, with such an aggre. 
gate of opposing elements which these tenders 
present. 

In respect to Leicester, an interesting paper has 
recently been read by Mr. Stephens, the borough 
engineer, before the Association of Municipal and 
Sanitary Surveyors and Engineers. Mr. Stephens 
has had the entire sewage and sewerage management 
of that town for many years. The population of 
Leicester is about 105,000, and it covers an area of 
about 1000 acres. ‘There are 450 streets, having a 
length of about 45 miles, and generally each street 
is double sewered. The old sewers are now 
chiefly employed for carrying off rain and surface 
water, while the new are devoted to the reception of 
house refuse, &c. The entire sewage is conveyed 
to the sewage works, which are situated at a short 
distance from the town, The sewers are ventilated 
by being connected with the numerous boiler 
chimneys, by pipes carried up the sides of public 
buildings, open street ventilators, &c. Flushing 
the sewers is effected by means of a wagon made of 
boiler plate, and containing about 1000 gallons. 
This, when filled with water, is drawn over the flush 
hole of the sewer, and is discharged in about two 
and a half minutes. At the works, which cover an 
area of about 4 acres, the sewage is treated with 
lime, the daily quantity being about 5,000,000 
gallons. About one ton of lime is used to each 
1,000,000 gallons of sewage. It is mixed with 
water in pits, in which agitators prevent any solid 
deposit, and the liquid is pumped into the sewage 
with which it mixes as the two pass on to the 
settling tanks. In a first set of these the heavy de- 
osit falls down; the sewage and lime are passed 
into other tanks, the liquid being kept in constant 
agitation. It subsequently arrives at another set of 
tanks. ‘These tanks are divided into four compart- 
ments, the two first of which receive the mixed 
sewage on passing chequered walls, and are 60ft. long 
by 45 ft. wide; they are formed with sloping sides 
to prevent, as far as possible, the deposit settling 
on them. At the bottom of these slopes, at 12 ft. 
below the water line, inverts are formed of 3 ft. in 
diameter, in which Archimedian screws are fixed, 
which are driven by the engine. The action of 
these screws is to draw back the solid matter, 
as it is precipitated into wells, whence it is lifted 
by a set of buckets attached to endless chains 
to troughs on the upper portion of the buildings. 
Thence it is delivered by gravitation into large 
tanks in the yard, where it lies until the supernatant 
water is drained off by means of openwork shafts 
into the engine well, and by this, and also the evap- 
ration by the atmosphere, the matters beecme 
solidified. They amount to about 4000 tons pet 
annum. It takes a year to fill a tank, and two 





years to dry the contents. The further compart 
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ments of the settling tanks are each 140 ft. long by 
45 ft. wide, ‘They are in three divisions, the central 
portions being level, and the sides made sloping 
towards the centre to facilitate the removal of the 
deposit. ‘These cy ager are arched over, and 
thus form a drying floor of 140 ft. by 90 ft. The 
outlet of the effluent is by weirs extending over the 
whole width of the north end of the settling tanks. 
The water falls into a stream of pebbles and gravel 
resting on gratings, and thence over a series of 
weirs, by which means the liquid is further purified 
by aeration before it arrives at the river. In the 
case of heavy rain-storms the storm-waters are 
carried a quarter of a mile further down, and then 
discharged into the river. The steam power consists 
of two single-acting Cornish pumping engines, each 
of 20 horse power, and one rotary engine of 10 horse 
power, used todrive the machinery. It is proposed 
add a filtering bed for the effluent of about 
ne acre in area, so as still further to purify it 
efore it enters the river. The expense of the 
works ranges from 1800/. to 2000/. per annum, 
exclusive of interest on plant, &c. The yearly loss 
to the Corporation is from 1400/. to 1500/. 

While thus at Leicester the lime process seems in 
high favour, the local authorities at Tottenham have 
been served with a notice from the Lea Conservancy 
board, to the effect that their present mode of treat- 
ing the sewage with lime can no longer be permitted. 
fottenham and Leicester have been for about 20 
years the localities in which nearly all the precipita- 
tion schemes have been tried. But all these have 
been rejected with the exception of the lime process, 
The A BC process had its first trials at those places, 
The Brentford authorities being, we suppose, utterly 
puzzled, have applied to the Local Government 
Board for advice, and got a recommendation, by 
way of reply, to consult a competent engineer for 
preparing a system of drainage, &c. A meeting of 
the rural sanitary authorities was held on April Ist, 
at which a letter was read from the Thames Con- 
servancy Board, asking whether any steps had been 
taken to comply with the notice served on them in 
November last to discontinue the flow of sewage 
into the river, and, if the authorities had taken such 
steps, the Thames Board desired to be at once in- 
formed of their nature, After some discussion it 
was resolyed that the clerk should formally acknow- 
ledge the receipt of the letter from the conservators, 
stating that the Brentford Board could not see how 
they could act until the formation of a local board 
for the district, which is at the present time under 
the consideration of the head Local Government 
Koard. In a previous issue we gave some parti- 
culars of the sewage complications incident to 
rentford and Isleworth, which have yet remained 
usolved. It appears that the difficulty of a choice 
of suitable land for the purposes of irrigation still 
attends the local authorities of Richmond and 
Twickenham. In the latter case Major Tulloch, in 
his report to the Local Government Board, objects 
to the proposed site on account of its proximity to 
the town, and prefers land situated near the 
Hounslow Powder Mills. 

Higher up the Thames, near Kingston, fresh 
sewage difficulties have arisen. A company formed 
for the erection of villa residences, on its own land, 
has been in trouble with the local sanitary authori- 
ues as to the disposal of the sewage. Its future 
exit from the property will be stopped, and the only 
resources apparently left to the company, as it came 
out in a recent trial, is to adopt cesspools, which 
will make bad worse, or to pull down their houses 
and abandon the land. Some hope, however, has 
“nce arisen that irrigation may in part solve this 
awkward dilemma. 

From a report furnished us by Dr, May, the 
medical officer of Aston Manor, near Birmingham, 
the condition of the middens and the water supply 
tave had the usual effect on the health of the dis- 
‘net daring the last year. He remarks that scarlet 
fever had been severely fatal, the high zymotic 
death-rate during 1873 having been chiefly due to 
the prevalenee of that di The epidemic was 
at its height at the beginning of the year, abated 
‘oward the middle, but returned with great severity 
‘toward the close, 21 deaths occurring during the 
last two months of the year. The total of deaths 
out of 729 for the year were 157 due to the zymotic 
class. From typhoid fever 13 deaths were registered, 
‘nd, as Dr. May justly remarks, these and many 
long lingering me hye | cases are the penalties paid 
for foul open middens, polluted wells, and analogous 
Suances, Diarrhoea caused 52 deaths, some 
yhich were directly traced as caused by wells pol- 
uted with sewage, 


was started called the Hastings Sewage Manure 
Company, Limited, which in all respects but 
the name was a branch of the Native Guano Com- 
pany, who really constructed and carried on the 
works, The matter is now before the Rolls Court, 
and we may possibly draw further attention to it 
hereafter. 








8.8. PROPONTIS. 

Tue trials of the s.s. Propontis, which took place 
last week, possess some features of more than or- 
dinary interest. She is an old vessel, fitted many 
years ago with geared screw engines made by the 
then firm of Messrs. Smith and Rodgers, and corre- 
spondingly old-fashioned boilers, Her old machinery 
has now been taken out, she has been supplied with 
entirely new engines and boilers’ by Messrs, John 
Elder and Co., of Glasgow, and it is with the view 
of testing these, especially the boilers, that the 
above-mentioned trials, some of which we had the 
pleasure of witnessing, have taken place. 

The boilers are constructed upon Rowan and 
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Hastings sewage arrangements seem to be coming | side by side, and overhead as usual, and respectively 
to grief. This was the chief place at which the | 23in., 4lin., and 62in. diameter, all having a stroke 
A B C process was really set to work. A company | of 3 ft. 6in. The cranks are placed at equal — 


apart, the high-pressure crank leading. Piston valv 
are used, placed on the starboard side of the cy- 
linders, and the capacity of the valve chests, con- 
necting pipes, &c., is sufficient to make a receiver 
of moderate capacity between each pair of cylinders. 
The cylinders are all steam-jacketted (both sides 


| and ends), the high-pressure and middle cylinder with 
, steam direct from the main boilers, the low-pressure 


cylinder with steam from a distilling boiler in the 


forward stokehole. ‘The steam from the boilers 


goes to the t cylinder first, it then does work 
in the middle, and lastly in the low-pressure cy- 


_linder, and is expanded in each cylinder from 2} to 


3 times in ordinary working. ‘The total expansion, 
when the engines are in full gear, the high-pressure 
cylinder then cutting off about half-stroke, is (allow- 
ing for the clearance, which is unusually large), 
11.7 times. 

We give fac-similes of indicator diagrams taken 
from the engines upon ashort run on the 4th instant ; 


| the cards taken subsequently were very similar, 
| although the power shown by those we print is con- 























Horton's pent. and are intended to work at a 
pressure of 150 1b. per squareinch. They are in four 
separate sections, two stoked from the after end, 
and two from forward, each pair being enclosed in 
an iron casing lined with firebrick, Each section or 
boiler consists of seven cylindrical vessels lying 
fore and aft at three different levels, connected by 
a very large number of bent vertical — Large 
vertical pipes at the ends are also provided, and the 
whole is arranged with a view to allowing free cir- 
culation and ready means of escape for the steam, 
and also to preventing priming. Each boiler has two 
nee arranged in the spaces between the three 
lowermost water cylinders. Baffle plates are ar- 
ranged so as to compel the furnace to pass first 
and then upwards again to the funnel. The boilers 
contain altogether 8700 square feet of heating sur- 
face, and have 121.6 feet of grate. Wehope shortly to 
be able to publish illustrations of these boilers, so for 





go by that name, There are three cylinders, 
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upwards to the top of the boiler, then downwards, | 


the present we need say nothing further about them. | 
e engines, for want of a more suitable word, | j d 

of | may be said to be compound; but they differ in | 

ape pepeteds Ae ee ee ied |r ae Bae a The boilers seemed quite to 








siderably in excess of the average exerted through- 
out the trial. The above diagrams were taken at 
70 revolutions, with steam at 110 lb. in the boilers 
and a vacuum of 25in. Gauges were fixed upon the 
middle standard of the engine, facing the starting 
platform, to show the pressure in the receivers, and 
the distilling boiler as well as in the condenser, 
The pointer of the gauge for the first receiver oseil- 
lated continually between 13 1b. and 20 1b. above the 
atmosphere, the gauge for the second receiver 
showed a pressure varying from 14 lb, to 2 lb, 
below the atmosphere. 

The engines are surface condensing, the con- 
denser being horizontally on the starboard 
side of ibe coe an ne - screw 
gland packed with hemp. and circulating 
pumps, placed beyond condenser, are worked by 

vers in the usual way, the former is single and the 


through bone before being returned to the 
boilers, and the condensed water from the steam 
jackets is treated in the same way. 
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Mesars. Murray, Parker, Carlyle, and Ramsay were In the construction 
present. 
per square inch during the run, the average power | gines, &c., by which they are driven) two main 
developed being about 750. The fuel used was/ principles seem to have been kept in view. In the 
Scotch coal of low quality, and during twelve con- first case, a mechanical action is applied to actnate a 
secutive hours the amount consumed was found to} vibrating shaft or helve carrying on its outer end a 
be 7 tons 4ewt. The fuel measurements were not head or pick, and swinging it in much the same way 
made with avy attempt at special accuracy, but if | as a coal hewer now uses his pickaxe. In the second 
correct would show the consumption to have been! this vibratory movement is changed into a con- 
1.Sib, coal per indicated horse power per hour. | tinuous forward movement of a number of short 
Ihe average speed at the beginning of the run was | picks following one after another, their action upon 
a little over 04 knots, and towards its close 10 knots. | the coal being similar to that of the cutters in a 
After preliminary runs on the 4th and 6th inst. the | * boring-head” used by engineers in boring out 
ship left Roseneath Point early on ‘Tuesday morn- | steam engine cylinders. ‘The former of these is not 
ing (the 7th inst.) and cruised about between | shown in this collection, and of the latter there lacks 
Ireland, the Isle of Man, Holyhead, and the Mersey | an exhibition of Mr. Baird's Gartsherrie coal-cutter, 
for 48 hours (the time required for trial as a pas-| with its arrangement of cutters fixed upon an end- 
senger steamer by Board of Trade regulation), arriv-| less chain, It would seem, therefore, that so strong 
ing in Liverpool on Thursday morning. ‘There was|a muster as five machines with circular revolving 
no difficulty in keeping steam at the pressure stated, | cutter wheels, as exhibited by the four different 
there was no priming, and the engine-room though | firms represented here, to the exclusion of the other 
quite open to the after stokehole, was exceedingly | forms, indicates that a preponderance of favour 
cool, owing greatly to the absence of radiation} leans towards this arrangement. A constantly 
, As far as circu-| cutting tool, such as in a boring or turning lathe, 


of coal-cutting machines 


from the brick-lined boiler casing. 
lation goes, also, the boilers seem to answer their| is more capable of producing a large quantity of 


purpose very well. l' nder the circumstances of this| work in a given time than an intermittent action, 
trial it was not possible to estimate separately the | such as that of a planing or a slotting machine, and 
efficiency of the engines and boilers; we incline to) it may be that the continuous circular movement of 
think, however, that it will be possible to increase | a revolving cutter wheel in these machines is equally 
the evaporative power of the boiler considerably by | productive in a similar manner, and that it com- 
some modification of the arrangements for circulat- | pares favourably with the pickaxe action in quantity 
The heating surface of work done, as it certainly seems to be superior 


ing the pases of combustion. 
that, however, as it 


in the boilers was very large compared with the/as a piece of mechanism. B« 
heating surface generally allowed, but it could not | may, we here find machines ‘or models representing 
of course be expected that vertical tubes should be | three kinds of coal-cutters with rotary or circular 
as good evaporators as horizontal ones, ‘The patent | action, all intended to derive motion from the use 
under which the boilers are constructed is the last | of compressed air in cylinders, from whence, by 
of a series taken out by Messrs. Rowan and Horton, | gearing more or less complex, the power is delivered 
and these boilers are the largest of their kind which | to the cutting tools fixed upon the dise wheel. 

have been made. We understand that the work-! ‘The illustration we give this week, on page 274, 
ing of the boilers during the vessel’s first outward | of Messrs. Gillott and Copley’s patent machine as 
voyage will be carefully examined, and we hope | shown bya quarter-size working model exhibited by 
that interesting results may be obtained. A boiler) Mr. J. G. Bass, of Sheffield, will suffice as a repre- 
which can quite safely be worked at 1501b. pres- | sentative from which perhaps our description of the 
sure, which shall be free from priming and defective | others may be understood without much difficulty. 
circulation, and which at the same time is a quick | There are, we believe, many practical difficulties 
and economical evaporator, is greatly needed just} pertaining to the action of a coal-cutting machine, 
now, and we sball be heartily glad if under the which do not appear evident to an onlooker, and 
conditions of lengthened actual working Rowan and | there need be no wonder, therefore, that so much 
Horton's boilers in the Propontis prove themselves | time and attention have been required for the pro- 
to possess these qualifications without any counter- | duction of satisfactory instruments when all these 
balancing practical drawbacks. | difficulties are fully realised. 

We need further only add that the Propontis is} It is scarcely necessary here to enter into a very 
the property of Mr. W. H. Dixon, of Liverpool, | detailed description of the machine we illustrate, 
and is engaged in the Mediterranean and Black Sea | for its construction is simple and easily understood, 
trade, She is 2083 tons gross register, and is 319 ft. | It consists of a strong wrought-iron frame about 
between perpendiculars, and 330 ft. overall. At the | 5 ft. 4in. long x2 ft. 4 in. wide, carried on four tram- 
commencement of her trial she drew 16 ft. 8 in. aft) wheels by brackets of such heights as are suited to 
and 13 ft. forward, and had on board 470 tons of bal-| the particular locality in which it has to work. 
last, besides 90 to 100 tons of coal. Her propeller is| Upon the frame are fixed two ordinary cylinders, 
four bladed, 15 ft. in diameter and 16 ft. mean pitch, | 74 in. diameter x 9 in. stroke, working through com- 
and the revolutions per minute averaged 69 and 70.| mon connecting rods coupled on to a crankshaft 
The engines are 250 horse power nominal] carrying a pinion gearing intoa wheel upon a second 

We should mention that the safety valves are | and lower shaft, which crosses the frame and has 
directly loaded with a spiral spring, and gave full} upon its other end another pinion gearing into a 
| peculiarly formed horizontal spur-wheel. This 
|is the disc or wheel which carries the cutters. 
Ege aP ae os 2 _ |It is of cast steel and is in one piece, great 
THE PEEL PARK EXHIBITION.—No. X. | strength in a small space being a necessary fea- 

Tus Exhibition has attracted a large number of| ture. The teeth in this wheel against which the 
visitors during the Easter holidays, the number of | pinion teeth act, are really bars existing between a 
visitors on Monday the 6th having been 3121. ‘The | series of perforations or slots passing through the 
total number of visitors has now exceeded 50,000, | thickness of the metal and radiating from the centre. 
and the Council of the society have acceded to a| The object of this is that any coal which may fall 
request that the Exhibition shall remain open a week | upon the wheel and come in contact with or rest 
longer than was intended. According to present | upon any of the teeth, or bars, may be easily re- 
arrangements, therefore, the close will take place | moved by the action of the pinion, which when it 
this week, and the termination of this very interest- | meets with them will crush them, and punch the 
ing and successful meeting will be commemorated | portion that may lodge about the bars clean through 
by a grand conversazione to be held in the Peel | the a, so that no obstruction can be caused 
Park Museum, for which the Mayor of Salford has | thereby. 
issued invitations to the members of the society. The patentees claim that they were the first to 

Turning attention now to those exbibits gathered | carry the centre of the cutter wheel under the coal, 
together to show what progress has been made in | as done in this and the other machines now under 
the application of machinery to the purpose of coal | notice, and that it is this feature that alone renders 
cutting in order to supersede the laborious and try-| the use of the rotary cutter wheel possible. The 
ing work technically acenn as ‘“ hewing,” we find| date of the patent is August, 1868. Tlie external 
that only a portion of the known forms of such in-| diameter of the wheel over the cutters is 3 ft. 10 in., 
ventions as have reached the stage of actual test in| and it cuts into the coal to a depth of 3 ft. 4in., so 
daily work are represented, a fact which we regret, | that the centre is 1 ft. 5 in. within the face of the 
inasmuch as there has been of late considerable dis- | wall of coal which is being cut into. The shapes of 
cussion on coal-cutting machinery’so far as pertained | the cutters used, and the way in which they are fixed, 
to the papers read, which happened to treat more| are quite simple, and involve no great amount of 


satisfaction on the trials. 


=== 

machine, one of which we may say we had an op. 

portunity of seeing at work some eighteen months 

ago, is of such a character that engineers engaged in 

collieries are likely to understand and manage it with. 

out difficulty. ‘The speed of working is such that q 

cut, 3 ft. 4in. deep by 3 in. in thickness, may be cyt 

by about 28 1b. pressure of air in the cylinders 

giving the main wheel about six revolutions per 

minute, There are 20 cutters in the wheel, and if 
each be considered as equivalent to a small pick, we 

may say there are 120 picks per minute; but as 
every other cutter is a two-pronged one, and the 
intervening cutters are single ones, we must cal] jt 

180 picks per minute, counting one for each point, 
and these operate upon a portion of the circum. 
ference of a circle 3 ft. 4in. in diameter, the acting 
periphery of which, in contact with the coal, mea. 
sures about 3ft. 10in. The speed of the forward 
movement of the whole machine is about 30 yards 
per hour, or say ] ft. 6in. per minute, so that the 
number of cubic inches of coal acted upon by the 
180 pick points passing through 3 ft. 10 in. length 
of cut is 2291, which gives each point about 12} cubic 
inches of coal to remove on its way, or equal to 
ashaving 3 ft. 10in. long by lin. breadth (being 
one-third of 3 in. the depth of cut) by 4 in. in thick- 
ness. It is evident that the cutters should do this 
in coal with but very little wear and tear; but oc- 
casionally harder substances are met with, for which 
provision needs to be made, This we find in the 
propelling gear, which, though shown in the model 
to be self-acting by block, and tackle, and dram 
driven by the air engine, is generally in actual 
practice done by hand, by means of a winch and 
chain, for then the man working the winch can feel 
the resistance offered by a hard substance or caused 
hy blunted cutters, and can yield accordingly, 
whereas a fixed mechanical motion without feeling 
or judgment would continue the feed while the 
cutting action was diminishing, and some breakage 
would be bound to follow.. Of course the exhaust 
air from this, as from any other air engine develop- 
ing power, will be greatly cooled down as it expands 
on its exit from the engine, This is a useful state 
of matters so long as the regulations are such that 
a freezing temperature is not produced. Were the 
pressure used much greater than 30 Ib. per square 
inch, and the full expansion made use of that such 
a pressure would admit, it would be found, that 
when worked at a considerable distance from the 
air-compressing engine, the compressed air would 
have fallen to a temperature about that of the sur- 
rounding atmosphere of the workings, and such an 
intense cold would be developed that inconvenience 
would result. In actual practice from 25 Ib. to 32 1b. 
air pressure is found to be all that is needed for 
useful and satisfactory working of these air-driven 
coal-cutting machines. 

The height at which the cutter wheel shall work 
from the floor of the pit is simply a matter for 
arrangement when the machine is being made. 
Three men can attend to the machine and remove 
it as required to any part of the workings. The 
frame supporting the cutter wheel is fixed on by 
bolts and nuts, and is readily taken off when re- 
quired for the purpose of passing through narrow 
roadways, In other respects it will run on any 
ordinary colliery tramway freely. 

Messrs. Winstanley and Barker's patent coal 
cutter is exhibited by Messrs. Ommanney and 
Tatham, of Salford, who are its makers. It is of 4 
somewhat similar form to that already described, 
but on examination is found to differ in some 
essential points. Its appearance is one of great 
simplicity, and it is claimed for it that it is the only 
rotary machine in existence working by direct 
action, It has been at work, we learn, nearly four 
years, and the date of the patent is March, 1870. 
Thus it seems to have followed closely upon that 
of Messrs. Gillott and Copley, and to have been 
designed as an improvement on that machine. 
With what success remains to be shown, Looking 
at the engine portion first we see that there are two 
cylinders oscillating horizontally, the trunnions being 
vertical. The two cylinders, each 7 in. diameterX 
9 in, stroke, are placed at right angles to one 
another, and couple direct to the crank of a vertical 
shaft, which on its lower end carries a pinion ng 
direct into the periphery of the cutter wheel, The 
valve motion is not of any ordinary form, but & 
kind of tap valve is actuated by a combination of 
the movements caused by the oscillation of the 
cylinder and a kind of slot link, The frame of the 
machine is simple, and is carried on four tram 





rticularly the very machines which are, not here | skill, at any rate not more than will be found in any 
ound. E colliery smithy. Indeed, the whole formation of the 





wheels, furnished with lifting screws for such litte 
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regulation of height as a range of 3 in. allowed in 
the brackets permits. The machinery is 

so that the centre of the bracket supporting the 
cutter wheel is placed in the vertical centre line of 
the crankshaft, at the lower end of which it is 
fixed, and it is made so that it can be caused 
by pinion and ratchet motion to swing through an 
arc of 180 deg., that is, the cutter wheel can be 
placed in the centre of the machine for the con- 
venience of movement from place to place, and can 
be gradually brought out either on the right hand 
or the left, so as to make its own way into the face 
of the coal to be under-cut. If this swinging arrange- 
ment sacrifices no firmness it seems to be an advan- 
tage, though from what we have gathered from 
some practical men it appears in their ——s to 
tend to greater difficulty in the upholding of the 
parts in good working condition than the gain is 
worth, for the centre thus carrying the swing frame 
must be about 3 ft. from the centre of the cutter 
wheel if the sizes be such as last described, and con- 
sequently require considerable strength for its sup- 
port, whereas the fixed frame once bolted on, 
remains firm and permanent till the cutting work is 
done. Mechanically, Messrs. Winstanley and 
Barker's looks in this respect the more perfect, but 
practically we are not quite so sure of the advan- 
tage. In regard to the speed of engines there seems 
to be a wide difference, as there is no intermediate 
shaft by means of which the difference between the 
number of the crankshaft revolutions and those of 
the cutter wheel can be duly proportioned. If the 
cutter wheel speeds of each are right, and they seem 
to be aboutthe same in the two machines, then we or 
others must be wrong in the speed of piston, for 
both use air at about the same pressure, and the 
two sizes of cylinder differ but half an inch, the 
oscillating cylinders being the smaller of the two, 
while their piston speed is also the lesser. In some 
kinds of coal this speed might do, but in others it 
might not, and with a uniform piston speed no 
alteration could be conveniently made in this ma- 
chine, while in the other the intermediate shaft 
furnishes a ready means of regulation. 


We have indeed been informed of one case in 
which this difficulty did arise, and we do not know 
whether it has been overcome. In the arrangement 
for placing the cutters and regulating them as re- 


quired, the wheel of the Gillott and Copley ma- 
chine offers greater facilities than its competitor, 
and these are matters of considerable importance in 
the actual working of such machinery. ‘The dimen- 
sions of Messrs. Winstanley and Barker's machine are, 
length 6 ft. 10 in, x breadth 3 ft. 8in. x height 21 in. ; 
the weight is given as 15 cwt. It will cut under 
toa depth of about 3ft., and its average speed of 
working in hard coal is stated to be 25 yards per hour. 
Examined as a piece of workmanship, this machine 
bears the stamp of simplicity, and fully pene 
the well-known character of its makers, and though 
only intended for working in the dim twilight of a 
coal mine, Messrs. Ommanney and Tatham need 
not fear to let it be examined in comparison with 
other exhibits of greater pretensions. 

There are yet three other coal cutters that require 
notice from us, as being exhibited at this show. 
They are all constructed from the designs of the 
same patentees, viz., Messrs. Hurd and Simpson, but 
are made by two different makers. Messrs. Mather 
and Platt, of Salford, exhibit two, and Messrs. Good- 
brand and Holland, of Manchester, the other one. 
In these machines we seem to have an excess of 
parts. The engines are ordinary, but from them to 
the cutter wheels the arrangements are decidedly in- 
ferior to either of the other two. Instead of being 
either direct-acting, or with one intermediate shaft, 
these have, first of all, a worm upon the crankshaft 
about 6 in, diameter working into a worm wheel 
l0in. diameter on a vertical shaft, having on its 
lower end a pinion gearing into a brass wheel about 
15 in. diameter, carried upon asecond vertical spindle. 
In the dise forming the centre part of this brass 
wheel there are four studs or axles, upon which brass 
‘bowls, about 3 in. diameter, are placed. These 
hang downwards, and eng as pinion teeth (but 
being free to revolve they do so with reduced 
friction) into the spaces prepared on the edge of the 
cutter wheel, which forms the teeth of that wheel, 
the pitch being about 8 in, centre to centre. These 
teeth or lugs have slots cast in them for the reception 
of the shanks of the cutters. ‘The cutter wheel hens 
"pon aswinging frame as in the machine last de- 
scribed, but is operated upon by a very much more 
complex arrangement of parts. There appear to 
be no less than five pairs of wheels of one Kind and 





another connecting the handle to the cutter-wheel 
movement, and so out of sight and difficult of access 
are some of these that it was only after some con- 
siderable search we were able to trace out the con- 
nexions. One of the machines exhibited by Messrs. 
Mather and Platt is intended to be driven by a 
small air compressor also exhibited, which is to be 
driven by four ponies, but how far they will be able 
to accumulate enough com air to supply two 
cylinders, each of which may fairly be expected to 
develop some 3 horse power, as well as overcome all 
the resistances due to the air engine itself, is more 
than is evident. When this machine gets to work 
we hope to have an opportunity of seeing it again. 
We have nothing to say against the makers’ work- 
manship in this case; we believe they have worked 
to order, and it will afford a capital means of testing 
the power needed for such a coal cutter when it is 
all placed in position, and the pit ponies are set to 
work. Drawings are also shown illustrating the 
plans on which is proposed to construct other coal 
cutters on the sane general arrangement, but with 
the swing [frame supported on a centre pin project- 
ing horizontally towards the face of the coal, and 
about midway in the thickness of the seam, so that 
by working the cutter first at the bottom, then at 
the top, then on one side, and lastly on the other, 
four incisions will have been made into the face of 
the coal, so that a square block may be removed, 
after which the machine may be placed further in, 
and the operation repeated, and thus a drift be 
driven. n paper this looks neat enough. We 
shall be glad to see it also tried when the first of 
these machines is ready for use. 

The working of coal-cutting machinery is a de- 
partment of engineering to which a great amount 
of attention should be devoted, and we are glad that 
this exhibition has produced such a show as it has 
of these machines, for though for very many years 
efforts have been made to do something in this 
direction, yet it is only within the past four or five 
years that any real advance has been attained. 
Another advantage to be derived from the coal 
famine will undoubtedly be the substitution of ma- 
chine for hand labour in very many of the collieries 
of this and other countries, in this the most laborious 
and miserable of all coal-mining work. It is not 
necessary either that such appliances should be 
limited to coal mining, and we understand that the 
application is already being prepared for other de- 
partments of labour. 

On passing round the Exhibition in search of the 
coal cutters we have been reminded that two steam 
boilers have been overlooked. They have been in- 
advertently left out in their proper place, and we 
now refer to them without further delay. 

Messrs. Massey and Hill, of the Castle Iron 
Works, Stafford, exhibit their water-tube boiler. 
It is an adaptation of a number of vertical tubes to 
upright boilers in such a manner as to give a large 
heating surface and a‘desirable course of water cir- 
culation, while at the same time comparatively few 
holes are made in the firebox sides. Taking an 
ordinary vertical boiler with an internal firebox, 
they apply a series of ‘‘ nests” or triplicates of pipes 
connected by bent heads and feet, which with two 
conical ends held together into corresponding holes 
prepared in the firebox, establish water communica- 
tion. The triplet of pipes is held within the fire- 
box, and amongst the heated gases and flames ascend- 
ing from the fire. The exit for the flame and 
smoke is provided by two series of radially fixed 
tubes connecting the firebox to the shell. The 
portion of the boiler embracing these tube stays is 
encased by a smokebox having a chimney at the top, 
so that the outer surface of the boiler for about 
two-thirds of its height has the benefit of the escap- 
ing heat. It is not obligatory, however, to use this 
outer casing. The patent tubes can be applied to 
any ordinary boiler having firebox with vertical 
sides, and the heating surface be greatly increased 
thereby, and the water circulation be accelerated. 
With a sufficiently large water space surrounding 
the firebox, to permit a free and full su ply of water 
to remain round about the firebox and supply the 
tubes, we think this boiler may prove a very useful 
one. It seems to embody several elements of 
success, and in many respects assimilates to the 
nozzle boiler made by the Reading Iron Works, 
which, though not shown at this Exhibition, we may 
mention here as bearing a good character for effi- 
ciency as a steam generator. Rays: 
The other boiler is that of Mr. George Sinclair, 





boiler somewhat of the same general character as 


of the Albion Boiler Works, Leith. ‘This is a pipe | Ports 


that already described by us as Griffith's patent. 
It differs, however, in that, in one instance (there 
are two forms exhibited), the connexions of the 
inclined pipes are in one clear and unobstructed 
ce vertically, and in the other are clear both 
orizontally and vertically. In the former case 
the pipes fix into a flattened t-iron tube 
of oval or rather of “long circle” section, while in 
the other t fix into a sheet-like water space, 
such as the side of a locomotive firebox, the same 
being stayed by screwed stays between each tube, 
~ as in such a firebox the sides would be stayed. 
e evils attendant upon all such approximately 
horizontal tube boilers will apply to this one to a 
certain extent, while at the same time we must 
notice that the evil is apparently well understood by 
its inventor, for he aims, as does Mr. Griffiths in his 
boiler, at an ample supply of return water to the 
lower end of the pipes. e cannot but adhere still 
to our opinion before expressed that all such 
tubulous or rather pipe boilers share the same evil, 
that they are liable to the sudden emptying of some 
of their tubes, and to the still greater trouble that 
they cannot be thoroughly examined internally. 








THE LATE MR, JOSEPH WILLCOCK. 

In our issue of March 13th we published engravings 
of a fine pair of reversing rolling-mill engines, for driv- 
ing a new plate mill at the Bowling Iron Company's 
Works, Bradford. The engines and the mill were built frum 
the designs of Mr. Joseph Willcock, chief engineer to the 
company, under whose able superintendence many im- 
portant improvements have been effected at the Bowling 
Works within the past two years. Mr. Willcock had passed 
from this life before we introduced the designs to our 
readers. He died at Bowling House, Bradford, on the 25th 
February, after a brief illness, at the early age of 38 years. 
No man in his profession more deservedly enjoyed the con- 
fidence of his employers, and the affection of the workmen 
under him. To talent of a high order he united an un- 
assumed modesty, and his amiable disposition gained 
him friends wherever he*went. The respect and sincere 
regard in which he was held at Bradford were strik- 
ingly evidenced at his interment, which took place on 
February 28th, at the Undercliffe Cemetery. Many of his 
old companions came long distances to pay their last tribute 
of respect to his memory, and to offer their condolence to 
his bereaved wife. Mr. Willceock was the author of a valu- 
able work, “Five Hundred Mechanical Movements.” At 
the last meeting of the British Association in Bradford, he 
contributed a paper giving an interesting history and de- 
scription of the Bowling Iron Works. Before his engage- 
ment by the Bowling Company, he was employed for some 
years at the Prospect Foundry, Bradford, where he also 
left evidences of his ability and good management. At an 
earlier date he filled the post of manager of the Berrisford 
Engineering Company (Limited), Stockport, the directors 
of which, on his resignation of the appointment, passed a 
resolution putting on record “their high estimation of his 
talents, both theoretical and practical,” and expressing 
“their admiration of his personal qualities as a gentle- 
man.” He frequently received, in the form of valuable 
presentations, testimony to his social worth, and none 
were more prized by him than those which expressed the 
goodwill and attachment of the workmen over whom he 
had been placed. Mr. Willcock lived abroad for some years, 
during which he enlarged his professional experience. 
He was aman of refined and varied tastes, and his industry 
was unceasing. Some years since, in the interest of his 
health, he had thoughts of seeking a warmer climate; but 
circumstances led to his remaining in England. His death 
is deeply deplored by a wide circle of friends and fellow- 
workers. 





Esouisn Coat tx Bererum.—In 1873, English coal was im- 
ported into Belgium to the extent of 217,000 tons. In 
1872, the corresponding total was 93,000 tons, and in 1871 
127,000 tons. 








Napier (N.Z.) LiantHovse.—About eighteen cases of iron- 
work and glass required in connexion with a lighthouse, 
which is proposed to be erected at Napier, New Zealand, 
have been landed at Port Ahuriri. The building will be shortly 
comp 


Tue Lars Mr. Frepericx Jonzs.—It is with that 
we record the somewhat sudden death of Mr. Fi ick George 


Jones, a and engineer, who formed a mem 
ber of the cont vat to Mgyps come time dines, by Mr. 
John Fowler, to make the preliminary surveys for the Souden 
a Cnt poppe: ae arene ies oe of 
artic’ i us, to expedition, were 
eaeel bows chutlons taeda weaste tae Rome 
Tae Isestirerion ov Crv1t Exaiyeens.—The President, 
Mr. T. E. Harrison, will give a Conversazione in the West 
ich, EM, Comaniaslomers having Lindly placed the Sicture 
1 q i ing ki picture 
ies and machinery court at [is disposal ca the 
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THE WESTINGHOUSE AIR BRAKE. 
We publish ,below, the official record of a very 


complete series of experiments made with the | 


Westinghouse continuous air brake on Friday last, 
upon the Midland Railway, between St. Pancras 
Station and Bedford. Our remarks upon these ex- 
periments will be found upon page 279 of the present 
number, ‘The following railway companies were re- 
presented on the occasion, by their general manager, 
locomotive superintendent, or superintendent of 
line: the Midland, the Great Northern, the Great 


Western, the London and North-Western, the Man- | 
chester, Sheffield, and Lincolnshire, the Lancashire | 


and Yorkshire, the London, Chatham, and Dover, 


the London, Brighton, and South Coast, the Great | 


Eastern, the Glasgow and South-Western, the 
London and South-Western, and the Northern of 
France. There were also prese nt a number of 


other gentlemen, including Colonels Yolland and 
Hutchinson, of the Board of Trade, Mr. F. J. Bram- 
well, Mr. B. Baker, Mr. George Westinghouse, Jun., 
and Mr. J.T. King. 

The whole of the experiments were arranged and 
carried out by a committee composed of the follow- 
ing gentlemen: Mr. E. M. Needham, Midland Rail- 
way; Mr. J. P. Cockshott, Great Northern Rail- 
way; Mr. G. P. Neele, London and North-Western 
Railway; Mr. G. N. Tyrell, Great Western Rail- 
way; Mr. W. Bradley, Manchester, Sheffield, and 
Lincolnshire Railway ; Colonel Yolland, Board of 
‘Trade ; and Colonel Hutchinson, Board of Trade. 

Of the apparatus for signalling between pas- 
sengers and guards, as well as of one of the brakes 
used, we have already published drawings and de- 
scriptions (see ENGINEERING for May 24, 1872). The 
other arrangements of brakes employed we shall 
illustrate in our next number. 


Teacs or THe Westixcnovse Costinvovs Ar Brake ox Tae Mipianp RAILwaY BETWEEN Lonpon 
Sr. Pancras) AND Beprorp, on Frupay, Arnit 10Ts, 1874. 


The train consisted of engine, ten ler, 2 
184 tons, as follows :—Engine 53 tons, ter 
The tender and guards’ vans hai the 
blocks. The coaches had cast-iron blocks; 


length equalising rock shaft hanging levers, and one block on each wheel ; 


2 vans, and 12 passenger coaches, the total weight including passengers being 
lor 22 tons, vans 16 tons, coaches 108 tons; passengers estimated at 5 tons. 

air brake mechanism eonnected to the ordinary hand slide brakes fitted with wood 
but the brake rigging on these was of three kinds:—First, with the two- 


second, with tension bars without rock shaft, 


one bloek on each wheel; and, third, with tension bars and blocks on both sides of cach wheel. The tender and guards’ 
brakes could be worked by hand lever in the usual way, independent of the air brake. 

The air brake fittings were so applied on the carriages that the brake blocks could be caused to act at the will of the 
driver, or either of the guards, on every wheel of the train, the engine wheels excepted. 

Apparatus for signalling between passengers and guards and driver was applied. The brake pipes between the car- 


riages served for the signalling line of communication. 


(The Experiments commenced wpon the Train reaching Hendon Station.) 


ate 











3 Es <3 
= “3 =< 
he as © ~ 
State ot | & £2 <3 
NATURE OR KIND OF STOP, @e Rails, : Gradient . as Wind PLACE. 
= r—¥-) 
a r=} 23 
b> = ee. 
F f= 
5 2 2s 
Zz g =e 
Bec yards, 
1 Ordinary station stop with air brake applied by 
driver, steam being firstshatof ... - Dry 45 Up 1 in 1608320, 18 2533 Light Mill Hill 
2 Ordinary station stop with air brake supplied by 
driver, steam being first shat off ‘ ose wwe 36 Up 1 in 400 15 273 o Elstree 
3 Steam shut off, air brake applied and engine re 
versed, but no steam applied . Slight rain | 43 | Down 1 in 200 | 20 320 Aldenham 
Norse, —The air brake practically stopped the train 
before the engine was reverse< j 
4 Steam shat off, air brake applied, engine reversed, } 
aud steam applied in back gear - ». wie Dry | 43 | Down 1 in 200 | 22 336 None Near Radlet 
Nore.—Same as in No. 3, | | 
5 Hand brakes applied on tender and guards’ vans by 
signal of whistle from engine, steam being shut | | 
rae ae . a 145 | Uplini73 | 65 850 “s Park street 
6 Hand brakes applied on tender and guards’ vans by | 
| signal of whistle from engine, steam being shut off | 
and engine reversed, but no steam applied one ” Mw Up 1 in 173 49 440 St. Alban's 
7 Hand brakes applied on tender and guards’ vans by | | 
signal of whistle from engine, steam being shut of 
and engine reversed, and steam applied in back 
ear - an = , oe oon ® | 45 Up 1 in 176 53 660 - Bandridge 
Had ample time to obtain benefit of reversing. 
8 Air brake applied by guar in rear van, the driver | 
on feeling brake shut off steam and applied the | | 
air brake from engine ... oe _ aon we - 56 Up 1 in 300 22 416 ~ Harpenden 
9 Air brake applied by guard in front van, the driver 
on feeling brake shut off steam and applied the 
air brake from engine ... we 5 . - 43 Down 1 in 660 | 21 330 Leagrove 
10 Carriages were élipped, the air brake couplings | 
broken away, and the portion left behind stopped | 
by the application of the air brake from the rear | 
vao ... ; on we oe ‘ oon " 56 | Down 1 in 200 | 27) Not taken Light side Charlton 
11 coaches and 1 van slipped | 
11 Air brake applied from engine, and engine left 
in full forward gear with steam on ... “ 50 Down 1 in 200 | 25 428 side Arlington 


Steam redvced from 120 to 110 lb. during stop; 
mean air pressure 70 Ib 
12 Steam shut off and air brake applied as if slacked 


by signals, brakes released and steam re-applied The vibration due to the brakes going on and off was scarcely appreciable. 


13 Steam «hut offand air brake applied; train brought 
to a stand; brakes released, and train moved 
| backwards; brakes again applied, train brought 
| toa stand; brakes released, steam re-applied, and 
| train again moved forward, showing the action of 
brake as regards quickness of release, &c. : Dry 
14 Driver stopped upon receiving signal from carriage 
No. 203 (Third coach from engine) ose 
» Driver stopped upon receiving signal from rear van 
6 « ” ” front van 
7 Alr brake stop by driver at fixed point, as for water 
$8 OBSERVATIONS FROM BANK.—Train being run past 
with brake on, so as to show the action of the 
brake with reference to skidding of wheels, or 
otherwise ... a = wa am 
19 Time taken to uncouple and couple two carriages 
with and withoat air brake ... 


| 


} 





| 50 | Down 1 in 660 | 22 350 Light Fletwick 


Amphill 


| | | 
$2 | Down 1 in 551 | 19 Not taken Side 
23 | Down 1in 200 | 17 r 


43 | Down lin 200 |, 19 350 Millbrook 


- a 
Came to stop opposite box satisfactorily from 53 miles an hour. 


. Some of the following wheels were skidded just before the train came to rest. 


Extra time taken to couple or uncouple brake pipes 7 seconds 


20 Time taken by pump to restore 5 ressure in reser } § To pump from 50 Ib. to 801b. mean, 45 seconds ; from atmospheric to 50 ib. 


voir after brake has been used . ace ! 
21 Stop with air brake with several of the ee { 


between the carriages disconnected 4 Dry 
22 Stop with air brake after hole has been cut in one 
of the flexible tubes er Fe ae Pl Wet 


——————————————————— ———— — —— — 


Cumpertasp (Marrtayp) Coat.—The production of coal 


? 57 seconds; to 60 Ib., 71 seconds ; to 70 !b., 87 seconds; to 80 Ib. 107 seconds, 


Four couplings disconnected on one side. 
45 Up 1 in 200 | 26 | 325 Light side} 


| 38 | Down 1 in 371 





| 29 |About 350 Not eit 
| } 


Roumetiay Raruwars.—The Roumelian Railway Com- 


effected last year at the Cumberland (Maryland) coal mines mission has let a eontract for the construction of 50 miles of 


was 2,674,101 tons, as com 
533,979 tons im 1853, and 10,082 tons in 1843. Some of this 
Cumberland coal now finds its way abroad. 


| of 


with 748,345 tons in 1863, | line between Sophia and Bellova-Radimir. The contract has 


been given to the Turkish Company for the Construction 
Public Works and the Delivery of ilway Plant. 





ERICHSEN’S GAS FURNACE. 

On a previous occasion (see ENGINEERING, vol. xiy,, page 
358) we described a combination of coke ovens and salt ey,. 
porating pans, designed by Mr. Julius Erichsen and Mr. J 
G. Maardt, of Copenhagen. Un page 286 we now illustrate ‘ 
farther development of the same idea, recently introduced 
in Denmark by the same gentlemen. This new system may 
be described in a few words, its object being to produce in- 
tense and perfect combustion by the combination of the waste 
heat from the coke ovens which is retained in the new ar- 
rangement, with the combustible gases distilled from cog] 
placed in retorts above the coke ovens, and exposed to 
the action of the heat from the latter. The gases rising 
from the retort are, in issuing, mingled with air, brought 
in through suitable passages from the sides of the furnace 
and heated by contact with the brickwork setting. Figs. I 
to 4show the manner in which the system has been applied 
to the Odenser Gas Works, belonging to the Danish-English 
Gas Company, and where, according to the reports of the 
engineer, a considerable economy is effected. 

Fig. 1 is a transverse section of a complete bench of five 
retorts. The coke ovens are placed below the group of 
retorts, two toeach bench, and occupy the position of the 
ordinary furnaces now in use for the process of distillation, 
so that the retort setting, ascension pipes, &c., remain 
undisturbed. The fronts of the ovens are shut by close- 
fitting doors, as shown in Fig. 2, which is a longitudinal 
section through the bench. The dimensions of each oven 
are approximately 2 ft. in width, 2 ft. 9 in. in height to the 
centre of the crown, and 7 ft. 6 in. inlength. Figs. 1 and 2, 
as well as the plan, Fig. 4, show the form and arrangement 
of the openings made in the roof of the oven for allowing 
the heated gases from the coal to rise and circulate around 
the retorts. It will be noticed in Figs. 1, 2, and 3, that 
the coke ovens are placed over flues, which rise up at the 
ends, at the back of the bench, and that openings are pro- 
vided, as shown in Figs. 1 and 2, to allow the heated gases to 
pass through and freely circulate around the retorts and 
ovens before escaping into the uptake. The plan, Fig. 3, 
especially indicates the arrangement of these flues under- 
neath the ovens, and it shows besides, the small air passages 
formed in the brickwork, and leading into the ovens. These 
passages are also shown in Fig. 1. 

Figs. 6 and 7 show an adaptation of the system to a 
vertical lime kiln. It will be seen that the ovens are 
grouped around the base of the kiln, and consist of two 
pairs of coke ovens similar to those above described, and 
placed underneath two benches of retorts, in which is 
charged the coal to be distilled by the waste heat from the 
coke ovens. Inthe drawing, the latter are indicated by 
the letters dd, and the retorts by ee. The waste heat 
rises through openings in the crown of the ovens, circulates 
around the retorts, and passing down the flues surrounding 
the ovens finally enters the kiln at the passage g, which is 
regulated by a damper. The products of distillation from 
the coal in the retorts, rise from the mouthpieces, up the 
ascension pipes, and thence pass through the pipes ff, and 
are discharged into the kiln as shown, the pipes // going 
through openings which are left of sufficient size to admit 
air which combines with the issuing gases and the 
residue of heat from the coke ovens, and produces intense 
combustion. 

Fig. 5 shows an application of the system to salt evapora- 
ting pans. In the figure, coke ovens are placed as above de- 
scribed beneath the retorts, the waste heat from the former 
passing into the flues at the bottom of the pan, and mixing 
there with the gases distilled from the coal in the retorts, 
which rises through the ascension pipes, and then is led 
down by other pipes through an opening in the brickwork 
close to the end of the flue of the evaporating pan. Air 
passes through the same opening, and mixing with the 
gases and waste heat from the oven, produces intense combus- 
tion. The inventors propose also to apply the system for 
heating steam boilers, the gases from the retorts and ovens 
mingled with the atmospheric air being admitted in the 
flues of the boiler, which serve as combustion chambers. 

The report of Mr. Hanssen, a well-known Danish engi- 
neer, confirms the statements of the engineer to the Odenser 
Gas Works, as regards the economy to be obtained in the 
consumption of fuel for various purposes. Experiments will 


To tae Epiror or Excinesgise. : 
Srn,— The mode of fixing alarge piston to its rod as illus- 
trated in your issue of last week (1 do not refer to the key), 
is one not to be ree ded, on t of the great 
difficulty there necessarily must be experienced in thoroughly 
tightening up the nut; in fact, it would not be easy to devise 
a better means of preventing this being done. 
The conical shape of the nut is of course the whole cause 
of this, and it would not require many figures to estimate 
the minimum amount of force which it would be necessary 
to apply at the end of a spanner of a given length so as 
make the nut bear with sufficient pressure on the piston to 
withstand the steam pressure (letting alone any strain due 
to water in the cylinder). This foree will be found to be s0 
great that it may reasonably be doubted if it ever w*# 
applied; and the first few lines, page 266 (which evidently 
come straight from America), almost confirm this. ? 
A proper flat seat for the nut would have been quite ss 


rad £0 So Sept ane omeied. Sa would have given greater 
facility for screwing it home. The pitch (only ¢ in.) for © 
large @ nut continually exposed to steam is absurdly fine. 


1 am, Sir, yours truly, 
ey ts TOW. ScHONMETDES. 
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STEAM JACKETS. 
To THe Eprror oF porn eee 

—The younger ical ‘engineers © are 
sittied ts to your valuable publication for their progress 
in scientific investigations. Some 20 years ago there was no 
paper published in this country at all worthy of the name of 
an engineering journal, I do not think the question of steam 
jackets bas yet received from your hands that attention which 
go important or — an addition to an engine merits. 

Your correspondent “ A. M.” has opened d i iy 
some very hard hitting—straight from the shoulder. He 
begins by talking of slipshod statements, and so on, until with 
some talk about bosh he finally concluded his arguments (?) 
—if arguments they be. 

Now I am by no means a friend of your “ contemporary,’ 
but have taken your journal from the commencement, and 
before now,been permitted on several occasions to honour 
myself by small contributions to it. : 

‘| will by your kind permission ask “ A. M.” to substantiate 
his assertions by giving us the sizes of cylinders which pro- 
duced the “cards” published. Also to state whether he was 
present and saw the coals weighed at the time of experi- 

onting. 
my m4 ugh calculation I should say that the sizes of his 
cylinders are such that the total jacketted surface—that is, 
% cylinder covers, 2 cylinder bottoms, 2 cylinders, and 2 
pistons (if heated)—eannot amount to more than 320 square 
feet, and he asks us to believe that this surface heated to 
about 300 degrees, and giviag an average difference in the 
temperatures of the two sides of perhaps only 100 degrees, is 
able to give out, say, 150 horse power, for this is the gain he 
claims to have got. 

| for one cannot believe this, and shall be glad to hear 
“4. M.’s” explanation of such a marvellous result. Will he 
kindly inform us whether a hot-air engine with 320 square 
feet of heating surface, and exposed to the heat of a furnace, 
could give out such power ? 

Cornish engines, being only single-acting, and consequently 
exposing an enormous cooling surface to the rg oe re- 
quire steam jackets. This I think we all : ee to, but I and 
many others doubt their necessity with quick running engines. 

4 I remain, Sir, yours faithfully, 
Magine EncGiyeer. 





April 11, 1874 





To rue Eprror or EnGineeRrina. 

Srr,—In excuse for asking a few questions in reference to 
the letter signed “A. M.,” which appears in Ex@IngERING 
of the 10th inst., I beg to call the attention of the writer of 
that letter to the following extract from “ Moseley’s Ilustra- 
tions of Mechanics,” which, though written twenty years ago, 
Iconsider most valuable at this present moment to = | one 
not wrapped in his own conceit, but searching honestly for 
truth. It is this : “ In justice to the real interest of science, 
the author is compelled to express an opinion that every 
single question connected with the theory of the steam 
engine ought, in the existing state of our knowledge, to be 
received with distrust and caution.” 

With this preface I shall not scruple to ask “A.M.” to 
inform us if the experiments, of which he gives the result, 
were made under his personal supervision; or if he has 
received the data from the hands of a second person ? : 

Again: what means were taken to keep the consumption 
of coals “ invariably” the same during the day of trial? This 
appears to me a matter of no small difficulty, and in the 
absence of particulars how an experiment made for so short 
atime and in such a way, can it be regarded as reliable? 
As to his amusing anecdote, I am certainly of opinion that 
the man who shut off the steam from the jackets and so saved 
the palpable heat in the engine-room, might be a more 
sensible man than he who smiled at it. It reminds me of the 
fable of “The Dog and the Shadow ;” he saved what was 
evident to his senses, the heat he felt, the bone, and was not 
tempted by the gain in the cylinder, which in his case might 
have been the shadow, for it is certain that the steam jacket 
is in many instances a positive failure, in proof of which I 
beg to refer to the evidence of Mr. Wright before the Com- 
mittee on Designs for Ships of War. 

I remain, Sir, yours , - 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To rue Epiror or ExGingerinea. : 

Str,—I hope that at the meeting of the Institution of 
Mechanical Engineers which is to be held on the 30th inst., 
in London, some member who may be able to be present will 
ask what is the reason that the Proceedings of the last meet- 
ing (held three months ago) are not yet published. It seems 
desirable that a small portion of the large surplus funds 
being accumulated by the Institution should be spent, if 
necessary, in publishing the Proceedings more promptly. 

At present the number of members who do not attend the 
meetings in Birmingham seems to average about 900 of the 
whole 950 members, and to these 900 the early reception of 
the Proceedings must be of great im nee, but at present 
their only chance of knowing before any meeting what 
happened at the last is by the aid of your columns. In con- 
sequence of this, I ask for space to draw the attention of the 
members to a question which was brought before the Institu- 
tion at the last meeting, viz., whether nm will not prove 
a better place than Birmingham for the future head-quarters 
of the Institution ? 

It is almost certain that at this meeting in London (as at 
the last) the attendance of members will be unusually 
numerous, and for this reason it isto be hoped that this 
subject may be brought before the meeting so as to obtain 
the expression of the opinion of a well-attended meeting on 
the question. ¥ 


ours, &c., 
A Country Member. 


Manchester, April 14, 1874. 





NOTES FROM THE SOUTH-WEST. 
Great Western Steamship Line—We believe that it is 
contemplated by the promoters of the Great Western line to 
add yet another vessel to the trio they have already afloat, 
and that orders have been given for the building of ‘a fourth 
still larger steamer. 


_ The Port of Newport.—The works on the east side of the 
river Usk, which we mentioned two or three weeks ago, 


were let on Wednesday to Mesers. and Hemingway. 
They are to be led with i tely, and are to 
completed in about nine months. The railway and wharves 


proposed to be made will form an important element in the 
future trade of the port, and facilitate, is it expected, the 
shipment of coal from the Forest of Dean. 


Monmouthshire and South Wales Collieries Association.— 
This association has resolved to resist a demand for an in- 
crease of wages made by the blacksmiths, stokers, and strikers 
employed in the steam coal collieries of the Rhondda Valley, 


Melyn Tin Works.— Notices given by the masters to 
their employés at these works terminated on Saturday. The 
whole of the extensive sets of furnaces, mills, &c., are there- 
fore now idle. The decorative department is still, however, 
carried on, this branch of manufacture not coming under the 
usual tin-plate regulations. 


The Machinery of the Monarch.—The Monarch is in the 
hands of the factory at Portsmouth, and is having extensive 
patching done to her condensers. It is not long since this 
ship was in band for a thorough overhaul and repair, and 
her condensers were then known to be defective, ut there 
was some hope of their holding out for a short time. She 
was declared fit for sea, took part in the naval display at 
Spithead, and lay for months afterwards ready for service, or 
supposed to be. Now that she is really wanted, this defect 
must be made good, and there is great hurry to patch what 
should have been attended to twelve months ago. She is to 
be ready for sea next month. 


Short Time.—Mr. Robert Crawshay has caused to be served 
on the workmen of Cyfarthfa notices, intimating that a month 
hence “ present contracts will cease and determine.” A re- 
duction of 20 cent. is looked on ascertain. Atthe Briton 
Ferry Iron Works it is contemplated to partially close the 
establishment. The position of trade in Dean Forest.is also 
unsatisfactory. Mr. Crawshay, the largest employer in the 
Cinderford Vale, has decided to stop the whole of his work- 
men two days a week. At three of the principal works there 
are indications of a substantial accumulation of stocks. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market some- 
what recovered its tone last week, and business was done on 
Friday up to 77s. 6d., closing on that day at 76s.6d. This 
week prices again gave way a little, and transactions have 
taken place from 76s. 6d. to 74s., closing yesterday afternoon 
with rather a steadier feeling, sellers asking 75s. 6d. for 
prompt cash, and buyers offering 75s. Business was done 
this forenoon at 74s. 9d. cash down to 73s. 9d. Friday, and | 
the market closed with sellers 74s. 44d. prompt, buyers 74s. 
In the afternoon there was a*quiet business at 74s. 6d. to 74s. 
eash, closing rather sellers 74s. cash, buyers 73s. 9d. For 
forward fixed dates iron is obtainable somewhat lower, but 
the quotations for such lots are very irregular. In the battle | 
which is still being waged in the mining districts of Scotland 
betwixt capital and labour, it is perfectly evident that the | 
victory must remain with the masters, as the circumstances | 
are altogether in their favour. It remains, however, to be | 
seen how much longer the production will be interrupted, 
and at what rate of wages the men will be allowed to resume 
work. Subjoined are approximate prices for = a ey 

0.1. No. 3, 














s.d. 28.4 
G.m.b., at Glasgow... one eee 780 760 
Gartsherrie P ose ose ose 876 800 
Coltness ue oat inn eid 926 800 
Summerlee me ove ar 860 780 
Carnbroe pe ns ate ove 830 780 
Langloan ~ at eee eco 90 0 — 
Calder ao ove one ooo 926 800 
Glengarnock, at Ardrossan... ove 860 800 
Eglinton om ove ose ooo 806 800 
Dalmellington ,, cite on pea 800 780 
Carron, at Grangemouth, selected ... 87 6 _ 


(The above all deliverable alongside.) 

Some makers cannot give any quotations; if they have 
any iron in hand they have withdrawn it sale. Last 
week’s ship ti ted to 9656 tons as against 20,150 
tons in the corresponding week of last year. A number of the 
Scotch ironmasters met in Glasgow last week and resolved 
that in the mean time no more blast furnaces are to be blown 
in. Some of the ironstone miners that were on strike or 
locked out have been allowed to resume work, and they have 

nein at almost any wages that their employers seemed 

isposed to name. In some instances the reduction of wages 
is another 20 per cent. in addition to what was announced 
five or six weeks ago. 


Asbestos for Steam Packing.—The ordinary meeting of the 
Graduates’ Section of the Institution of Engineers and Ship- 
builders in Scotland was held last night in the lecture hall of 
the Corporation Galleriee—Mr. James Gilchrist, the president, 
in the chair. A paper was read on “ Metallic Packing for 
Pistons” by Mr. Wt. Chambers, and in the course of the 
discussion which followed, Colonel Fish, of the United States, 
made some remarks upon “ Asbestos I ," the manu- 
facture of which he had successfully introduced into this 
country. When he commenced to make his inquiries re- 
garding the nature of asbestos, and the possibility of using it 
in the arts, there was not Gcwt. in use in the whole world, 








half years in operation in In the first six months 


mittee pointed out the principle of using a glass tube in order 
to effect a reading of the true surface of wie was not new. 
The addition, however, of a block-tin tube was, so far as the 
were aware, new, and made the instrument more portab 
than if the whole were a glass tube. gn] the instru- 
ment was inexpensive easily obtained, and would, the 
committee believed, be found useful in many cases. A vote 
of thanks was awarded to the committee for the trouble they 
had undertaken in this matter. A communication by Dr. 
Alexander Hunter, late superintendent of the Industrial 
School, Madras, was submitted to the society. At the conclu- 
sion of the reading of this communication, a vote of thanks 
was passed to Dr. Hunter, and the meeting separated. 

New Iron Foundry at Castlehill.—Mesars. Robert Russell 
and Sons, ironfounders, have recently opened new and ox- 
tensive premises at Castlehill Siding, and the works are now 
in full operation. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesuroven, Wednesday. 

The Cleveland Iron Market.—Y esterday there was a large 
attendance on ban at Middlesbrough. The market was 
decidedly firmer, and the quotations were higher. Makers 
generally quoted No. 8 Cleveland pig 62s. 6d. per ton, and 
merchants asked 60s. per ton for this quality. Owing to 
sections of the ironworkers having intimated their willingness 
to accept a reduction of 10 per cent. as proposed by the 
masters at ——_ committee held at York on Friday, the 
tone of the was improved, but as a matter of fact very 
little business was done. Buyers are still holding back for 
lower | sae The Cleveland Ironmasters’ Association (Mr. 
John Jones), has issued a circular stating that “in conse- 
quence of Messrs. Bolekow, Vaughan, and Co. declining in 
future to furnish their statistics, I am unable to issue the 
usual ironmasters’ returns for the past month.” Those re- 
turns were looked ‘for the trade, and it is regretted by 
many that they are not issued. Of course Messrs. Bolckow, 
Vaughan, and Co., have a perfect right to themselves 
inthe matter. Those persons who wish to o information 
about the stocks in the hands of makers will have to resort 
tosome other method. There can be no doubt that the stocks 
have increased during the past month, and unless the de- 
mand improves they will increase still more this month. In 
the various branches of the iron trade there is no actual im- 
provement, although the prospects are better. 

The Wages Question in the Finished Iron Trade.—This im- 
portant question is practically settled. In accordance with 
our notice last week a joint committee of masters and men 
representing the Staffordshire and North of England Iron 
Trades was held at York, on Friday, and the question 
was fully discussed. It was ultimately sonivel that each 
district should recommend, “ That a reduction of Is. per ton 
ia paling Aan ee cent. in forge and mill wages be 
made to effect from the 4th inst. and continued to July 
4th next. That the wages from July 4, 1874, till the 
end of the first day in July, 1876, be regulated by the Derby 
scale.” Since Friday —— of the men have been held 
in various places, and they have agreed to abide by this 
resolution. The es of the iron workers is, therefore, 
settled for upwards of a year. 

The Blast Furnace Men and their Wages.—Yesterday a 
private meeting of the owners of blast furnaces in the North 
of a —— at ree te re and it _ decided 
that if the men did not agree definitely to-day to ponent 
reduction of 10 cent. some of the furnaces would be 
damped down. 


The Cleveland Miners and their ah an area 4 
meeting of the Council of the Cleveland Ironstone Miners’ 
Association was held at Saltburn-by-the-Sea, and a resolution 
was passed expressing their opi that failed to find 
sufficient evidence to prove 





ba yar in operation i Chagos in the ft sx month 
2 tons had been produced, in the next twelvemonth 20 tons 


justice claim a reduetion of 2d. ton in the wages of the 
miners. The council a to wait upon 
the masters to discuss the wages A mass meeting 
was held at Saltburn yesterday and the men en- 
dorsed the resolution passed by their council. There can be 
little doubt that the question will be arranged in a most 
satisfactory manner. 
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Tae Isstiterios or Crvit Exotneers.—At the meeting 
of this Society, on Tuesday, the 14th of April, Mr. T. E 
Harrison, President, in the chair, the following twenty-six 
gentlemen were balloted for, and declared to be duly elected 
associates, viz.: Messrs, Thomas Ashbury, Ashbury Carriage 
and Wagon Company; James Barr, Greenock; William 
Batten, Surveyor to Manor of Aston Local Board; Charles 
Blackwell, Division Engineer, Intercolonial Railway, Canada; 
Frank Samuel Braham, Stud. Inst. C.E., Assistant Engineer, 
P.W.D., India; James Cleminson, Westminster; William 
Langton Coke, Assistant Engineer, Government Railway 
Department, Cape of Good Ho Charles Henry Darbi- 
shire, Temple; Keader Harris, Engineer-in-Chief to the Go- 
vernmentof Bolivia; John William Drinkwater Harrison, 
Stud. Inst. C.E., Assistant Resident Engineer, Settle and 
Carlisle Railway ; Captain Edward Harvey, R.E., Ex. Eng., 
P.W.D., India ; Messrs. Leslie Crassweller Hill, Westminster ; 
Edward Jackson, Assistant Engineer, Hartlepool Harbour 
Works; John William Johnson, Offig. Ex. Eng., P.W.D., 
India ; Sir Harcourt Vanden Tempio Sobastene, Bart., M.P., 
Scarborough ; Messrs. Thomas Edward Kemp, Cannon-street ; 
Louis Auguste de Jacques de Labastide, Trinidad ; Charles 
Mark Palmer, M.P., Grosvenor-equare; Henry William 
Pearson, Assistant Engineer, Bristal Water Works; David 
Rankine, Glasgow; George Shortrede, Stud. Inst. C.E., 
Assistant Engineer, Rio Tinto Railway, Spain; Urban 
Armstrong Smith, Hertford; John Stevenson, Assistant 
Engineer, Furness Railway ; Gilbert Macleod Stewart, West- 
minster; Arthur Thomas Walmisley, A.K.C., Westminster; 
and Alexander Wilson, Dromfield Steel and Iron Works, 
Sheffield. It was announced that the Council, acting under 
the provisions of the bye-laws, had transferred Sases. 
Robert Daglish, Francis Fox, John Clarke Hawkshaw, M.A., 
James Shand, Arthur Telford Simpson, James Carringten 
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Sim , and Henry Hay Wake, from the class of associate | William Cantopher, Harry Polhill Chambers, George Gooch, 


tot of member; and admitted the followi 
dates as students of the Institution, namely, Messrs. 


eandi- | Everard Lempriere Hesketh, Philip Harrison Holmes, John 
rnard | Harry Lorimer, Henry Charles Snell, and Isidore Spielmann. 


























: ore een wees seem 
FW... Rartzoaps.—A Bill introduced into the Iowa 

ure requiring all railroad companies in that State to 
track thelr lines, has been defeated. 
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Ix our notice of the Peel Park Exhibition contained in | 
our number of February 27th, we gave some particulars of | 
the spiral tube economiser exhibited by Mr. Andrew Bell, | 
of Haslingden, and we now annex illustrations which will | 
further explain its construction. For convenience of re- 
ference we may repeat the chief points of our description. | 
As will be seen from the illustration, the economiser con- | 
sists of one, two, or more coils of cast-iron piping of 4-in. 
bore, three such coils being shown in our engraving. There | 
are nine twists in each coil, and the latter are built up of | 
semicircular lengths of pipe, 
diameter at the ends, and connected by turned and 
socket and spigot water-tight joints, these joints being each 
overlapped by a hoop of cast-iron run round the pipe as 
thown in the subjoined detail view. The hoops thus cast | 





on gather round external ribs cast on the pipes, and as they 
cool they contract and draw the turned joints very firmly 
together. The extent to which the lengths of pipe are reduced 
in diameter at the ends is equal to the thickness of the hoops | 
placed over these reduced portions, so that @ constant | 
external diameter is maintained throughout. The coils have 
thus the appearance of being formed in one piece, and their 
exteriors are left smooth for the action of the scrapers. A 
number of coils thus formed are connected to constitute an 

economiser,” the first being joined to the second at the 
top, the second to the third at the bottom, and so on. Or 
the connexion may be from the top of No. 1 coil to the 
bottom of No. 2, and thence on in the same way through 
all, the number of coils depending upon the circumstances 
of the case. The water enters at the end furthest from the 
furnace and passes on towards the hottest part, gradually 
absorbing heat from the escaping gases. It is stated that | 
the circulation of water through the coil is such as to pre- | 
vent the incrastation of the pipes in a 
that even should incrustation take place, any piece of 





measure, and | year were 
the | and coke. 


coil can be easily removed by breaking off the muff coupling, 
and the cleaned pipe, or a new pipe, be replaced in a short 
time in the same way as at first it was fixed, namely, by 
running molten metal round about the grooved ends. 

The scrapers for removal of sooty deposit are shown by 
Fig. 2 annexed, and are formed on what is termed the 
“a and thumb” principle; the thumb or bottom 


nger 
scraper being loosely suspended from the finger or upper 


part of the arm, and made to clip the pipe tightly by means 
of a balance weight at the end of a lever within the diame- 


the lengths being reduced in | ter of the coil. These scrapers are carried by a diame- 
bored | trically-placed bar, which is caused to revolve by tie rods 


attached to cross arms carried by a wrought-iron vertical 
shaft in the centre of the coil. The scraper is also mounted 
on this shaft, but is free to slide upon it vertically, and the 
coils acting the part of a leading screw the scrapers are 
carried up and down as the shaft revolves, first in one di- 
rection and then in the other. The shafts carry worm 
wheels at their upper ends, these being driven by worms 
situated on ashaft driven as shown, the direction of motion 


efficiency. 

we pointed out in our former notice, an advantage 
claimed for these coil economisers by Mr. Bell is the facility 
with which they are erected, the entire machine being self 
contained in an iron framework stand on the bottom of the 
flue. Another advantage consists in the efficient way in 
which the pipe surface is exposed to the escaping gases, the 
pipes on one side of each coil being partially opposed to the 
spaces on the opposite side, while experience has shown that 
the introduction of the apparatus effects no material injury 
on the draught, a very important point to be taken into 


| consideration in estimating the value of an economiser. 





Se ee 
4 aol e of the 


WOODS'S WATER HEATER. 

Ix a letter which appeared in our number of the 20th 
ult., page 206, Mr. Hamilton Woods, of the Liver Foundry, 
Salford, referred to two water heaters erected by him at the 
Southport New Baths. Of one of these heaters we now 
— a which will explain its construction. 

steam is supplied to the outer casing by the branch 
a, from which it passes to the outer annular cast-iron base 
pipe 5 by the two copper pipes cc, This outer annular 
pipe is divided into four parts by solid flanges so as to 
cause the steam, to each half of the base, to pass to the 
inner annular base pipe by the four copper pipes gach 


H 





ie) 


os 9s ‘ 








has solid flanges at ¢ ¢, 
outer annular Lase pipe 


t 
through the copper pipes marked / The solid flanges 
ter base pipe have small holes through 

the water from the condensed 
. There are four of 


The supply pipe to the 
s, discharge at hk. There are eight 
to the annolar rings, which serve to take the 
ee ee ae to the waste pipes 
ore mentioned. For particulars . Berryman’s heater, 
which and Mr. Woods's the recent 

has arisen, we refer our readers to page 198 of our number 
of March 13th last. 
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CHESTERFIELD AND DERBYSHIRE 
INSTITUTE OF MINING, &., ENGINEERS, 
A GENERAL meeting of the members of the Chesterfield 
and Derbyshire Institute of Mining, Civil, and Mechanical 
Eagineers was held on Saturday afternoon the 4th inst. at the 
Angel Hotel, Chesterfield, under the presidency of Lord 


Edward Cavendish. There was a numerous attendance of | 
members. The secretary having mentioned that there | 


was no proposition to amend, or alter any of the rules or bye- 
laws, 

Mr. Charles Binns proposed that Lord Edward Cavendish, 
their present chairman, be requested to act as their future 
president. He had heard that he was inclined to leave them 
—a rumour he hoped was not true. 

The Chairman said that during last year he was away in 


Ireland, and was therefore unable to attend many of their 
meetings. He had consequently felt that it would be better 
if they got some practical president, one who could take a 
leading part in their discussions. However, if they were 
willing to re-elect him he should be willing to serve them 
again. He would, nevertheless, remind the meeting that 
that was not the time to elect officers, but merely to propose 
them 

Diseussion was then »pened on Mr. Wardell’s paper (read | 


at a previous meeting) on nony of Fuel for Colliery 
Consumption,” and after remarks had been made by some of 
the merabers, the subject was left open for further discussion 


at a future meeting. | 


Mr. Swindells, Staffordshire, next referred to the paper of 
Mr. f. F. Martin on “ Coal-Cutting Machinery” (read at a 
previous meeting), and Mr. Bass, Shetlield ; Mr. Davey, Leeds ; 
Mr. Bromley, Mr. Wright, Butterley, and other gentlemen, 
having made remarks bearing on various points of the subject, 
the discussion was adjourned to a future meeting. 

The paper of Mr. 8. Rollingon, architect, Chesterfield, on 
* Workmen's Cottages,” which was read at the last meeting 
of the Institute, was then discussed 

Mr. Coke pointed out what he considered was objectionable 
in the plans. He thought the doors were too close in the 
block, and that there was not sufficient cubical feet of space 
in the rooms to make them healthy dwellings, taking into 
consideration the fact that colliers were in the habit of having 
many lodgers. 

Mr. Rollinson admitted that his plans were not made with 
a view of providing for the accommodation of lodgers. 

Mr. Howe thought a barrack-like large building would be 
best! for lodgers, having it under an efficient system of 
management. 

In reply to the Chairman, 

Mr. J. 5. Smith said that the Sheepbridge Coal and Iron 
Company had recently purchased a quantity of land, and 
having more than they required for their own use, had laid 
out the surplus in sixty building lots, which they offered to | 
their workmen at cost price. Fifty-eight out of the sixty 
lots had been taken up, and it was intended either to form a | 
co-operative building society, or to join the Chesterfield So- | 
ciety, in order to get houses erected. The meeting accorded | 
its thanks to Mr. Rollinson for his paper. 

A brief diseussion then ensued on Mr. Davey’s paper “On 
the Differential Expansion Pumping Engine, considered in | 
relation to the Economy of Fuel and Safety in Working,” 
after which, 

Mr. lloward, secretary, read a letter from Mr. R. Apple- 
garth stating that he could not attend the meeting to further 
explain the details of Denayrouze and Co.'s aérophore, but 
expressing his willingness to do so on a future occasion. 

Mr. R. G. Coke read a long and thoroughly exhaustive 
paper “ On the Pollution of Rivers,” exhibiting, by way of 
illustration, specimens of water from various rivers and 
streams. 

The Chairman remarked that although it was contrary to 
law to so pollute the rivers, yet at present it was impossible, 
considering their large works, not todo so. It was a matter 
to which engineers must direct their best attention. 

A vote of thanks was accorded to Mr, Coke for his paper. 
In acknowledging it he expressed a hope that prior to the 
next meeting members would carefully consider the matter, 
go and inspect the rivers, and give the Institution the 
result. 

The Seeretary continued the proceedings by reading a pro- 
— from the Rey. Samuel Firth, M.A., for “A Universal 

ail Gange for Collieries,” discussion on which will be taken 
at the next meeting. 

The Chairman then announged that the next would be the 
annual meeting, and would be held in May. 

On the motion of Mr. Swanwick a vote of thanks was given 
to the noble president, who, in acknowledgment, said he 
was willing to serve them to the best of his ability, although 
he was afraid he could not do them much good. 








THE RESISTANCES OF SHIPS. 


On Experiments for the Determination of the Resistance of 
a Full-sized Ship, at various 8. . by Triale with 
ILM 8. Greyhound. Performed off Portsmouth in August 
and September, 187L.* i Wiirram Frovps, F.B.S. 


(Continued from page 268.) 

Tue irregularities of the’curves obtained by the differentia- 
tion require explanation ; an eng no doubt, partly from 
the circumstance familiar to all who are engaged in investiga- 
tions of this kind, that ia graphic solutions, unlike those of 
pure mathematics, “ Differentiation” is more difficult than 
“ Integration.” 

This inevitably follows from the smallness of the quantities 
to be taken account of, since, within certain limits, the 
absolute magnitude of the error we make in measuring a 
email quantity, is likely to be as great as that we 


* The substance of this Report 





was contained in the two 


' 





- read by Mr. Froude before the Institution of Naval 
i at Tecent meeting. 


in measuring a large one ; so that its relative magnitude will 
“— in proportion as the quantity itself is small. 
us, whereas if the ship's speed were steady we might 
count it by the distance she travelled in several consecutive 
minutes, we must count it on the contrary, while she is 
undergoing retardation, by the distance she travels in but as 
many seconds. Hence an error of given magnitude in time 
or space, will in the latter case be in effect sixty times as 
great as in the former. 
But besides these errors, which perhaps should be rather 


' termed inexactnesses, it cannot be doubted that tidal irregu- 


larities (such as have been already adverted to) must have 
introduced into the results sensible errors, which were here 
of the more importance since, from the nature of this retar- 
dation experiment, the speed correction which the revolutions 
of the Active’s screw furnished during the towing experi- 
ments was no longer available. 

It was possible in fact that the slip, small as it was, of 
the log-ship would occasionally carry it from a slower into 
&@ more rapid current, or vice versd—circumstances under 
which the consequent speed errors would be at a maximum, 
since the whole difference of tidal speed would thus be in- 
troduced into the speed reeord, without any real change in 


| the speed of the ship. 


Or again, as must have happened more frequently, the 
ship herself might traverse water having varied tidal sperd, 
and would therefore at once experience the altered rate of 
retardation due to this adventitious alteration in her speed 
through the water, of which the speed record could take no 
cognisance. 

It is of course impossible to say to what exact extent either 
of these forms of error was in reality the cause of the greatest 
of the irregularities instanced ; but it is possible, and at the 
same time instructive, to trace out to what extent one or the 
other must have been called into existence if the whole of the 
irregularity apparent in the worst of these curves, namely 
that under condition No. 4, were attributable to it. The re- 
sult is as follows 

The experiment in question occupied a period of not quite 
seven minutes, which we may divide into three approxi- 
mately equal parts, corresponding with the main features of 
the irregularities which its results contain. And the irre- 
gularities are such as would have arisen if during the successive 
intervals the log-ship had deviated into tidal changes such 
as to carry it first ahead at a mean speed of 15 ft. per 
minute, then astern at the same speed, and then again ahead 
at 15 ft. per minute. Or, again, they would have arisen if 
during the successive intervals the ship had encountered first 
a relatively adverse tide of 75 ft. per minute, then a relatively 
favourable one of 120 ft. per minute, and lastly an adverse 
one of 180 ft. or 190 ft. per minute.* With this explanation 
I think that even the worst of the irregularities which the 
curves of retardation present cannot be held to invalidate 
the conclusion to which their general character points. This 


| may be best arrived at by a comparison of the mean of the 


areas which the several curves of retardation contain on a 
given length of base, with that of the dotted curve which 
shows what would be the rate of the ship's retardation 
due to her resistance if her own mass alone were the basis of 
the calculation. The ratio of the former area to the latter 
will be the inverse ratio of the ship’s virtual mass (includin 
the dynamic effect of the surrounding water) to her actual 
mass. The smaller the rate of retardation the greater must 
be the virtual mass. 

Treating thus the curves which relate to the ship at her 
normal and light displacement, her virtual weight appears 
to be in the former case 1.20, in the latter 1.16 her actual 
weight. It is not improbable that the ratio would be some- 
what the smaller with the ship at the lighter draught; at all 


|} events as only one experiment was tried under the latter 


condition, while under the former condition there were five, 
it seems that the true ratio cannot well be more than, though 
probably it is not much under, 1.20. 

With the object of testing the resulta of the retardation 
experiments by examining the operation of the same prin- 
ciple from a somewhat different point of view, two experi- 
ments were made in which the ship was sabject to the 

accelerating force which the towing power of the 
tive and the strength of the tow-rope itted. 

It had, indeed, appeared at first sight that a far more 
critical test of the principle could thus be applied; for it 
seemed as if the very greatest strain which tow-ro 
could bear might be applied to the Greyhound when actually 
or nearly motionless, and when, therefore, the effect of her 
resistance and the possibility of error in estimating it would 
be almost eliminated. 

But unfortunately this could not be realised, because, 
in order to commence thus from a state of rest, it appeared 
on reflection that it would be to have the tow-rope 
already horizontal, yet without strain ; for with it hanging 
in a bight it was impossible for the Active to ahead at 
full speed, since the sudden strain brought to by its 
being Font pei would have been altogether inadmissible ; 
yet so small was the ship's resistance at low speed, that the 
tow-rope was not even approximately strai until a 

of about 6 knots was attained, nor could i 
an effective start have been established except by securing 

a 


[ 


the stern of the hound to some ship at anchor, b 
slip-rope which id be let go only when the strain, 
having been gradually brought to bear, had risen to a suffi- 
cient maximum. 


The numerous ‘ 





contemplated ; and the results of the two experiments tried 
are iD consequence less instructive than those of the retards. 
tion series. 

The ratios thus deduced are 1.075 and 1.065, being in both 
cases considerably less than that obtained from the retardation 
ex periments. 

he very great alternations of force which were involyed in 
the alternate tightening and slackening of the tow-ro 
which it seemed impos:ible to avoid while the acceleration 
was in progress, and the effects of which are manifest in the 
great and characteristic irregularities of the curves of aceele. 
ration, detract considerably from the reliance to be placed 
on those results; and on the whole I am inclined to think 
that the ratio 1.20 which was deduced from the retardation 
experiments is to be accepted in preference. 

n reference to the question of waste through engine 
friction, and defective efficiency of propeller, I subjomn a 
comparison between the results of these experiments and 
the performance of the ship on the measured mile. I have 
selected for this pu a trial of the Greyhound at Ply. 
mouth on July 29th, 1865, in which she had the same draught 
as that styled “ normal displacement and trim” in these ex. 
periments. I have also imported into the comparisons 
trial of the ship Mutine, sister ship of the Greyhound, on 
February %th, 1855, at precisely the same displacement. 
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From this it would appear that the engine and propeller 
efficiency of these ships is less at low speed than at full speed, 
and that at the best there is a loss of 58 per cent. 

A perhaps more instructive way of treating the question 
is, to compare the apparent thrust of the propeller with the 
actual resistance of the ship; and this comparison appears 
in the following Table : 


True resistance in pounds, 


Suir. 


per minute. 
punds, ic, 
1. P. x 33,000 
lrue resistance 
indicated thrust 


speed of screw 


I. 


deduced from towing 


Indicated thrust in 
experiments. 


I.HP. on measured mile 


trial. 


| Speed of screw in feet 


. 786 | 1245 20,830 | 10,770 B17 
Greyhound { 458 | 10389 14,390 | 6,200 | 431 

' | 770 | 1230 20,650 | 9,440 |.457 
Mutine ... i 328 |} 952 11/380 | 4,770 | 419 

















Making the utmost allowance for engine friction, &., it 
seems from this impossible to doubt that the actual thrust 
delivered by the screw shaft is largely in excess of the re- 
sistance due to the ship, and that considerable extra resis- 
tance must be caused to the ship by the action of the screw 
by the dimiaution which that action produces on the hydro- 
static (or perhaps I should say hydrodynamic) pressure of 


the water against the contiguous of her run. I have 
often insisted on this effect of screw working in the 
dead water close to a ship’s stern—al considering the 


great importance of the subject, I have but small suc- 
cess in my endeavours to draw attention to it, and I believe 
that there is a general su; iti that the effect is but small 
in the case of a ship having as fairly fine a run as the Grey- 
hound. Nevertheless the above comparison seems to show 
that it is considerable ; and this is corroborated by six of the 
towing experiments at “normal trim and displacement, 
taken with the screw lowered into its working ty In 
three of these six experi the screw was allowed to re- 
volve ; and it will be seen that in these three cases the 
resistance of the ship is much higher than at the same speeds 
with the screw lifted, nay even with it down and fixed. 
(To be continued.) 
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URBAN RAILWAYS.—No. [X. 

We have now before us all the necessary data for 
determining the consumption of coal per train mile 
on our model urban railway. The work to be done by 
the engine in running the -mile between stations 
bas been calculated and expressed in mile- pound 
units, and the probable performance of the engine 
has been carefully considered, and expressed 
in pounds of coal per indicated horse power per 
hour. Our next step will be to reduce these ele- 
ments toa common denominator, and it will per- 
haps be most convenient to refer the performance 
of the engine to mile-pound units of work per pound 


of coal. We have, therefore, the number of mile- 
pound units (U) equivalent to a force of one horse 
power acting for one hour: 
pues . ww DD 
bzsu 
And since the expenditure of coal in the performance 
of that duty is, as we have seen, 3.5 lb., it follows 
that the number of units of work attributable to 
each pound of coal will be : 
U= _ ~ =107 mile-pound units . . (2) 
vw 
But the work to be done by our engine in its half- 
mile run has been estimated (Article No. VI.) at 14.6 
units per ton of train; hence, W being the weight 
of the train in tons, the consumption of coal per 
train mile in pounds (c) will be : 
2x46W_ogwi  ., (3) 
107 
It will be obvious that the coefficient, .273, in the 
preceding equation is not a constant, but a function 


of many variables, amongst which the mean speed 
per hour, and the tractive force and brake power 
per ton, are the most influential. We shall do 
well, therefore, to deduce the value of this coefficient 
for other proportions of tractive force and brake 

wer than the 50 lb. and 100 Ib. per ton assumed 
in previous calculations. The cases we propose to 
consider are the following : 

1. A tractive force of 57.5 lb. per ton, or 15 per 
cent. greater than before. 

2. Brake power equivalent to 200 Ib. per ton, or 
double its former value, 

3. A combination of the preceding augmented 
accelerating and retarding forces. 

Cast 1.—Tractive force 57.5 Ib. per ton; brake 
= 100 Ib. per ton; mean speed on 
,orizontal 15.64 miles per hour, or 
115.1 seconds for the half-mile run be- 
tween stations. 

We require first to ascertain the maximum 
velocity acquired during the run, and this may be 
obtained graphically from the firat of our “ time and 
speed” diagrams (Article No. V.), since nothing 
more is necessary than to draw the slope represent- 
ing the acceleration of 15 per cent. steeper, 
and to lower the flatter slope representing the re- 
tardation by frictional resistance until the area of 
the new diagram so constructed is equal to that of 
the former one, when the required maximum speed 
may be at once scaled off. By this method a mere 
glance at the diagram will inform us that the 
maximum speed necessary to insure the required 
mean speed of 15.64 miles will be about 25 miles per 
hour. Testing this by the equations given in Article 
V., which need not be recapitulated in full, we 

ve: 

The spaces during which the steam is on, the 
brakes are on, and the train is running free, respec- 
tively, as follow : 


25° 
ta lenis. fw wD 

‘ 0.6 x 45.6 
0, = 14x57 Ls —5x12_ o516mile . (5) 
#,—.5—.194—.0516=.2544 mile . (8) 


The velocity r, at the moment of application of the 
brakes : 
v,—V70.6 x.0616X112=20.2 miles per hour (7) 
ve times corresponding to the spaces enumerated 
above : 
,— 10? X 26 _ 56 seconds e he ee 





“==18.8 seconds . ’ (9) 


= 102 $8 _ 49 8 seconds (10) 
12 
Therefore, 
T=56 +18.3-+40.8=115.1 seconds as required (11) 
The units of work performed by the engine and 
absorbed by frictional resistances and the brakes, 
respectively, will be : 


Work done by engine 
Absorbed by friction U=5 % 12 = 6.00 (13) 
” brakes 9 U=.0516«100 = 5.16 (14) 
It appears, therefore, that the slight increase of 
15 per cent. in our tractive force is sufficiently in- 
fluential to cause the waste power, or that employed 
in grinding away the brakes to be reduced from 8.6 
units to 5.16, and, of course, the consumption of 
coal per train mile will be correspondingly dimi- 


mile-pounds. 
U=.194 x 57.6=11.16 {13 


nished. In this instance the consumption in pounds 
will be: 
ex?* W.20w . (15) 
‘ 


or, about 23 per cent. less than before. 
We must now consider in like manner, 

Case IL.—Tractive force 501b. per ton; brake 
power 200 Ib. per ton; mean speed 15.64 
miles per hour. 

By a coincidence, the maximum speed in this 


instance will, as in the last case, be 25 miles per hour. 
We have, therefore : 
4 £ 2 " 
=" _=233mile. . . (1) 
70.6 x 38 
to) ra f 6 
oa XS x 13 .0283 mile ‘ (Q2 
200 
8, =.5 —.233 —.0283 = .2387 mile ° : 
v' = V7.6 x 0283 x 212—20.54 miles per hour (4) 
t,= mocks 2967.2 seconds . ~—_ (5) 
02 20.5 
i. 0: x 20.64 _ 99 . (6) 
212 
102 x 4.46 - 
t.= - meOO bis 6 (7) 
Hence, 
T—67.2 + 9.9 4+38.0=115.1 seconds as before . (8) 


The units of work performed and absorbed will 
be: 
mile-pounds. 
Work done by engine U=.233 x 50=11.66 (9) 
Absorbed by friction U=.5 x 12= 600 (10) 
= rakes U=.0283x200=— 5.66 (11) 
And the consumption of coal per train mile will 
be: 


_2x 11.66 W_ sie w 


= (12) 
107 
or about 20 per cent. less than before, and this 
20 per cent. saving is wholly due to the brakes 
having been doubled in power. 

When the tractive force is constant, the con- 
sumption of coal per train mile will be proportional 
to the square of the maximum speed, hence know- 
ing that in our original case the consumption was 
.273 lb. per ton, we could at once have obtained 
the reduced amount in the present case as follows : 


e==.273 W ssi —=,218 W, as before (13) 


Now for our final case where the tractive force 
and brake power are both increased. 
Case I1].—Tractive force 57.5 Ib. per ton; brake 
yower 200 lb. per ton; mean speed 
15.64 miles per hour. 
Here the maximum — will be 23.8 miles per 
hour, and the spaces and times will consequently be 
as follow : 


o,= > _=176mile . 2. (1) 
706 45.5 
s,=278 xT 5— 5% 0208 mile . (2) 
2u 


$.-=.5—.176 —.0206= 8034 mile . , (3) 
v,=a/ 70.6 x.0206 x 212— 17-54 miles per hour. = (4) 


t= 102X288_sa4ccconds . . (5) 
45.5 
102% 17.54 
— TS" "=8A seconds . . 6 
; fs 212 ) 
‘= oe 53.3e0econds . «. (7) 
Therefore, 


T=53.4 + 8.4+634=—115.1 seconds as required. (8) 
For the units of work we have : 


ger pers 
Work done by engine U=.176 x57.5=10.14 (9) 
Absorbed by fri U=5 x12 = 6.00 (10 


» | brakes U=.0206x200= 414 (il 
The consumption of coal per train mile will con- 
sequently be, 
c= 2XIWeigw.. . (2) 
Hence by increasing the tractive force 15 
cent., and the brake power cent, per cent., & saving 
of upwards of 30 Pe cent, has been effected in the 
consumption of fnuel—the mean speed in both in- 
stances being the same. 
The results of our calculations in the four preced- 





ing cases are summarised in the following Table : 


Tractive Force Brake Power Consumption of Fuel 
per ton. per ton, per ton per mile. 
Ib. Ib. lb. 
50 100 278 
* 67.5 100 -209 
50 200 218 
57.5 200 190 


instructi the consumpti 
of fuel thus deduced with that obtained in practice 
on different lines and under varied conditions. 
What the performances of our early locomotives 
were, we may learn from a very interesting article 


on ‘Inland Kernge 9 4 which a in the 
Edinburgh Review of July, 1833. question is 
there dloounsed tn great ‘otal, tl sinong other 


facts we are informed that the most powerful 
engine of the day, the “Sampson,” a four-wheel 
coupled engine weighing 10 tons 2 cwt., transported 
a gross load of 235 tons a distance of 30 miles in 
2 hours 40 minutes, with a consumption of 1762 Ib. 
of coke; and that a somewhat lighter engine, the 
* Victory,” burnt 929 Ib. of fuel in taking a load of 
101 tons the same distance in | hour 34 minutes, 
Hence the consumption of fuel per ton per mile in 
these instances was .25 lb. and .31 Ib. respectively. 
In Stephenson’s first engine—the “ Rocket”—it 
may be remembered, the consumption was nearly 
Llb. per ton. 

The progress made in the fifteen years succeed- 
ing the period above referred to, is well illus- 
trated by the results of Sir D. Gooch's trials of 
his eight-wheel express engines and six-wheel 
coupled goods engines, as recorded by Clark, 
and the t 2 ormances of the — day 
are probably fairly represented by the —— 
cited by Mr. Robinson in his paper on ‘‘ Modern 
Locomotives,” read last session at the Institution of 
Civil Engineers. It will not be necessary to parti- 
cularise these instances, but we shall summarise the 
results with others in a succeeding Table. We pro- 
pose to iuclude in the Table an estimate of the 
probable mean consumption of fuel per ton on the 
whole of the Great Northern Railway system, but 
since our figures must be taken as approximate only, 
and not as an official return, it may be well to ex- 

lain the bases upon which the estimate has been 
ramed, In the last half-yearly report of the com- 
ny’s locomotive superintendent, the train mileage 

is stated to be 5,255,584 miles, and the mean con- 
sumption of fuel 37.7 lb. per mile. The tonnage is 
not given, but we learnfroma return made a few years 
ago by the compaay 's accountant, that between the 
years 1856 and 1865 the total number of trains - 
ing over the Great Northern Railway between Hat- 
field and London was 205,678, and the total tonnage 
42,236,746 tons, which is equivalent to an average 
of 205 tons bod train. Taking the traffic of the last 
year only of the preceding series, the average weight 
of train amounted to 208 tons, and if we allow for 
the development of local lines, and general increase 
of traffic, we shall probably be not far wrong if we 











assume the present a to be 210 tons. Upon 
the bases briefly indicated above, the following 
Table has been compiled : 
Wl bE 
A ls | 
ei ible 
.\| si 3 
has is re 
= § ; 
din 
Year 1832. tale, |tons| Hb. | tb, 
“ Rocket” oe foee ose ave} 32-4, 17 116.5) 93 
“ Victory” | somng: laeapeermieg ss tem | be ae a 
Sampson I ee ‘ 


Great Western Railway express (aver- 











aa. coe ote) ovef 5B |LO6 186,7) 094 
Great Western Rai goods (average 
of 853 are we ow | 20 [840 156.0 P17 
London and “North-Western express 

(average of 285,839 ee | 88 1118 |26.8).23 
London and North-Western goods ...| 19 42.2) .16 
London and South-Western express ...| 34 | 99 |16.0).15 
London and South-Western “ special” ..) 31 [236 (28,8 |.13 
« - Year 18738. 

reat Northern Railway express (best 

— ) 2 . 42 (225 (27.0! .12 
Great Northern Railway. All traffic and 

various kinds of coal 

6,255,584 miles) ot 2% ae evs} ove (220 [87.7/ 18 
London and North-Westernexpress ...| ... 155 26.3/.17 
Bombay Railway, goods.,. _... eos] -» [499 [59.2 |.12 
Furness Railway, goods... 9. s.| + sd 40.2) .12 











“A comparison of the last column of the above 
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Table with the previously tabulated estimated con- 
sumption of fuel in the instance of our urban rail- 
way will show, that whilst improvements in me- 
chanism and a higher working pressure of steam 
enable us to conduct our traffic with a smaller ex- 
penditure of fuel than obtained with the earlier lo- 
comotives, yet, on the other hand, the special 
detrimental conditions affecting urban railways are 
so onerous that we are distanced entirely in the race 
for economy 7 even an inferior class of locomo- 
tive when working on an ordinary railway. 

We must now consider the weight of trains 
plying on urban railways, and we shall then be at 
once able to deduce the probable consumption of 
coal per train mile. 


SCIENCE EXHIBITS AT THE VIENNA 
EXHIBITION.—No. XII. 

Tue telegraphic apparatus exhibited by M. L. 
d’Arlincourt belongs to the autographic class. It 
consists of two cylinders revolving synchronously, 
and covered respectively with sheets of chemically- 
prepared paper and tin-foil. On the latter the 
despatch to be sent is written with insulating ink ; 
the passage of the current determines on the former 
an electro-chemical tracing, which is an exact re- 
production of the message. 








This instrument is shown in the accompanying 
perspective view, and also in Fig. 1. These two 
differ from each other only in some details relating 
to the synchronous mechanism, especially the sub- 
stitution of a coiled spring for the metallic rod or 
diapason. 

‘The method by which the isochronous movement 
of the transmitting and receiving portions of the ap- 
paratus is secured, is novel and ingenious. Instead 
of the conical pendulum of Meyer's apparatus, M. 
d’Arlincourt regularises his trains of wheelwork by 
metallic rods ; not, however, in using their rectilineal 
but their circular vibrations ; and the synchronism 
of the rods being once established, it is main- 
tained by the instrument itself. The error which 
may glide in cannot in any case be considerable, 
as the corrective action takes place at every revolu- 
tion of the cylinders. One of these—the trans- 
mitter—is automatically brought to rest, in which 
state it must remain until a current from the receiver 
releases a little catch, and sets it rotating again. 
In the mechanical] arrangements necessary to insure 
this immediate rotation, lies a considerable part of 
the originality of the apparatus. Two trains of 
wheelwork, shown in Figs. 1 and 2, are so disposed, 
that they may act either separately or together. 
The train a ¢d¢ /, which is used solely to maintain 
the synchronism, is connected with the rod K, while 
the other ag 417 drives both the cylinder g which 
carries either the chemical paper or the tin-foil, and 
also the micrometric screw g’, along which the 
tracing-point or style slides as it successively comes 
into contact with every point on the surface of the 
paper or foil. As the two trains do not necessarily 
work in conjunction, one of them—the autographic 
for instance—may be stopped without in the least dis- 
turbing the synchronous train, and vice versd. This 
is readily effected by the axle a, which is common to 
both systems, and which, as it plays an essential part 
in the proper working of this apparatus, we give on 
an enlarged scale in Fig. 3; 2 Aa’ is the axle, carrying 
atone extremity the pinion A, which gears into 
g 4 ij, Fig. 2, and at the other a’, the piece D R, 
whose ré/e we shall presently see. B B’ 6 moves freely 
ona A a’; it consists of the pinion B gearing into the 
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wheelwork ¢d¢, and of the wheel B’. R B’ is aratchet 
or spring which secures the joint movement of the 
axle and B B’. The teeth of the ratchet wheel are so 
made that when aAa’ is brought to rest by D R, 
the wheel B’ B’, and the pinion B—that is to say, 
the synchronal regulator—still continue to rotate. 
When D R is released, the axle a A a’ is set free, and 
with it the train g Ai j of the autographical section. 
The ratchet R at the same time abuts against one 
of the teeth of B’ B’, and immediately begins to re- 
volve with the velocity of that wheel. The me- 
chanism by which D & is stopped, and afterwards | 





released, will be understood from Fig. 4. EE’is4 
lever carrying a cam F, which is effectual in arrest- 
ing D R. ‘The end of the lever rests on the extremity 
of G H, which arm carries the keeper of the electro- 
magnet M. As soon, then, as the transmitter stops, 
and a current is sent from the receiving station, the 
keeper G is attracted, and E E’ assumes the dotted 


| position E E’'; DR being released, begins to re 


volve together with its axis, and the train 

whesbwetk that drives the cylinders. As this > 
rent is sent by the receiving station just at a 
moment when the two apparatus are in exactly 
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similar conditions, it follows that the practical 
synchronism of both instruments is maintained, 

We shall now examine the electrical connexions. 
The current that releases the transmitter is quite 
distinct from that which is sent to the cylinders, 
and its duration is only a small fraction of one of 
their revolutions. It is by means of s LL’, Figs. 5 
and 6, that the same battery current is commutated, 
and made to fulfil this two-fold purpose. This 
lever oscillates freely on its fulerum L, and may 
assume the three positions s Lm, sLyg, and «LZ, 
according as it comes into communication with the 
various points on the circumference of »go. Inthe 
first of these positions, viz., s Lm, the line-current, 
arriving at L, will be sent to the electro-magnet M, 
and will thus free the transmitting instrument, as 
explained above, In the superior position, viz., 
s L¢ (better shown in Fig 6), the current from the 
battery cc z, passing through the binding-screw C, 
traverses ¢ L, and reaches the line-wire at L. In 
this case the apparatus ceases to be receiving, and 
becomes transmitting. It is while the lever is in 
these extreme positions that the synchronous move- 
ment of the cylinders is regulated. In the inter- 
mediate position s Lg of the lever the current 
from the sending station is directed to the cylin- 
ders by the contrivance rK K. It must be 
borne in mind that the cylinders are in per- 
manent connexion with the earth, When the 
apparatus is a receiver the lever is in the dotted 

ition s Ly, Fig. 5. ‘The line current then passes 
rom g to L on the horizontal plate K Ke as 
indicated. This plate contains several divisions, 
all of which are carefully insulated from one 
another, That marked L communicates, as we 
have said, with the line, S with the style, and 
e with yep) api pole of the battery. ‘The three 
prongs of the commutator 7 K are electrically con- 
nected with one another, but are insulated from 
the arm rj. In the present case, the line current 
arriving at L, the fulcrum of the lever, will pass from 
yg through the first two prongs of the commutator, 
and thence through the metallic sector s and the style 
to the cylinder A B and to earth. On reaching the 
paper, it will decompose the preparation, leaving asa 
record of its passage a fine precipitate. The breadth 
of this line will depend upon that of the corre- 
sponding letter in the original message; or in 
other words, upon the duration of the current. 
When the style of the transmitter again meets the 
insulating ink of the written message, the current 
is sent into the line, and a part either of the same 
or of another letter is traced. ‘The ensemble of 
these minute lines or tracings forms a message which 
is a perfect fac-simile of the original. 

The system represented in Fig. 5 is practicable 
only for short lines. If used for considerable dis- 
tances, it becomes necessary to introduce a relay, 
which appendage requires the various modifications 
shown in Fig. 6. The commutator is thrown into 
the position indicated by means of the handle 04, 
Fig. 1. The line-current is led as in the former case, 
from g to the central division on the plate K' K’. 

As the first three prongs connect the segments 
marked L and R, the current will pass from L to R, 
and thence through the binding screw LR to the 
relay, which sends the current from the local battery 
through B B’ B to the commutator, and thence from 
the segment ; to the style. 

As all autographical instruments require a very 
rapid succession of currents, M. d’Arlincourt was 
obliged to devise an improved form of relay which 
would meet this condition, the ordinary relay being 
too much affected by return currents and by varia- 
tions in the residual magnetism of the cores. In M. 
d’Arlincourt’s relay, Fig. 7, the magnetic action of 
the coils of the electro- 
magnet is used to attract 
7 the thin metallic pallet or 
tongue, destined to com- 
plete the electric circuit, 
whilst the remanent mag- 
netism, which has hither- 
to been an impediment to 
the proper working of re- 
lays, is used as a substi- 
| tute for the ordinary an- 
at om T tagonistic spring. When 
a we a current a_i the 
coils, A and B become respectively the negative and 
positive poles. The intensity of magnetisation is 
greatest at the free ends A and B, and it diminishes 
as we approach the neutral line E, at which it is 
obviously a minimum. 

Here at p is pivotted a small strip of steel pre- 
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viously magnetised. When the current passes, the 
south pole a is attracted by the opposite polarity of 
m, and at the same time capella ty a. Under 
the action of these forces, the free end of a p would 
move towards »’. But the coils C and D exerta 
magnetic influence on the same movable tongue, 
which is opposite in direction to the former, and 
also of greater intensity. The tongue a p will thus 
obey the latter force, and move from its position of 
rest over to 7, with which it will ‘remain in contact 
as long as the current is passing. During this time 
the local battery is brought into action. When the 
current ceases, the influence of the coils instan- 
taneously disappears; but it is otherwise with the 
soft-iron cores, their residual magnetism being con- 
siderably increased by the extra current, which is 
developed at the moment of opening the cirenit. 
The little magnet a p will thus yield to the force 
repelling it from n, and soliciting it tom. In this new 
position it will remain until the circuit is again closed, 
when it will move from ov’ back tov. The oscillators 
of a pare regulated by the two screws r and ov’. 

‘To suppress the return currents it is only neces- 
sary to regulate the relative positions of the points 
of » and @', so that @ p may remain stationary 
when the circuit is closed, and make a complete 
oscillation when the circuit is opened. 

This relay has the advantage of requiring little or 
no adjustment, as every current must necessarily 
displace the movable magnetic strip in the proper 
direction for sending messages. It possesses con- 
siderable sensitiveness, and works with rapidity. 

By the introduction of this relay the autographic 


apparatus which we have just described has suc- | 


cessfully transmitted messages to distances of 560, 
and even of 740 miles. 

M. d’Arlincourt also uses his relay for the pur- 
poses of translation, and the manner in which the 


correspondence between two distant stations is | 


established, is shown in Fig. 9. A Ais the trans- 
lating relay, and is so arranged that the tongue or 
pallet L will make only half an oscillation in one 
direction when the circuit is closed, and a complete 
oscillation when the circuit is broken. The pallets 
L. and R are pivotted upon the two poles of a per- 
manent magnet K, and, therefore, possess opposite 
polarities. As long as no current passes, the residual 
magnetism of the cores retains L in contact with the 
screw T, while the inherent magnetism of R main- 
tains it in contact with B. M is a sounder connected 
with the screw V and the local battery P. When at 
rest, the armature N is drawn to the insulated screw 
Y by the spring U; a thin wire connects N with 
the coils of B B, which, on account of the sharp 
clicking sound of the pallet N, is called the “ whip” 
relay. ‘The second part of the apparatus, marked 
in the figure as receiving the Marseilles line, is 
identical with that which we have just described. 
The sets of relays communicate with each other by 
the wires F and F’. The first, F, puts the screw T in 
permanent connexion with the coils A’ A’; the 
second connects T’ with A A. Let us now sup- 
pose that the employé at Marseilles opens corre- 
spondence with the operator at London. The current 
will arrive at the magnet K’, whence it will pass 
through the tongue L’, the screw T’, the connect- 
ing wire F’ to the coils A A, and thence to earth. 
As soon as the electro-magnet is made, L passes 


from its position of rest into contact with V, thus | 


closing the circuit P, and transmitting the current 
from M through V and L to the London line wire. By 
the action of the same current, N moves from Y to 
X, and closes the circuit of the local battery p, the 
effect of which is to keep R in contact with the 
screw QO. When the electrical signal has been sent, 
L, returns to T, and N to Y. By thus breaking the 
circuit of the local battery, the pallet R is thrown 
over to 8S, and the London line is put to earth. 
After discharging the line, R returns to O, as ex- 
plained above. 

The sounders form a valuable controlling appa- 
ratus, as they indicate in an audible manner whether 
the relays are working properly or not. It is in this 
simple way that M. d’Arlincourt meets the diffi- 
culties of automatic translation. ‘This relay is 
actually used in connexion with the various Channel 
and North Sea cables; and we may add in concluding 
that it has, for upwards of a year, performed the 
work of translation between London and Marseilles, 


INDIAN PUBLIC WORKS DEPARTMENT. 


To tux Eptror or Exeineentse. 


i hey will have to look at the matter in| the friends of the students at Cooper’s Hill College, and the 
cn mero ae ode which be hopes will not be for a) friends of the civil engineers already in Government emp] 
very long while. In giving this advice, is not “ Friend” in-| unite in endeavourin to obtain a similar benefit for them 7 
stilling rather selfish ideas into the mind of his son, whois| Even * Friend” himself, it is hoped, will assist in this 
in his second year at Cooper's Hill? That son hopes next good cause. I remain, Sir, yours, & 





year to join the Public Works Department of India, in which Facts. 
there are already, it is believed, between five and six hundred es es 
civil engineers, some of whom are of many years’ service, and STEAM JACKETS. 


“ Friend” deliberately advises him not identify himself with . 
the five or six hundred already in the depart who will To tax Epitor oF Exoinesnisc. 
be associated with him, and some of whom his im- S1n,—Kindly favour me with space in your journal for 
mediate official superiors, but to hold aloof, and defer thecon-| the following in reply to letters of “ Marine Engineer” and 
sideration of the question of pension until the time draws one si “PM” ; 
nigh, when, in the ordinary course of events, he mayneed) | the better way answer to “ Marine Engineer” will be, 
one himself. : to describe the system that is carried out in the several 
The passed ‘students of Cooper's Hill will require but a steamers, in connexion with the taking of diagrams, from 
very short residence in India to enable them to d| whence those that he questions were taken. Each engine. 
the disadvantageous position they will occupy im the matter | room is furnished with a sack weighing machine and coal 
of pension and precedence, but it will do no harm for them to | measure spate of holding 2 ewt. wtp : filling. The chiof 
learn a few facts now 4 engineers have instructions to weigh and measure the coals 
Under present rules, civil engineers in the Public Works | as are consumed (weather permitting), but at least not 
Department cannot obtain a pension (even when imeapaci-| to omit to measure and weigh coals a less number of times 
tated from further service by sickness contracted from ex- | than twice in each week, each duration of time of measuring 
posure in the performance of their duties) antil they have | to be not less than twenty-four hours, so that on termina- 
lactually served fifteen years in India, whereas @ young) tion of voyage, the quantity of coal remaining may corre. 
civilian can obtain a pension on medical certificate after five spond with what has been consumed. Diagrams from each 
years’ service. : engine are to be taken twice in each week throughout the 
"A civilian, after twenty-five years’ service, out of which three | yoyage. 
may be spent on furlough in England, can claim a tad | Diagrams showing the benefit of steam jacketting are to 
| liberal peasion ; whereas civil engineers eannot claim a 1| be taken twice each voyage, once on the outward and once on 
lone until after thirty years of actual sergice, exclusive of all| the homeward; a quiet day is if possible selected, or a day 
| furlough, even if taken on sick certificate. , | that may be expected to have the weather equal throughout. 
Three out of six years’ furlough ean be counted as service | The first operation in connexion with diagram taking is the 
|towards pension in the Civil oo and a similar | Jaying out on the stokehole plates the expected quantity of 
| privilege is accorded to other departments; whilst the/| coals to be consumed during four hours. The steam is to be 
| students of Cooper's Hill will find that although allowed | kept as near as possible at a certain pressure during the 
| furlough rules identical with those of the Civil Service (ex-| whole time of trial. Diagrams are taken with jackets on 
cept as to the invidious distinction in the limit of pay whilst | during first four hours, the second four hours is a repetition 
|on leave) they will not be able to count a single year of | of the (first, with the exception that the steam is shut off 
| furlough as service towards pension, and this is one point / the jackets, the third four hours has jackets on, the fourth 
that makes the revision of the pension rules a question of | four hours has jackets off, and so on until the twenty-four 
| more immediate importance to them. : hours have elapsed. fe have a mean of three sets of 
| The climate of India is trying and treacherous, and it may | cards showing the benefit of steam jackets by that system. 
|oceur to some of the successful students, as it has occurred to The diagrams alluded to were a set taken under such cir- 
| others before them, that they may be compelled to take sick | cumstances as I describe. We have had many diagrams 
| leave after one or two years’ service. Will it not be more satis- | from engines of different sizes (same makers), all showing as 








| factory for them under such cireumstances to know that they | good or better results than those in question. 
jare on an equal footing with their brothers in the civil,| ‘Marine Engineer,” and those of your readers who are 
military, and medical services ? 3 _ _ | doubtful on the gain that I show to be due to steam jackets, 
| As regards the question of precedence or recognised social | may rest assured that eminent engine makers such as Messrs. 
| position, I thinkfthat the remarks of “ Friend” tend to hide | Penn, Maudsley, Napier, and Elder, would not be at the cost, 
| the real point at issue. much less the risk attending the making of steam jackets to 
The words “social ishs” in “ Junglee’s” letter of the | cylinders, if they had not well calculated the advantages 
| 27th of March, are perhaps rather #1 when taken apart | in having them. The article in The. Engineer I termed “ slip- 
from the context, but are fully explained by the letter itself. | shod,” as it evidently was got up in a clumsy manner to 
“ Junglee” did not for a moment mean to intimate that | mislead. I was sorry to such articles on steam 
| the students of Cooper's Hill and their wives would be excluded | jacketting in an engineering journal. 
| from society in India, amy oem in the recently pub-| In the former article I mentioned that the supply steam 
| lished scale of j the hundreds of civil engineers in | was taken from boilers (top) and the jacket drained to the 
| the Public Works Department have been completely ignored. | boilers below level of water. I omitted to mention another 
| Gentlemen in India, whether in or out of Government ser- portion of the fittings, viz., two air cocks on top of the 
vice, will always find admission to society. What “‘ Junglee” | cylinders. It may not be out of place to relate an instructive 
| meant to convey was, that whereas Government has under-| incident that was told to me the other day as having 
jtaken to regulate the relative positions of its servants, and | occurred ata trial of agricultural engines. The cylinders 
has assigned definite comparative rank to its officers in the | were steam jacketted; being on top of boiler the admission 
| civil, military, medical, and other services, it has, in spite of | of steam was direct to jackets; it might be supposed that 
remonstrances, continued to ignore the hundreds of civil| the jackets would be heated as the steam rose in pressure, 
| public works officers below the rank of superintending en- | but no, the jacket felt cold at top with 60 1b. of steam, until 
| gineer of the Ist Class. the safety valve being eased a little a current was formed in 
It may therefore happen hereafter to some of the successful | the steam, and in an instant the jacket was as hot as tho 
students of Cooper's Hill College that, although occupying | boiler, showing clearly that all air must be expelled from 
|high and responsible appointments, they will find that on | jackets before they can be heated properly. 
public occasions, or at official entertainments, they will have If either “ Marine Engineer” or “ P. M.” desires to see the 
|no recognised or established position whatever, whilst their | fitting up of steam jackets I shall be glad to show them the 
junior assistants, if military officers, and young civilians just | engines, how the cards were taken, and who took them. 
landed in India, will have well-defined positions, and although I remain, Sir, yours most respectfully, 
|the anomaly may appear to the students now as ridiculously ‘ AM 
absurd and amusing, they will soon learn that their wives 
| will not look at the matter so philosophically, inasmuch as 
| ladies in India take precedence according to the recognised 
jrank of their husbands. 

















To rux Eprror or Exeixgenina. 

Sin, — Your correspondent, “A. M.,” assails violently and 
ironically a series of articles published in The Engineer re- 
It is a matter of fact well known to every one of Indian | garding steam jackets. 
experience that there is no point on which ladies in India| I have nothing to say in respect of the s.s. African named 
are more keenly sensitive, and on which there is so much ill-| by “A. M.,” and on which I have no information, but 
feeling as on this question of precedence. “A. M.’s” argument regarding the cards of Napier's 

What “Junglee” intended to impress on the students was | engine of 1000 horse power reflects so little credit in favour of 
that as soon as they join the Public Works Department they | steam jackets, that I shall ask permission to discuss it in a 
will come under the rules of the Uneovenanted Service, a | few words. According to “ A. M.” the opening of the steam 
service originally composed almost entirely of natives, and | jackets has gained five revolutions more, from which hé 
which includes men on a few rupees a month. | concludes to an economy of 10 per cent. I shall here remark 

To the needs of this class of employés serving in their own | that the cut-off and initial pressure of steam having remained 
country, and under their native climate, those rules are espe- | the same, the consumption has increased in the proportion 
cially adapted ; but they are totally unsuited to the require- | with the number of revolutions. 
ments of educated English gentlemen serving in a foreign! Let us therefore examine the work performed by each 








country, and under an inimica! climate. 
Will the students of Cooper’s Hill therefore be content to 
be placed without remonstrance under rules especially in- 


tended for employés who are serving in their native climate | 


in inferior postions and on small pay, whilst their brothers 


in the civil, pepe medical, ecclesiastical, and educational | 
al 


departments are allowed rules suited to the requirements of 
English gentlemen ? This is the question at issue.. 

A respectfully-worded petition to the Secretary of State 
for India, submitted ueaiinthene years ago by the civil engi- 
neers in Government employ, has hitherto received no reply ; 
but in spite of this, there is still faith in the fairness and 


| liberality of Government, and a strong belief that the matter 


has only to be pressed upon their notice to insure a prompt 


|and satisfactory solution of the difficulty, and it is for this 


Srm,—Will you kindly admit a word in reply to a letter to | purpose that “ Junglee” invites the co-operation of the 
the students of Cooper's Hill College, that appeared in your | students and their friends. 


number of the 10th of Apri!, under the signature of “ Friend ?” | 


The educational officers, through the influence of their 


As I understand that letter, “ Friend” advises the students | friends at home, appear to have succeeded in obtaining a 


to postpone the consideration of the question of pension until | modification of the pension rules in their favour. 


Will not | 


| stroke, which is very easy. The cylinders are, | believe, in 
| the ratio of 3.6 to 1; the work of one stroke is consequently 
shown thus: 
27.35 + (3.5 x 10.41)=63.78 
without steam jackets, and 
24.30 + (3.512.119) 66.70 
with steam jackets, difference 
| 2.92 or 5 per cent. 
| Thus with an equal expense of steam through the slide box 
| the work on the pist Pas i d by 5 per cent. in the 
latter case; but it remains to be proved that the condensation 
in the jacket has not gone beyond the 5 per cent. of the steam 
| expended in the cylinder, Until then “A. M.'s” argumenta- 
| tion is entirely without foundation, and I am authorised to 
| maintain that steam jackets embody an expense at least equal 
to the benefit which appears to result from the increase of 
| work in the cylinders. 
. I remain, Sir, yours, 
} ‘ D, STaPrEeR. 
Marseilles, April 18th, 1874. 
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THE ENGINES AT THE NEW GENERAL 
POST OFFICE. 
To tue Eprror or Enxciygsrina. 
Srn,—We have pleasure in sending you a set of indicator 


diagrams taken from one of the 50 horse-power beam engines | 


at the General Post Office, which you lately illustrated in Ex- 
orszenine. When these di were taken the engine in 
question was working one pump, compressing air into the pres- 
gure main at about 10 1b. above the atmosphere, and the other 
pump sucking from the vacuum main maintained about 
&.8 1b. below the atmosphere in that main. The speed of the 
engine when the diagrams were taken, was about at its 
maximum, viz., 25 revolutions; steam pressure, 60 lb. above 
atmosphere ; vacuum in the condenser, 26} in.; injection 
47 deg. Fahr.; hot well, 115 deg. Fahr.; expansion slide 
cutting off steam at three-eighths of stroke. 

In these engines, at present, it is desirable to work the 
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hot wells warmer than the above, as the injection water has 
to be purchased, and eventually there will be a considerable 
demand for moderately warm water in the building. It is 
found that the hot well temperature may be considerably 
increased without materially affecting the vacuum. Woe 
have marked the scales corresponding with the indicator 
springs beside the several diagranis. loss due to 
clearances, as evidenced by the squareness of the cards at 
their back ends, appears to us to be very small, and the 
excesses in suction and pressure due to the velocity and 
—— of the air in the valves and passages is by no means 
arge. 

The engine dia, are taken in pairs, the indicator being 
shifted from the high-pressure to the low-pressure cylinder 


in taking each pair. The exhaust line of the high-pressure 
ecard in each case should ——- to the steam line on 
the low-pressure card, and it will be seen that there is 
extremely little loss in this respect. Unfortunately the travel 
of the indicator string could not be got exactly the same in 
taking the pairs of cards, and in uence the high and 
low-pressure cards vary slightly in length. 

On working out these cards we find that the engine indi- 
cates 73.6 horse power at 25 revolutions, the compressing 
pump 37.5 horse power, and the vacuum pump 26.7 horse 
power, or the two pumps together 64.2 horse power. Thus 
it appears that the mechanical efficiency of the engine and 

umps combined is equal to 87.2 per cent., or .872 expressed 
in decimals of unity, a very high figure. 

While the engine above referred to was working one 
pressure and one vacuum pump, another was working two 
pumps as vacuum pumps. This engine and its pumps were 











also indicated and gave at 25 revolutions the following power 
and mechanical efficiency : A 
Indicated horse power in steam cylinders 
at 25 revolutions § ... ee oe 61.45 
Indicated horse power in front vacuum 


These figures will, no doubt, be of interest to some of your 
re remain, Sir, yours faithfully, 


Eastons axp ANDERSON, 
The Grove, Southwark-street, 5.E., 
April 14, 1874. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To rue Eprror oy Exornesntne. 

Sin,—I observe this week some further correspondence in 
your columns on the above subject, in anticipation I presume 
of the meeting in London on the 30th inst. It is a matter 
for regret that your ndents, forgetting the wisdom of 
the proverb as to the fact that the best locality for washing 
certain descriptions of linen is at home, should think it 
necessary to do this (as to alleged defects in conducting the 
affairs of our Institution) in public. 

It is quite clear that if this co dence at all represents 
the feeling up ost in the minds of members at the 
moment, there will be little or no useful technical work done 
in the shape of papers and discussions on the 50th inst. 
The popular prejudice hitherto existing that this is the object 
of our meeting is seemingly being rapidly exploded, and I 
would suggest that the proper moment to discuss matters of 
internal organisation is at a “ general meeting,” simple 
notices of resolutions being given now without remarks, and 
the very fact of a large att of bers at this London 
meeting, if such be the case, will do more to negative the 
objections to any decision as to our permanent abode than 
hours of « hifying. Furthermore, it is a pity that our 
internal differences of opinion or dissensions, if so strong a 
term is needed, which it is not, should be all we can lay 
before the numerous members and visitors, and certain!y it is 
not a happy way of utilising the gift of the accommodation, 
granted by the Institution of Civil Engineers in a true spirit 
of encouragement of engineering progress. 

Nothing is easier than to criticise, and although many of 
the complaints named by your correspondents are just, yet, 
. Mr. — — his oe — 'y, #0 do these critics, 
slightly alterin wo! say, of our secretary, 

, f Other men rata many faults, 
Our officials have but two, 
There's nothing right they say, 
There’s nothing right they do.” 
All impartial members will give the council every credit for 
a wish to do the neg en pane yen of = Institution, but 
“ great bodies move slowly,” ough it is quite possible 
that in the grimy and unexplored of Ticuiagioms, 
the same murky atmosphere which bewpe members away, 
may have also caused the energies and vision of those 
connected with the Institution, and doomed to live there, to 
row languid and dim, yet no one who was present at the 
ast general meeting can doubt that, excepting one 
enthusiastic native of the Black Country, who seemed to 
have a nurse-like love for the Institution's “cradle” as ho 
termed it, omg member, not only of the Institution but the 
council, showed their anxiety to fix upon the best home for 
the Institution, whether it be London or elsewhere, and the 
general tone of the remarks and admirable tact shown in the 
management of a very delicate business right in the very 
“ Coomassie” of the Birmingham faction ought, in its 
enemas Senet bea iy those rar re ere en 
thoughtless members to whom perhaps vice given 
an astute American, 0 a bull about to change on one by 





train was, “ Ladmire your but——your discretion — 
is applicable. A body of men like the council are not to be 
bullied, but are open to reason; while, therefore, ing 
the loss of valuable time which would ensue at this meeting 


were the matters named by your correspondents to come on 
- ar 9 mee I do not a. ——— mg oo to endorse or 
efe: management tution, in passing on 
to what I do consider an evil I would ask your cxmapentonte 
why are they so anxious for the early receipt of the Pro- 
ceedings, the value of which they seem to set at a very low 
figure. If but 50 out of the 950 members would take the 
trouble to give the Institution something in return for 
the benefit supposed to be derived by them from it 
(since, I presume, if there was none they would cease to 
subscribe), the value of the Proceedings would soon be 
materially enhanced ; but this brings me to what I consider 
the cause of this lack of papers, that is the limited time 
given to the reading and discussion of them when given. It 
is perfectly absurd to think that the usual fo prelimi- 
naries attending every meeting, in the first place, and 

three papers and discussions thereon, can be, if of an 

use, carried out in from two to three hours, yet suc 
is the case, as Quack said to the lawyer, “Brief life 
is here our portion,” but equally true in this ease to en- 
gineers, “ Brief, sorrow, short-lived care,” which, although 
comforting to the faint-hearted reader of @ paper who has 
not the courage ot his own convictions, is not 60 to the meet- 
ing. The Lron and Steel Institute, an infant Institution which 
threatens to absorb a number of our profession under its 
very wide and general title, requires three whole days to 
discuss matters connected with one branch of trade, yet we 
devote two hours, and sometimes not so much, once # quarter, 
to discussing ali that concerns the mechameal progress of 
the world. It is sumply unreasonable to expect members 
to devote (as any one who has tried knows must be done) an 
immense amount of me aud considerable expense ww pre- 
pariug & paper, to be satistied to have it read, say, inte on the 
lust, by a willing but exhausted secretary, prevwusly well 
exerewsed by a running fire of questions quite foreign to 
any scientific matters, but im reference to imiormativa which 
could be aod would be given by him with pieasure to any 
anxious inquirer in his And then the President, who 
himself being mortal, can no longer harden his heart agaiust 
the intelligent but famine-stricken faces around him, seemg 
the clock pointing to the hour when man must eat, intimates 
with regret that the discussion must be adjourned until we 
, may be, on the wilds of 





pump ead os eee eve 26.42 
Indicated horse power in back vacuum 

pump ove see oe owe 26.83 
Indicated horse power in both pumps 

er a so tee ove 63.25 

Mecbenieal efficiency or ratio of power 

indicated in pumps to power 

in steam cylinders ... ow oe 866 


meet sone months abead ; ‘ 
Cleveland oF the mountains of Wales, and there is an end of it. 
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The views enunciated in a paper may be good, or may be | 


bad ; if they are bad, and discussion proves it, both the reader | 
of the paper and the meeting is the better for it, but of what 
value or recompense to the reader is a vote of thanks, which 
is given with equal cordiality to a paper on, ray, such an 
advance in engineering as is enunciated by an Armstrong or 
a Bessemer, as to the latest circular on matters interesting 
only to an engineer's storekeeper, if no opportunity for hear- 
ing the views of others as tothe paper? 

Without discussion, the reading of papers is a farce and they 
might just as well be printed and privately circulated, while if 
some of the surplus funds were to be devoted to experiments 
under different committees, say on a special branch each year 
Of session, some pro would be made, and if established in 
London we should have the evening meetings held more 
frequently during the season, when business men can attend 
them. 


The worthy President, himself a contribut »r to the success 
of the Institution, read a most exhaustive paper on compound 
and other engines some time ago (a subject which certainly 
among mechanical engineers might be expected to occupy 
as much time as was devoted by the civil engineers to Mr. 
Rendel's paper on guns—three evenings) ; this discussion, it 
will be remembered, was compressed into half an hour or s0, 
to make way for other papers. — : 

My object in writing to you is accomplished if it draws 
attention to what I Sonstdar the cause of the decline in 
quality of papers complained of as a rule, by, not only our 
own Institution but many others, but in ours, I believe, it 
arises not from any lack of willing contributors, but to the 
causes I have pointed out. Leaving to other reforming and | 
more restless spirits the curing of the numerous evils they | 
80 tantly plain of, I believe that most of them will | 
cease to exist with removal to the Metropolis, and I have no 
doubt that many of the excellent senior members of our | 
council have felt that this removal is gradually becoming 
un fait accompli, and held with the poet that, 

“ The sunset of life gives them mystical lore, 
And coming events cast their shadows before.” 

At least such was the impression left, after the Birming- 
ham claret was discussed at our last annual dinner, on the 
mind of yours nevertheless, 

Westminster, 5.W. 








Hypgatticrs. 





To tae Epiror or Exaixegnine. 

S1xn,—A “Country Member” calls attention in your last | 
number to the great delay which takes place in the publica- 
tion of our Proceedings, but omits to state that the second 
part of the Proceedings containing three papers read at the 
Cornwall meeting, on the 30th July, 1873, was not distributed 
amongst the members before the llth March, 1874, or 
upwards of seven months after the meeting. Comment on 
such unnecessary delay is superfluous; it speaks for itself, 
and considering that we have, at present, only four meetings 
a year, I can Tardly conceive what our two secretaries are 
doing during the intervals between the meetings. 

I ) men. also to be a member of the Institution of 
Engineers and Shipbuilders in Scotland, and by referring to 
our Transactions | find that on the 27th of January the 
Institution met to discuss a paper read at the previous 
meeting, and after the discussion another pa was read, 
and a full report of the Proceedings with plates complete 
was delivered to me on the 23rd of February ; again, another 
meeting took place on the 24th of February, and this number 
of the ions was in my possession with two plates 
complete on the 2ist March, or in each instance in Jess than 
@ month after the meeting. Now, Sir, I really think it is time 
that our ceuncil ought to inquire into the real cause of this 
delay, and when they do [ wish they would ascertain whether 
there is any foundation for the grievances said to be com- 
plained of by several members that so many alterations are 
made in their speeches, that the speaker can ly recognise 
his own remarks. If this be true I can fully understand that 
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such alterations cause long and wordy correspondence, and 
this means serious and uncalled for delay, for if the speaker 
insists upon having substantially his own speech printed 
although condensed, and the editor of the Proceedings prefers 
to have the remarks printed as he thinks they ought to have 
been delivered, it is evident that this difference of opinion may 
be one of the causes why our Proceedings are so very seriously 
delayed. Yours respectfully, 

Leeds, April 18th, 1874. Asotuger Country Member. 





To THE Epiror o8 ENGINEERING. 

Srtr,—You have in a leading article, on the 16th of 
January this year, ably expressed an opinion about the | 
Institution of Mechanical Engineers, what it is and what it | 
ought to be, and the best means for obtaining the future you | 
have predicted, and I can assure you that the views taken by 
you are shared by a great body of members belonging to the | 
institution. 

Since your article was printed another meeting has been 
held at Birmingham, and f regret to say that it became very 
evident to me, from what took place at that meeting, that | 
there is a small compact clique who will resist all attempts | 
to remove the head-quarters from Birmingham to London, | 
which is beyond doubt the first step to be taken on the path | 
of improving the present position of the Institution. The | 
reasons are manifold, but I shall not now repeat them, but 
merely refer your readers to your leader on the 16th of | 
January. In the same leader you also point to the Iron and | 
Steel Institute, and say that we would do well to follow their 
example. This also I quite endorse, and beg to add that the | 
Iron and Steel Institute have now established an office in 


in. - 
At the last meeting at Birmingham, and since, I have dis- 
cussed with many members the question about the strange | 
obstinate resistance of a smal! minority to go to London, and | 
I will with your permission give you the conclusion we have | 
arrived at. The cause is solely to be found in a kindly con- | 
sideration of our secretary, Mr. W. P. Marshall, who is said | 
to be ny Cpe: pm to leave Birmingham. 
If this be so, I can but agree with them, that he is deserv- 
ing of the greatest consideration at our hands, and the next | 
question is, therefore, how to combine the future welfare of | 
the Institution with the secretary's desire to remain in Bir- | 
mingham. It seems to me that there are two ways of meeting 








| sident in and about Birmin, 


| with matters quite as abstruse as our own do. 
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—— 


this difficulty, namely, by either making such increase in the 


secretary's income, that he will not object to go to London, 
or if he should still object to leave Birmingham to give him 
a pension equa! to his present salary from the Institution. 
As we are blessed with a very large surplus, which we, 
like Mr. Disraeli, hardly know what to do with, I fell con- 
vinced that such an appropriate conpensation to Mr. Marshall 


| will be unanimously a of by the members. In con- 


— I believe that r this obstacle is captor a will 
be clear to all members, except, perhaps, the members re- 
shams that ther our removal 
to London—and afterwards, the increase of the meetings to at 
least eight evening séances, we have taken the first im- 
portant steps to make the Institution for Mechanical what 
the Institution in Great George-street is for Civil Engineers 
Yours cme <1 


April 21, 1874. M.LM.E. 





To rue Epritor or EsGtneeriye. 

Siz,—A “Country Member” of the Institution of Me- 
hanical Engineers wrote in your last issue complaining that 
he had not received the Proceedings of the last meeting held 
three months ago, but when he wrote we “ London members” 
had not received the Proceedings of the last meeting, but one 
which was held nearly six months ago, and no doubt 4 
“Country Member” had not received the Proceedings either, 
but being in bucolic manner slow of apprehension had not 
realised the fact 


If we had received the Proceedings of the last meeting 
but one we might ps try to feel that as the Proceedings 
have to be and published in a provincial town like 
Birmingham, some delay might perhaps be extenuated on 
the ground that extra temporary help and t workers 
may be difficult to obtain there, though without referring 
to what is done in your own columns, we may remember 


that the Society of Arts manages to publish very and 
accurate reports of its Proceedings in about three Foot 
after the meetings are held, their ings often deal 


ut surely to 

expect that even in Birmingham our Proceedings ¢ul be 

edited and published in considerably less than six months 1s 
of, 


Yours, &c., 
A Lospos Meets. 
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RAIL MILL ENGINE AT THE PENNSYLVANIAN STEEL COMPANY'S WORKS. 
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ROLLING-MILL MACHINERY,* 
By Auex. L. Howrey, C.E. 
(Continued from page 140.) 

Tue fifth grand improvement in rolling-mill arrangements 
was the application of independent and direct-acting steam 
engines, not only to the different trains of rolls, but in 
many cases to the other machines, such as saws, punches, 
and shears. For the latter purpose, carrying steam pipes 
all over the mill involves the objection of excessive con- 
densation, but a more serious objection to the old practice 
is the costly maintenance of long lines of belts and shaft- 
ing; and another objection is the expense of running all 
this shafting and a large engine in order to drive a single 
machine when the other machines are not working. Some 
modern iron rail mills have eleven distinct steam engines, 
one for each of the following machines: puddle train, top 
and bottom and scrap train, rail train, saws, two straighten- 





speed to drive a single machine, and in case of a disaster to 


| one part, the whole mill is stopped. 


ing presses, two punches, blower, boiler, feed, and general 


water supply. 
It has been proposed to compress air in one engine, and 


to use it in the various smaller engines as a motive power, | 


in place of steam, to avoid the excessive condensation re- 


ferred to. Driving the separate roll trains by independent | 


engines is an immense improvement on these and other 
grounds. In the old practice, still standard in some parts 
of England, and not fully abandoned here, a ponderous, 
slow-moving engine is connected by large and complicated 
spur wheels, pimions, and shafting to two, four, and some- 
times six trains of rolls, and to all the supplementary 


machines. The strains and shocks due to multiplying | adopted by the Joliet 
speed, and to the backlash and last motion of numerous of cylinder, wheel, and 
connexions, induce breakdowns and heavy repairs. This | length of the connecting 
whole complex establishment must be run at maximum | crank. Placing the cylinder 


| for a 28 in. three-high train. 


In the modern system, the engine shaft is coupled di- 
rectly to the roll train. There are the fewest parts, the 
least lost motion, and the greatest smoothness of running ; 
and there is the highest economy of room, especially where 
the vertical engine is employed. When a particular train 
is lying still, ite engine and all its connexions lie still for 
cleaning, adjustment, and lubrication. 

But this isnot all. Steamship men were long enough in 
finding out—and rolling-mill men were longer —that high 
a of piston is a grand element in steam engine economy. 

ust as the lumbering and wasteful paddle engine of old 
times has given place to the compact, bigh-s screw en- 
gine of the present day, so has the rolling- practice been 
changed. Instead of 6ft, stroke, 25 revolutions, and 
300 ft. per minute piston speed, we now see 65 ft. stroke, 60 
revolution’, and 600 ft. per minute; 180 to 250 revolu- 
tions are made by the direct engines of small merchant bar 
trains. 

A common and successful variety of American rolling- 
mill engine—the Fritz engine—is shown by the views on 
the present page, as employed on the Pennsylvanian Steel 
Co.’s Rail Mill, at Harrisburg. The cylinder is 40 in., 
the stroke, 5 ft., the flywheel, 30 ft., weighing 58 tons, 
The forked connecting-rod 
is nearly 74 times the length of the crank; and the framing 


is low, and very steady. 
The new syle of Corliss rolling-mill ne* has been 
Iron and Steel Co. dimensions 


train are as stated above. The 
rod is six times that of the 
over the crosshead, instead 





* A lecture delivered before the students of the Stevens 
Institute of Technology, U.S. 


to joo am Ginatention of Cle engiae, S's 
—Ep. E. 


‘* We 
future n 








| of under it, as in the Fritz engine, makes this engine 
very high (30 ft.), and apparently less steady than the 
other. It must be remembered, however, that the only 
lateral strains are imparted to the slides, and not to the 
cylinder ; the elevation of the slides in the two is 
not very different. The lateral support of the Corliss en- 
gine, however, by means of the tie rods and the stairs—a 
concealed brace—is ample. As to the efficiency and economy 
of the Corliss valve motion, nothing need be said here. Its 
reputation is world-wide. It will be noticed that the work- 
ing platforms and stairs of the Corliss engine are @ part of 
the original plan, instead of being clumsily stuck on after. 
wards. 

Rolling-mill engines should furnish the theme for an en- 
tire lecture, and can hardly be further referred to in the 


present paper. 
(To be continued.) 
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THAMES TIDES. 
To rus Eptror oF Exqtngenise. 

Stx,—The marked difference between the tides of the 20th 
ultimo and Saturday last, the 14th instant, deserves the at- 
tention of al) affected by this interesting question. 

The tide on Saturday afternoon rose above Trinity standard 
at the :— 


Gravesend Terrace Pier see eve 
The morning tide, ditto ... ove 
Iron Bridge, Bow Creek ooo eee 
East India Docks, entrance lock, Black- 
wall eve ove eee ove 
St. Katherine’s Dock, entrance lock «+. 
London Bridge eve ove . 
St. Paul's Pier ove ese eve 
Westminster Bridge and Lambeth 

The morning tide rose 3 in. to 4 in. higher. 

The peculiarity about Saturday afternoon's tide was the 
sudden fall after high water, below bridge, whilst the flood 
continued running up above, there being in this case 10 in. 
difference between the tidal wave surface at Gravesend and 
Blackwall, whereas at high water during the great tide of 
March the 20th ultimo the difference was only 7 in. Satur- 
day's tide was only one-half the height of the tide of the 
20th ultimo above Trinity (above bridge), é.¢., 2 ft- 2 in. as 
compared with 4 ft. 4 in. 

These results are only approximate, the whole question re- 
quires examination under Government authority; nothing 
has been done since Colonel Lloyd's levels were taken, in 1530, 
for the Admiralty, his results being publi_bed in the Transac- 
tions of the Royal Society. At that time old London Bridge 
existed and the present structure was erecting; his levels 
made high water 2ft. and low water 1 ft. 8in. higher at 
London Bridge than at Sheerness ; now undoubtedly there is 
a greater range of tide by 4 ft. at London Bridge, and the low 
water is lower instead of higher than at Sheerness. 

The condition of the river is entirely altered and a free 
scope offered to the flow and ebb of the tidal wave by the 
enlargement of the sectional area, by the increased spans of 
the bridges and the removal of tidal obstructions formed oy 
shoals now largely dredged away, and the metropolitan hig 
water is without doubt raised by the Thames Embankments 
to a very considerable extent—my estimate is from 4in. to 
Gin. 

It is clear from the results at Whitby and elsewhere, that 
had it blown hard from the N.W. a tide or two before 
Saturday morning, a much loftier tide would have resulted 
in the port of London. 


tor wre Koo 
N 


lam yours truly, 
J. B. Repwas, Mem. Inst. C.E. 
11, Great Queen-street, Westminster, 8. W., 
April 21, 1874. 

N.B.—The tide at St. Katherine’s Dock marked 4 ft. Sin. 
above Trinity on the 20th ultimo, the Trinity plate being 
28 ft. on the sill, and no doubt correct. It is not 27 ft. 6 in. 
as reported before to me. 
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NOTES FROM THE SOUTH-WEST. 

The Usk.—From a case heard at the Abergavenny police- 
court, it appears that the Newport Harbour Commissioners 
have taken precautions against the pollution of the River 
Usk, by inserting a clause in their Act making it illegal for 
persons to throw any rubbish in the stream within a distance 
of twenty miles from Newport. The defendants at Aber- 
gavenny, two persons occupying respectable local positions, 
were charged with an infringement of this provision by 
throwing into the river no fewer than forty loads of refuse. 
It was contended by their legal representative that the public 
knew nothing of the passing of the Act in question ; and the 
argument receives some corroboration from the fact that this 
was the first case of the kind brought into court. The magis- 
trates imposed a mitigated penalty of 5s, against each de- 
fendant. 

The Welsh Coal and Iron Trades.—The aspect of affairs in 
connexion with the iron and coal trades of South Wales is 
still more serious. At Caerphilly notices have been given to 
the effect that all contracts will cease by the 3lst of May; 
at Cinderford the masters have resolved upon a reduction of 
25 per cent. in the case of those men whose wages have been 
advanced to the extent of 40 per cent.; at Briton Ferry the 
notice previously given has been extended to all the hands 
employed at the works; and in the Mountain Ash district, 
notices are posted up for the termination of all existing con- 
tracts in fourteen days. 


Neglectful Workmen.—The inconvenience and loss which a 
single workman can sometimes inflict upon his employer by a 
neglect of duty are obviously so great as to afford an ample 
justification of the penalty imposed in a case at the Aberdare 
police-court. The defendant, a puddler in the service of the 
Aberdare Iron Company, neglected to appear at his post on 
the evening of March 30th, and his delinquency involved his 
employers in @ pecuniary loss to the extent of 3/. The 
magistrates gave him the alternative of paying that amount 
and costs, or going to prison for twenty days. 


A Lighthouse in Danger.—During a hurricane the Bishop’s 
Rock Lighthouse, erected on a rock beyond the Scilly islands, 
far out inthe Atlantic, was struck by enormous waves in 
quick succession, each causing a noise like the discharge of 
eannon, and making the massive stone building rock to 
and fro. One fearful sea broke the great lens in several 
pieces, and another smashed the cylinders of the spare light, 
while sand from the bottom, thirty fathoms deep, was found 
heaped upon the lighthouse gallery. The keepers consider 
that they and the lighthouse had a narrow escape. 


New Wagon and Engineering Works.—New wagon and 
engineering Works have recently been started at Swansea by 
Messrs. Bayendale and Heald, wagon builders and machine 
makers, Chorley, Lancashire. Messrs. Bayendale and Heald 








have taken into partnership their late agents, Drummond 


Brothers, merchants, Swansea, who have very successfully 
represented them in South Wales for some time, and who have 
(judging from the large quantity of new railway wagons they 
have brought into South Wales almost daily for the last 
twelve months) made a good connexion for their late 
rincipals. The new works are called the Britannia Wagon 
Engineering Works, and are situated on the Foxhole Wharf, 
Swansea Vale Railway. There is a siding from the main 
line, connecting the works with every part of the 
The works are started for the purpose of building railway 
wagons, contractors’ tips, and other w coll: and 
other trams, stationary engines, and all kinds of bolts and 
nuts; also to maintain railway wagons by contract, and to 
execute general repairs in —)4 wagons, engines, and 
machinery. The works are well laid out, and are in every 
way adapted for the @usiness. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 
The Cleveland Iron Market.— Yesterday there was a better 
attendance on 'Change at Middlesbrough, and a firmer tone 
prevailed. Some small lots were sold as low as 60s. No. 3, but 
there were makers who would not quote less than 65s. for that 
quality, and the general market price was 62s. 6d. per ton. 
The demand, however, is not what it ought to be, and there 
are many buyers still holding back in the hope that they will 
be able to make contracts at a lower price than they can at 
present. Until the wages questions in the iron and coal 
trades are thoroughly settled, we do not believe that trade 
will materially improve. In accordance with our previous 
intimation, the wages of the finished 1ronworkers of the North 
of England are settled satisfactorily for upwards of a year. 
The blast-furnace men of this district received notice of a 
proposed reduction of 10 per cent., and up to the end of last 
week it was supposed that throughout the North the reduc- 
tion would be accepted. On Saturday, however, the whole 
of the men employed at Messrs. B. Samuelson and Co.'s fur- 
naces, Middlesbrough, gave fourteen days’ notice of their in- 
tention to leave, declining to accept the wages offered. On 
Monday the men at Messrs. Stevenson, Jaques, and Co,’s 
works, Middlesbrough, tendered their notices, but they were 
refused, being too late. The men at Messrs. Lloyd’s works, 
Middlesbrough, are dissatisfied respecting the proposed re- 
duction, and have not yet decided what course to adopt. In 
the present condition of trade the men should consider well 
their position. If they decline to accept the reduction they 
will certainly be thrown out of employment for a considerable 
time. Nearly the whole of the blast-furnace men in the North 
have agreed to work at the reduction, and if the firms we have 
alluded to are obliged to damp down their furnaces owing to 
their men leaving them, we may expect to see hard times for 
the men. It is well known that the pig makers are not 
etting any profit at present prices, and if they have any 
Sifficulty with their men, they will not only damp down 
their furnaces, but will blow some of them out entirely. In- 
deed, during the past month, no fewer than ten blast fur- 
naces in the North have been blown out. It is hoped that 
the men wil) see the advisability of making terms with the 
masters. 


The Finished Iron Trade—No improvement has taken 
lace in the finished iron trade. There are a few inquiries, 
ut business is slow. 


The Coal and Coke Trades.—All kinds of fuel are cheaper, 
and the tendency of prices‘is still downwards. It is feared 
that there will be some difficulty in settling the wages 

uestion of the pitmen. The colliery owners wish to reduce 
the wages 20 per cent., but the pitmen are declining to accede 
to that proposal. The pitmen ought to understand that 
with a falling market, they will in a struggle be obliged to 
accept a reduction, though not necessarily 20 percent. It 
is hoped that the masters and men will come to some under- 
standing. If the collieries were stopped trade in the northern 
counties would be paralysed. 


The Cleveland Miners and their Wages—On Monday 
the deputation from the men obtained an interview with the 
mine owners at Middlesbrough, and discussed the wages 
question. The masters informed the deputation that they 
could not make any alteration in the notices fof a reduction 
of 2d. perton. It is generally believed that the men will 
submit to the reduction. 


The Iron and Steel Institute.—During the first week in 
May, the annual meeting of the Iron and Steel Institute will 
be held in London. On Tuesday, the 5th of May, the pro- 
ceedings will be commenced by a Council meeting, after 
which the members of the Council will entertain the 
President, Mr. Isaac Lowthian Bell, M.P.,at dinner. By 
the kind permission of the President and Council of the 
Institution of Civil Engineers, the general meetings will be 
held in the rooms of that Society, Great George-street. 
Wednesday morning will be devoted to the President's 
address and to formal business proceedings. About sixty-five 
new members will be pro at this meeting, a fact show- 
ing that the society which owes so much to its able secretary, 
Mr. John Jones, of Middlesbrough, is still increasing at a 
great rate, The Council will suggest the alteration of one 
of the rules so as to allow of the election of a number of 
foreign honorary members, and we understand if this 
approved, one of the first to be placed upon the list to 
ap will be His Majesty the King of the Belgians. On 

ednesday the annual dinner will be held. The mornings 
of Thursday and Friday will be devoted to the reading and 
discussion of pa The following papers have been 
pooneed: Mr. C. Smith (Barrow), “A Visit to the Principal 
Spathic Iron Ore Districts in eC Mr. Maynard (New 
York), “The Magnetites of the e Superior District ;” 
Mr. St. Vincent Day (Glasgow), “The Wi Process for 
reducing Ores at once to Malleable Iron;” Mr. 

(Leeds), “ Feedwater-Heater;” Mr. Parry (Ebbw als) 
‘Absorption of Hydrogen by Grey Pig Iron;” Mr. E. 





Moreton (Newport, Mon.), “On the Conditions j . 
Silicon exits Pig Tron” Fraser mm Which 


Iron Manufactures of 

(London), “On Emery Wheels and 

as and Dressing Iron.” Mr. E. J. us will also 
a , and communications have been promised by 

several members, so that there will be no lack of interest 

in the meeting. Mr. D. Kirkaldy has invited the members 


to inspect his new works at Lambeth. A special 
meeting will probably be held to consider the ents 
for the international meeting in 1875. Bes. 
semer will be ready in case the Council see fit to award 


it this year, but this cannot be decided until the meet; 
that body on May Sth. — 








NOTES FROM THE NORTH, 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market receded 
again at the end of last week, and prices fell to 72s. 64. 
prompt cash, and 70s. one month fixed, closing on Friday 
about 72s. 9d. cash. This week there has been @ good bun. 
ness done from 72s. 6d. to 74s. 6d. cash, closing yesterday 
with a firmish tone, buyers offering 74s. 6d. Business wag 
done this forenoon at 74s. 9d. to 75s. 6d. prompt cash, closing 
firmer at the higher price. Sales were effected in the after- 
noon at 73s. 3d. cash on Friday, 1000 tons. The undernoted 
prices for shipping iron must be considered as nominal. The 
stocks in makers’ hands are in some cases exhausted, and re- 

course is being had to the iron in store. 
No.1. No. 3. 


ad a€¢ 
G.m.b., at Glasgow a. eco ove 760 740 
Gartsherrie me ose eee ove 860 770 
Coltness 9 one see ous 926 800 
Summerlee om eee ae ao 876 776 
Carnbroe - tos ann ose 830 776 
Langloan om too ove ove 0oo006C 
Calder ns oe ove ose 926 800 
Glengarnock, at Ardrossan... co seo 0 — 
Eglinton ” one one ove 76 0 740 
Dalmellington ,, er one one 770 750 
Carron, at Grangemouth, selected .. 85 0 - 


(The above all deliverable alongside.) 

The general state of the Scotch iron trade is still characterised 
by great dulness. It may be said that with iron going out 
of store and so many furnaces out of blast (nearly three- 
fourths of the whole), the tendency ought to be a stiffening 
of prices; there is, however, very little demand, and latest 
advices, both from the Continent and America, do not give 
much hope of a legitimate recovery in business for some time 
to come. Last week’s shipments amounted to 8931 tons as 
against 16,128 tons in the corresponding week of last year. 


The Scotch Coal Trade.—There is a very unsatisfact 
condition of affairs throughout the whole of the Scotch coal- 
mining districts. Thousands of men are going idle, even 
though they are willing to work at almost any wages that 
their employers like to offer them. Many of them are idle 
because their employers, the ironmasters, have no need for 
their services, in consequence of the great number of furnaces 
that are out of blast. Others who were employed by the 
salemasters are thrown idle on account of the pits being shut, 
the owners finding it quite impossible to compete with those 
ironmasters who are now sending their coal into the general 
market. In some instances, it is reported, the latter are 
selling their coal at 6s. 6d. to 7s. 6d. per ton, but how it can 
pay them to do so it is most difficult to see. Prices have 
fallen very extensively in Lanarkshire, and to a less extent 
in Ayrshire, and Fifeshire, and other parts in the east of 
Scotland. The Fife and Clackmannan miners have quietly 
submitted to a reduction of another shilling per day on the 
rate of wages; in Lanarkshire, however, many of them are 
striving to get themselves to believe that they will be able to 
resist the second reduction that has been announced. This 
is very foolish conduct when viewed in the light of the fact 
that so many men are unable to find work at any wages 
whatever. 

Fairfield Association —A meeting of this association was 
held last Thursday evening, Mr. E. W. Finlay in the chair. 
Mr. Mackenzie read a paper on “ Steelyard Indicators. 
After describing several steelyards at present in use, he 
pointed out the great value of a self-acting indicator attached 
to the steelyard, > ie where used in railway work. In 
describing his (Mackenzie’s patent) steelyard indicator, 
which has been in use for the last three years on the North 
British Railway, he pointed out that a goods train going st 
the rate of two miles an hour had only to pass over the weigh- 
ing machine to have the weight of every truck registered on 
the index card. It had been found that on the train being 
passed over the machine a second time the indicator was pre- 
cisely the same. It was also applicable to the weighing of 
coals at the pit mouth, the wade having only to pass over it 
to have their weight registered. Mr. Mackenzie showed some 
neat models of his own and other apparatus, and at the con- 
clusion of the discussion which followed received cordial 
vote of thanks. 

Edinburgh and Leith ineers’ Society.— At a meeting 
of this Society, held last week, Mr. Alexander Leslie, C.E., 
vice-president, in the chair, a paper was read by Mr. Alex- 
ander B. W. Kennedy, consulting engineer, giving notes of & 
three months’ visit to the Vienna Exhibition. g to 
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simultaneous publication in Vienna of an Edition of ENGINEER- 
ING in the German language, and that a large circulation of this 
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is guaranteed. The necessity for such a Journal has long been 
felt throughout these countries, where no similar publication at 
present exista, and the entire absence of competition will go far to 
insure the immediate success of the undertaking. The Publisher 
of ENGINEERING wishes to call the attention of Engineers and 
Manufacturers to the advantages which the German Edition will 
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NOTICES OF MEETINGS, 

InstiTUTION OF Crvi. ENGInBERS,— Tuesday, April 25th, at 
8PM. 1. Continued Disenssion “On the Fixed Signals of Kail- 
Time permitting, “On Peat Fael Machinery,” by Mr, 
eC. Meadows. 

INSTITUTION OF MECHANICAL ENGINEERS.—At the Institution of 
Civil Engineers, 25, Great George-street, Westminster, Thursday, 
3th inst., the following papers will be read and discussed at the 
meeting : “On the Transmission of Power by Turbines and Wire 
Rope,” by Mr. Henry M. Morrison, of Manchester; ‘*On Darlington’s 
Rock-boring Machine,” by Mr. Thomas B, Jordan, of London, com- 
municated through Mr. Richard Taylor; “ On the A nen of 
Water Pressure to Driving Machinery and Working Shop Tools,” 
by Mr. Ralph H. Tweddell, of London. 














INSTITUTION OF SURVEYORS.—Monda: omen, April 27th, 
when a paper will be read by Mr. C. Bidwell, entitled “* Coprolites. 
The chair to be taken at 8 o’clock. 
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We give with the present number two two-page engravings, 
the one showing a Horizontal Compound Engine constructed 
by Messrs B. Donkin and Co., Bermondsey, and the other 
« Saloon Carriage for the Associated Swiss Raihoays. 
Uf the former Plate a description will be found on page 
303, while the latter we shali describe next week, when we 

_ shalt publish other views. 
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OF THE NAVY. 


THE STATE 
Mr. Rezp’s admirable letter in yesterday's Zimes 
remarks 


saves us the trouble of making any 
upon the debate on the navy estimates. 


That de- 


been widely, e rated, w 
has been paid to the usual chorus of 
liamentary grievance - mongers is 

deserved. 


was not responsible, and was perhaps not so 
hear his predecessors well scolded. 
grievance-mongers were, for once, 


be justified in all their statements. 

We have not seen anything from Mr. Reed’s pen 
for years past which does more credit to him than 
| the letter in yesterday’s Zimes. It is thoroughly mo- 
| derate in tone, and, if we may so say, statesmanlike, 
jand gives, we think, a happy augury of a useful Par- 
|liamentary career. The navy has not, perhaps, so 
many ironclads ready for immediate service as it 
has sometimes had. Some are small and ineffective, 
as they have always been since the day of their 
j launch; some are worn out and not worth repair- 
|ing—which is a good reason for doing nothing to 
them; others must be taken in hand for repair 
soon. ‘There is nothing astonishing in this, which 
is a state of things common to all navies, and the 
worst that can be said is that repairing has been 
suffered to grow slack during the past year or two, 
and that leeway will have to be made up this year and 
next. Building has certainly been slack, but in all 
the “revelations” we see nothing to shake the 
opinion frequently expressed in this journal, that 
the English navy is still far ahead of any other, or 
of any two others, and that the 
by foreign powers, though considerable, gives no 
promise of the lead being taken from us, if we are 
reasonably active during, say, the next two years. 
The unexpected heaviness of the repairs which 
ironclads are now known to require after a com- 
paratively short commission has only been found 
out, by painful experience, during the past year or 
two, and the like information with regard to the 
boilers of ships carrying the modern type of engine, 
has also been recently acquired by the same means. 
The consequence has been a considerable upset 
of the programme of work in the dockyards, and a 
good deal of arrears. Whether steps should not 
have been taken to remedy this in this year’s esti- 
mates is a fair subject for comment, but the opinion 
which seems now to prevail—that the Bristish navy 
has almost ceased to exist—is an absurd conclusion 
to draw from the omission. 

The central fact of the discussion is simply this. 
If we wish to limit our expenditure on the navy to 
ten millions a year we must be content to maintain 
an effective fleet a good deal less numerous than that 
which we now muster on paper. If the present 
paper show is to be made real (it never has been so 
in any country yet) we must spend more money. 
Mr. Reed says that, for political reasons, we ought 
to do so, and so evidently thinks Mr. Ward Hunt, 
Certainly it is not for engineers to object. For our 
yarts we should be well content to see another In- 
hiexible ordered, or two, and the ironclads now 
building, especially the Inflexible, pushed on with a 
great deal faster. We would spare several broad- 
side ships to get one Inflexible, because the more 
the money difliculty—the only real difficulty of the 
situation—comes to the front, the more important 
does it, in our view, become that we shoul _ 
money upon none but the highest type of fighting 
ship. But we know Mr. will not go with us 
here, and for the present we are not concerned to 
dispute but only to express our agreement with him, 








THE POLLUTION OF WATER, 


a series of articles in the two preceding volumes of 
ENGINEERING, numerous chemical difficulties have 
been mentioned in regard to what is called “‘ sewage 
contamination.” 
various specimens of sewage, in ordinary water 


supply, in wells, &c., is yet far from sa’ . 
The most eminent chemical authorities differ not only 
in respect to the results obtain, but also in the 
methods they em for its determination. The 


matter is of the anpestanee, bn senee® 50 
sanitary conditions, on weight of evidence 
given on either sido at « trial at law or 





pecuniary results may prove serious, and in 





we feel bound very briefly to state our opinion upon 
it. We think the Reseetanes of the so-called che og 
tions by Mr. Ward Hunt may be readily, and has 
e the attention which 
a Par- 

together un- 
Under ordinary circumstances the same 
charges are made, but the minister, being usually 
responsible for the state of things attacked, makes 
a more or less good defence. This time the minister 
to 

Hence the 
: atted on the | 
back instead of being snubbed, and the public, in- | familiar to require description. They exist in 
stead of neglecting them as usual, supposed them to | almost eve 


Fst: sress making | 
e 


In “‘ Notes on Sewage,” which will be found in | p 


The determination of this in| the 


lad to be able to give some interesting results 
tely communicated to the Academy of 
at Paris, which promise, to some 
tion of the difficulties which the problem 
There are chiefly two tests by which the 
character of water, either of the 
of wells, or of the effluent of a sewage farm, or 
chemical treatment of sewage, may be estima’ 
viz., that of the physiological effects, and that 
chemical analysis. ‘The physiological method 
that which is evidenced by the production of a 
certain class of diseases of the typhoid form from the 
use of impure water, of which instances are too 


i 





large town; and, in fact, show the 
| necessity of instant action for their prevention. 
| But the physiological test is only of use as an 
indication of evil. It is, therefore, essentially 
| followed by the chemical examination which, as wo 
| have just stated, is at once difficult and uncertain. 

| Careful observation, however, has shown that all 
| the diseases of the kind to which we have referred, 
|are invariably associated with the presence of de- 
| composing bodies containing nitrogen, either in the 
| water supply or sewage, The source of this nitrogen 
| is, for all practical purposes, as invariably derived 
|from the refuse of animal existence. This nitro- 
genous refuse is composed of nitrogen, hydrogen, 
|carbon, and oxygen. The ultimate products of the 
decomposition of such refuse are ammonia, carbonic 
acid, nitrates, and nitrites. Now these latter are 
all harmless per se. It is at the intermediate 

that is the conversion of the refuse into these pro- 
ducts—that danger arises to the animal system. 
But the presence of sulphur adds another element 
of danger, for by its respective combinations with 
hydrogen (sulphuretted hydrogen) and with nitro- 
gen and hydrogen (sulphide of ammonium), the 
'two most p Atco gases which we have here 
‘named in brackets, as products, are afforded, But 
for our present purpose we entirely omit the con- 
sideration of the sulphur compounds, 

It is evident, therefore, that if the chemist detect 
ammonia, nitrates, and nitrites in any water, he may 
conclude that animal nitrogenous matter has been 
the cause of their production. As a rule this con- 
clusion is invariably arrived at, as will be seen in 
the weekly or other reports of water-examiners, 
medical officers of health of our large towns, But 
as will be presently seen, other causes of the 
presence of ammonia exist, utterly unconnected with 
the animal nitrogenous refuse, It is this point to 
which we wish to draw special attention in the 
present article. 

In England and France numerous instances have 
occurred in which gas works have been blamed 
for rendering water impure, In France actions have 
been brought and damages obtained against the 
companies who have been gs om with injuring 
wells, &c., by the infiltration of water from their 
works. M, Boussingault has recently presented a 
paper to the Academy of Sciences, in which the ex- 

riment and results obtained by M. Musculus are 
ully detailed, Aware of the difficulty of the subject 
that chemist endeavoured to find a test by which 
the inj to well or other water could be dis- 
tingilehed as caused by sewage or gas waste, and 
his plan may be briefly explained as follows: 





In examining water thus rendered py 0 he 
supposes that the presence of ammonia has hitherto 


been the crucial test of the cause of the pollution, 
But sewage water invariably, if freshly produced, 
contains urea, while gas-refuse , + contains none, 
If, therefore, urea be found in the liquid it would 
certainly point out to sewage as the source of con- 
tamination, But urea, on decomposing, produces 
ammonia, which is also coutained in gas refuse, as 
above stated. ~ ye. sought for of means of 
detecting urea, su in producing @ 
kind of test-paper which seems well adapted for the 


. 


pours 
the liquid filters rapidly, but 
ja, This he ascribes to 
obstructin, ag ay) Aisnag 
therein, is then 
water to remove all trace of alkali, 
dried at a temperature of 35 to 


to deg ©. 4 


turmeric, 





should be coloured with a little of 
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again dried, and then enclosed in a dry vessel to 
keep it from the action of moisture. The paper 
thus contains in its pores the globules of ferment, 
which are inactive so long as they are kept dry. 

To use the paper as a test for urea, a piece is 
immersed in the suspected liquid. Small brown spots 
will appear if urea be present, because by the action 
of the ferment it ia converted into ammonia, which 
thus shows the usual alkaline reaction on the 
turmeric, and as the quantity of the ammonia in- 
creases the paper will gradually become browned 
wherever a globule of ferment exists. It is neces- 
sary to remove all alkaline carbonates previously in 
the liquid by dilute sulphuric acid, or deceptive re- 
sults, arising from their action, would be afforded. 
Iie has attempted to make this method a means of 
discovering the total amount of urea present in a 
liquid. For this purpose a piece of paper is placed 
in it, a little tineture of litmur, and as much dilute 
sulphuric acid as will give the liquid the tint of the 
peel of an onion. ‘The whole is to be heated for five 
or six hours to a temperature of 25 deg, to 30 deg. 
C. By the fermentation produced the urea will be 
converted into carbonate of ammonia, and hence by 
the usual method the amount of urea may be calcu- 
lated. According to M. Musculus, the presence of 
uric acid, of albumenoid substances, and neutral 
salts, does not affect the accuracy of the results 
obtained. 





Such is an outline of the plan proposed by that 
chemist. It is evident, on consideration, that it | 
affords, so far as can be at present known, a very | 
ready test for the cause of impurities in wells, | 


brooks, &e., in respect to the refuse of gas works | 
and sewage contamination. Its great value con- | 
sists in distinguishing the source of the nitrogen in the | 
form of ammonia. We learn from the researches of | 
Lehmann and others that an adult fed on average | made of y,-in. or even 4-in. 


animal and vegetable food will void about 500 grains 
of urea daily ; one on purely vegetable food about 
348 grains; and one on purely animal food about | 
821 grains, falling to but 240 grains in a person | 
using food from which nitrogen was carefully 
excluded. The average of urea in urine is about | 
14.25 parts in 1000 of the liquid. 

Some very interesting points suggest themselves 
in this new method. Its value in distinguishing the 
difference between the effects of impurity arising from | 


gas refuse and sewage, will be of great importance | tests u 
But as bearing on the results of |as to the effect produced upon the length of the 


in jurisprudence. 
various processes of treating sewage by irrigation, | 
precipitation, or other means, it seems to open out 
a large field of inquiry that may be of essential | 
service in controlling other methods of chemical 
analysis. The errors which we have seen in respect | 
to the latter, as applied to effluent water of any of 
the existing sewage processes during the last three | 
or four years, would hardly be credited by our 
readers, whether we refer to the ability of, or the 
mistakes which have been made by, various analysts. 
Perhaps M. Musculus may have put us in a new 
direction that may afford more satisfactory results 
than have been as yet attained. 


THE BLACKBURN BOILER EXPLOSION. 
Since the occurrence of the above lamentable 


disaster, which happened on the morning of Tuesday, | 


‘THE PEEL PARK EXHIBITION. —No. XI. 


the 3rd of March last, we have given special atten- 
tion to the examination of the whole matter, and 
have twice visited the town of Blackburn to see 
the site of the explosion and view the collected frag- 


From our own examination of the remains of the 


boilers as seen shortly after the explosion, we were 


led very strongly to suspect that the first fracture 
must have occurred at that part of the outer shell 
to which the cast-iron manhole mouthpiece was at- 
tached, and with the view of satisfying ourselves on 
this point we made the most careful examination of 
the various broken edges to ascertain as far as pos- 
sible which way the breakage had been made, but 
in this our chief difficulty rested in the fact that very 
little indication existed, because the iron bent so 
very little before tearing asunder. Enough there 
was, however, to render the solution of this part 
of the problem all but absolute, and reading the re- 
port now before us we feel confirmed in the opinion. 
The actual proof of the identical first fracture may 
probably never be forthcoming, and the immediate 
cause, whether due to partial fracture during con- 
struction or wholly to strains put on the boiler at a 
later part of its life, will also be matters of uncer- 
tainty, but that the combination resulted fatally can 
searcely be ——* The margin of safety cer- 
tainly seems to have been too nearly approached, or 
the boilers would have been at work now, and have 
lasted for many years to come. 

The recommendation made by Mr. Fletcher that 
all manhole mouthpieces should be thoroughly 
strengthened by well applied wrought-iron rings, is 
one that certainly ought to be carried out in all cases 
without a moment's hesitation. Its cost is a matter 
of small moment compared with the safety insured. 
The second one referring to the closing in of boilers 
by inaccessible hot air flues on the top, is one worthy 
of careful thought, and such flues should only be 
permitted when formed very carefully and with good 
judgment. We also think that the third recommen- 
dation which suggests that for 80 1b. pressure boilers 
lates with double 
rivetted joints, the rivets should be made of larger 
diameter, and placed at wider pitch than is usually 
the case, is one deserving special attention. 

The last recommendation, referring to the ductile 
quality of boiler plates, and the necessity of clear 
and satisfactory stamps showing the real quality, is 
one of very great importance. The present system of 
branding is misleading to many people and produc- 
tive of much mischief. The inquest is, however, 
postponed for another month, in order that further 
n the iron and that further examination 


boilers by the top flue, shall be more completely 
made, and it would therefore be out of place for us 
to enter fully into the matter here. 

The supposition that because the boilers were 
both lifted upwards and blown greater or less dis- 
tances away, therefore, the first rents must have 
happened at the bottom, will not, we think, hold 
good. A boiler may, we think, open at the top, 
and yet be completely lifted up and carried away 


| from its seating, and instances have from time to 


time occurred showing this. 
We shall take the opportunity of returning to 


| this matter again, as the tests make further progress. 
| The report handed to us has been read before the 


coroner, and copies placed in the hands of the jury, 
and the attention of a large body of scientific 
observers will now be drawn to this explosion. 








On Saturday last this Exhibition came to a close, 


| after a most successful and satisfactory period of ex- 


ments of the two boilers. We have also had|istence. During the weeks it has been open to the 


opportunities of witnessing the experiments con- 


public, no less than 53,480 persons have passed in 


ducted to test the quality of the iron to which | at the entrance, and amongst these there have been 
reference is made in the report of the chief en-|many sent over from various Continental cities, 
gineer to the Steam Users’ Association, who was | schools, and workshops, to gather such useful in- 
called in by the coroner to make special examination | formation as they could find collected together, the 


into the cause, and also of seeing several other tests 
applied to the iron which are not embodied in the 
said report. It is difficult to convey any proper 
idea of this terrible occurrence or to describe the 
appearance of the destroyed property without a 
series of pictorial illustrations, and it is almost 
useless to attempt to follow out the various lines of 
fracture exhibited in the exploded boilers, without 
such guides as are supplied in the drawings, which 
have been prepared for the assistance of the jury, 
and an inspection of the models made by the boiler 
builders. We have, however, been favoured by the 
Steam Users’ Association with a copy of the report 
of their chief engineer, Mr. L. E. Fletcher, a portion 
of which we print this week, and we may say that 
we entirely concur in the opinions exp: 
as to the cause of the explosion and the lesson it 


both | hold 


full benefit of which has been most freely offered to 
all who have asked for it from the exhibitors. 

In addition to the kind way in which the ex- 
hibitors as a body have seconded the wishes of the 
Council by prolonging the period of the show beyond 
the original time allotted, they have taken the oppor- 
tunity of marking their respect for, andacknowledging 
the earnest services of, the Society's secretary, Mr. 
William G. Larkins, by presenting him with a 
handsome and valuable gold watch as a memento of 
this the first exhibition held under the Society's 
auspices. 

In bringing our notice of this Exhibition to 
a close, we must refer to a few more exhibits of 


an engineering character, passing by the house- 
y word which would require a very con- 
siderable amount of space, which our crowded 





teaches. 


columns will not just now permit, with very brief 


notice. The chief point in which several exhibitors 
of fireplaces seem to aim at economy in the con- 
sumption of fuel, while still showing the open fire 
so dear to English households, is by the provision of 
sundry air courses at the sides cf and behind the 
firegrates, so that air, either from the lower or 
upper parts of the room, or from the outside of 
the house, may be heated by contact with the walls 
of these passages while passing through them int, 
the room at such regulated temperatures as may be 
thought desirable. 

One of these (that of Messrs, J. W. Lewis andG 
Wood) was examined by Dr. Angus Smith, and one 
of his assistant Inspectors of Alkali Works, ona cold 
day as they were passing through the building, and 
the observations taken (a moderate fire then burn. 
ing) gave the following result. Air passing inwards 
through a 4 in. circular warm air pipe=1] cubic feet 
per minute at a temperature of 190 deg., while the 
temperature of the air admitted to the fire from out- 
side was 32 deg. The heat was greater than would 
be required in any one room, but it could be eaxil 
distributed to various parts of a house, and at ak 
lower temperatures as might be wished. Cooking 
ranges of every kind, constructed to suit the ideas 
of both northern and southern residents, are very 
numerous. As mentioned in one of our earlier 
notices, there is one of these with a pyrometer fixed 
to indicate the temperature of the oven. This is 
undoubtedly a good provision, and might easily be 
made a very general feature. Gas fires and gas 
cooking stoves are also numerous, and have received 
much attention from visitors who have been seeking 
for the best of such appliances. The adyantages 
they offer, so far as cleanliness and prompt use go, 
are very great, and —— they are really 
economical where well managed. 

Gas is not confined in this exhibition to fires for 
warmth or for cooking, but is also shown applied to 
motors. 

We illustrated some few years ago (cide page 519 
of our fourth volume) the atmospheric gas engine 
of Messrs. Otto and Langen, which is now in its 
most recently perfected form exhibited by Messrs. 
Crossley Brothers, of Manchester, who are its sole 
manufacturers in this country, nearly 500 engines 
having been made and sold during the past year 
alone. The advantages of a gas engine are, that it 
can be started and stopped at any moment, and all 
expense of gas terminates directly it is stopped, while 
it at once gives forth its full power, and no time 
is lost in getting up steam, as no steam is required. 
Having no boiler there is no risk of boiler explosion, 
and as the only flame used is that of an ordinary 
gas jet or burner, the risk of fire is covered by 
ordinary insurance. A very smal] quantity of water 
per day is needed. In Messrs. Otto and Langen’s 
engine the gas burnt is in exact proportion to 
the power developed, and is regulated by a very 
perfect governor, while the makers are es 
to guarantee that the consumption of gas by these 
engines shall, in no case where their directions are 
attended to, exceed the rate of one penny an hour 
per horse power (taking gas at 4s. per 1000 ft.). 

The principle of the construction of this atmo- 
spheric gas engine and its method of working may 
be thus briefly described: Into a cylinder forming 
the lower portion of a vertical structure standing 
upon its own circular base, gas and air mixed in 
due proportions, so as to supply a mild explosive 
compound, are admitted under the piston. The 
cylinder, which is vertical, is open at the top. 
The compound beneath the piston is ignited by 4 
simple gas flame and exploded, and the piston is 
suddenly thrown upwards, The ignited gases, 
which have increased in volume, soon lose their heat 
by contact with the metal of the cylinder, which is 
kept cool by a jacket of water surrounding it, and 
the pressure, which at first was great, becomes 
changed into a state of partial vacuum by the time 
the piston has reached the top, and then the pres- 
sure of the atmosphere upon the piston causes it to 
descend. The useful work is thus obtained from 
the sudden explosion, and is — in a steady 
downward stroke, yielding the driving power, 
which is transmitted through peculiar but suitable 
mechanism to the shaft which carries the flywheel, 

ulleys, eccentrics, &c, It is the utilisation of the 
instantaneous power given off at the moment of ¢x- 

losion, when the piston is allowed to fly,freely from 
tore its force without doing any other work than 
that of emptying the cylinder of air, that is the 
basis of the economy and success of these 
engines. In the Lenoir gas engine the —— 
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within the cylinder was made to act with its full 
force (often as much as 70 1b. per square inch) upon 
the piston at about its half-stroke position. The 
vessure in that case met with the resistance due to 
the large flywheel which was found necessary for 
those engines, and as it existed very momentarily 
the whole power of each stroke was developed in 
perha about 2in. out of a stroke of 16in. or 18in., 
and the heat evolved was consequently localised, 
greatly to the detriment of the cylinder and piston, 
while at the same time a very tight-fitting piston 
was necessary to prevent loss of power or pressure 
at that moment. This tightly fitting piston had to 
be pulled through the remainder of the stroke by 
the momentum given to the flywheel, and altogether 
independent of the complexity of the electrical 
apparatus ; this method of obtaining a useful motive 
power from gas was only a partial success. 
Fortunately, however, the success of even these 
engines, such as it was, was enough to encourage 
others to devote attention to the subject, and it is 
an interesting mechanical study which has thus 
been worked out to the present satisfactory con- 
clusion. 

The curious arrangement by which the alter- 
nate downward movement of the piston is con- 
veyed to the shaft, while the upward move- 
ment is left free, is a puzzle to any one who 
has not seen the interior of the revolving chamber 
or had its structure clearly explained. Any verbal 
description without drawings or diagrams must fail 
to give a clear description of this motion, but a 
reference to our former notice and the illustration 
there given will render the action clear and in- 
telligible, and will reward the attention that may 
be given to it. 

There are two special forms of steam condensers 
shown; one, that of Messrs. Craig and Brevoort, 
made by Messrs. J. H. Wilson and Co., of Liver- 
pool, is for use in connexion with steam pumps, the 
water that is pamped being made the injection for | 
the purpose of condensing the steam. This body of | 
water is of course considerably in excess of that 
which would be required under ordinary circum- 
stances to condense the steam, and it will conse- 
quently be but little heated by the work it does, while 
for very many purposes there will be but little if any 
objection to the transmission of grease, &c., from 
the steam cylinder into the water pumped, though 
in other cases this might not be admissible. The 
whole apparatus is very simple and easily attached 
to almost any pump, and will, doubtless, render very 
useful service in making the action of the engine 
more economical in the use of steam, and conse- 
quently in its use of fuel. M‘Carter’s condenser, 
illustrated and described by us on page 442, vol. xii., 
is also exhibited. 

Messrs. H. Clayton, Son, and Howlett exhibit 
drawings and descriptions of Sturgeon’s patent high 
speed air-compressor, for which several advantages 
are claimed. It would have been interesting in con- 
nexion with the exhibition of machines for coal- 
cutting driven by air, if there had been a greater 
variety of these air compressors, but they are usually 
of such large sizes that it might have been in- 
convenient to find sufficient space for them at 
this Exhibition. The study of the best means of 
compressing air, and then of using it as a motive 
power, opens a field for careful and patient work, 
and one that ought to reward the investigator, 

Mr. Haliday, of Newtown, Manchester, exhibited a 
number of filters, the larger sizes employed for 
purifying the feed water of a boiler. He sup- 
plies these high-pressure filters now of large sizes, 
such as will filter as much as 12,000 gallons per day 
for ordinary use, and others for as much as 250,000 
gallonsa day for manufacturing purposes, In print 
works, bleach works, paper and dye works, and 
many other places, their use is found necessary, and 
their application is constantly increasing. 

We have not yet touched upon the subject of 
peat fuels and their value in connexion with the 
objects of this society's exhibition, but it is a subject 
deserving of more notice than a mere mention at the 
end of our papers. 

A paper has, however, been recently read before 
themembers of the Manchester Geological Society 
upon “ The Peat Fuels in this Exhibition,” by Mr. 
John Plant, F.G.8., the curator of the Peel Park 
Museum, and honorary secretary of the Manchester 
Geological Society, in which a full reference has 
heen made to all the exhibits in this class. In this 
paper the subject as a whole is first treated of, and 
then the various exhibits are concisely noticed ; the 
first description being of Messrs. Clayton's machine 





for treating the peat and forming it into blocks or 
briquettes for the purpose of drying, and then, if 
desired, further treated for conversion into charcoal. 

Danchell’s peat fuel from the red moss of Lan. 
cashire which follows, is specially interesting to the 
visitors of the immediate neighbourhood of the Ex- 
hibition. ‘The charcoal that is made from these 

t districts is of great value, and for the manu- 
acture of it large works are being erected. Sheffield 
alone, opens up a market fora large quantity, and 
as its density is so great that it will carry a good 
‘* burden” in blast omeaen, there will be ample 
room for its use when its cost shall be such as to 
place it in the market as a competitor with coke 
for the production of the higher classes of iron, 
The paper mentions some nine or ten other exhibits 
on the same subject, and concludes with several 
tables and analyses and particulars of trials of peat 
as fuel, all very interesting and instructive, and 


showing the value of the material as compared |i 


with coal and coke. 

The last exhibit we can now notice is one for 
which a wide field exists in the vicinity of the 
Exhibition. It is intended for the condensation of 
smoke, gases, &c., and is shown by Messrs. Johnson 
and Hobbs, of Manchester, and Messrs. Heslop, 
Wilson, and Budden, of Newcastle-on-Tyne. The 
working model, which is shown, exhibits the ap- 
paratus, which is simple and inexpensive in its con- 
struction. It is on the paddle-wheel system, with 
the addition of projections on the blades, which, as 
the wheel revolves, produce by contact with a small 
stream of water, a spray of finely divided water, 
which, as it falls through a series of network of laths, 
brushwood, or other material placed in the flue 
through which the smoke or gases have to pass, rains 
upon them and washes out the blacks, gas, and 
vapours that are destructive to vegetation and in- 
jurious to health, and the cause of so much vexatious 
litigation, and so removes the evils, At the same 
time the materials that are thus arrested can be 
utilised in various ways, and in some manufactures 
the costs of lofty and expensive chimneys may, 
it is claimed, be altogether dispensed with, with 
much advantage. ‘The machine has, it seems, been 
tested with ammonia, and found to succeed. The 
remarks made by the Earl of Derby in his inaugural 
address touching on this subject here come in aptly 
in conclusion, and in his words we would say, 
‘How much again remains to do in the way of 
utilising waste substances? What unworked mines 
lie before us in that direction.’ 
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The Annual of the Royal School of Naval Architecture and 

Marine Engineering. London: H. Sotheran and Co. 

{Price 2s. 6d. | 
Ir will be known to most of our readers that the 
school whose Annual we are considering has 
recently been transferred from the auspices of the 
Science and Art Department at South Kensington, 
to form part of the Royal Naval College at Green- 
wich, It is satisfactory to find by the issue of this, 
the fourth Aunual, that the students, and those who 
are still connected with the school, though having 
undergone its course of instruction, have determined 
to continue the publication of their professional 
magazine, even although the school itself has been 
merged in the larger institution embracing education 
on all matters pertaining to the navy. The present 
Annual is in several respects an improvement upon 
its predecessors, and in some of its features promises 
to become a means of extending knowledge on the 
scientific branches of naval architecture and marine 
engineering beyond the limits of the school, and of 
giving to the world statistics which it would be 
difficult for the public to obtain through any other 
source. Extensive tables have been compiled, giving 
particulars of the ironclads of foreign navies, and 
they are exceedingly vuluable to all interested in 
naval matters, and are, as they claim to be, “ the 
most complete information yet published” on the 
subject. ‘The first number of the Annual containing 
similar tables for the British navy is unfortunately 
out of print, but in view of the demand for them, 
which exhausted two editions, it may be expected 
that the present number will have an extensive sale, 
and that encouragement will be given to this dis- 
tinctive feature of the publication. 

The interest and value of the Annual, however, are 
by-no means confined to the data furnished, but ex- 
tend over a series of well - written and instructive 
articles, some of which contain original scientific 











investigations on matters relating to the stability of 
-_— e er of their engines, and bydenulicc, 

ter a fitting tribute to the memory of the late 
Mr. Adrian Vizetelly, who was editor of the Annual 
from its first issue to the time of his death, there is 
a short introduction stating the circumstances under 
which the present number been produced. Next 
we have an article entitled ‘Three English Schools 
of Naval Architecture,” which contains an interest - 
ing sketch of the history of the successive steps 
which have been taken by the Government of this 
country to provide training for students in naval 
architecture. 

It may be asked, as it often has been asked, why 
should the State, at great trouble and expense, pro- 
vide scientific training for naval architects any more 
than for other branches of the mechanical profes- 
sions? The answer, however, is complete. England 
5 mae for her security chiefly upon her navy, she 
is bound to have in its production the most highly 
trained, practical, and scientific skill, and this can 
only be achieved by affording the means within the 
country for educating naval architects in all the 
theoretical principles as well as practice of their 
profession. All experience goes to show that teach- 
ing in the higher branches of naval architecture, 
unless fostered by the State, becomes neglected ; 
owing doubtless to the wide range of study re- 

uired to master the subject and the small demand 
or trained naval architects, 

There is plenty of talent engaged in the mercantile 
marine, but hitherto there has been very little 
scientific training, and progress is made chiefly by 
profiting by the blunders and successes of others 
rather than by scientific research, This, however, 
is a process entirely inapplicable to the Royal Navy, 
especially in times of great reconstructions, where 
nothing but a firm grasp of sound scientific principles, 
and the power of applying them to practice, can pre- 
vent millions being squandered, or avoid danger to 
the State. A more healthy desire for theoretical 
knowledge is, however, fast springing up outside the 
Admiralty, and perhaps the schools of naval archi- 
tecture have, more than any other agency, con- 
tributed towards abolishing the old notions that 
sound scientific training and eminent practical know- 
ledge are incompatible with business qualities of a 
high order. This is a point on which the writer of 
the article in question—who has obviously passed 
through the course of studies at the school—refrains, 
with becoming modesty, from discussing, but we who 
have watched the progress of the present school 
from |its earliest days are much gratified in being 
able to say that some of the earliest students turned 
out of the school have already reached positions of 
great responsibility both in the the royal and mer- 
cantile marines, and are recognised among the autho- 
rities in their profession. 

Anarticle on ‘“* H.M.S, Devastation and her Trials,” 
“by one who accompanied her during her late 
cruise,” describes very clearly the various tests to 
which the vessel was subjected, in comparison with 
the Sultan and Agincourt, and gives some important 
facts relative to her rolling under certain conditions 
of wave motion. 

In the next article, on ‘‘ Economical Speed,” by 
Mr. W. J. Canter, engineer, R.N., some interesting 
investigations are given on the steaming of vessels at 
different speeds, and a method is indicated for ob- 
taining the speed of maximum economy from a few 
trials at different speeds. 

The article which follows is by C. W. Merrifield, 
F.R.S., late principal of the school, ‘‘ On Sea Waves,” 
This he considers supplementary to his ‘‘ Summary 
of the Theory of the Oscillating Sea Wave,” pub- 
lished in the preceding number of the Annual. In 
the early part of this article Mr. Merrifield 

laces himself in antagonism to Professor Stokes, 
but it is not quite clear what the iesue between them 
is, and an ingenious foot-note by the author seems 
to show that the professor is not much clearer on 
this point than ourselves. However, Mr. Merrifield's 
article contains an interesting discussion of various 
phases of ocean waves, to which the trochoidal 
theory pure and simple cannot possibly apply, and 
he indicates clearly enough some of the effects pro- 
duced by waves approaching shores of different 
formations. 

On the subject of stability we have three in- 
structive articles. One by Mr. F. K. Barnes, Con- 
structor of the Navy, on ‘The Effect on the Sta- 
bility produced by a Ship Grounding ;”’ one by J. 
C., comprising @ very curious ‘‘ Note on the Case of 
a Floa Body in which the Metacentre is below 
the Centre of Buoyancy ;” and one by Mr. G. Stan- 
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bury, “On Curves of Stability for Vessels at Light 
Draught.” 

Mr. Barnes's article is of great practical value in 
illustrating the danger which might be incurred in 


docking or undocking a vessel which has much set 
Mr. Barnes's attention was 


by the bow or stern. 
dr swn to the case when the Perseverance capsized as 
she was being undocked at Woolwich, but the in- 
vestigations have, we believe, never been published 
until the present time, 


J. C.’s” note” partakes of the nature of a paradox. 
It has been hitherto considered as a sine gud aon in 
writings on the subject of stability that the meta- 


centre is necessarily above the centre of buoyancy. 


J. C, destroys this supposition. Mr, Stanbury’s 
article contains a clear description of a short 
process which has, we believe, been adopted for 


some years in dedu ing the curve of stability at any 
draught of water fr a curve obtained for any 
other draught. ‘Th new to 
many, and will prove instructive to those engaged 
on calculations of stability. 

Of articles dealing chiefly with useful inventions 
there are three. One by Mr. W. J. Pratlen on 
‘+ Steering Gear,” in which the merits of some of 


mn 


process will be 


the hydraulic systems of steering, especially of 
Mr. Brown, of Edinburgh, are discussed very 
temperately. ‘The next paper of this kind is on 
‘* Hearson’s Strophometer, or Speed Indicator,” 


an ingenious instrument capable of many uses ; 
and the third paper referred to is * On the Applica- 
tion of Dr. Zeuner’s Slide Diagram to the Expansion 
Valve,” by Mr. J. A. Bedbrook, 

A paper on * Caissons,” by Mr. Baskcomb, a 
well-known Government surveyor, and one of the 
instructors at the school, will prove interesting, as 
it contains much valuable information on a subject 
very little written about. And one on * Calcula- 
tions of Weights and Centres of Gravity of Ships,” 
by Mr. 8. J. P. Thearle, will prove useful to draughts- 
men, it being an epitome of the methods which 
have grown up among the experienced staff of the 
Constructors’ Department of the Admiralty. for 
performing these calculations, 

Last, but by no means least, we must mention a 
valuable paper by J. A. Cotterell, M.A., Professor 
of Applied Mathematics at the Royal Naval College, 
** On the Re-action of an elastic Fluid issuing from 
an Orifice.” Mr. Cotterell shows that the excellent 
series of experimental! results o tained by Mr. George 
Wilson, and published at length in these columns in 
several articles commencing March Sth, 1872, are in 
almost strict accordance with Weisbach’s theory of 
the efflux of an elastic fluid as modified by the late 
Professor Rankine. 

On the whole we heartily congratulate the Royal 
School of Naval Architecture and Marine Engineer- 
ing, and those associated with it, on the continued 
success of their efforts to establish an organ worthy 
of the high training bestowed upon the students, 
There is still room for much improvement, and this 
will doubtless follow as larger numbers leave their 
in the practical duties of their 
profession. Few are aware that the school affords 
the highest standard of technical education to be 
obtained in the country, and we cannot conceive 
any surer means of making this fact known and 
recognised than by the students past and present 
making united efforts to raise the tone and value of 
their Annual from year to year. 


studies and engag« 


Water Famine 1x Nontn Loypox.—The greater portion 
of the populous parish of Islington was without any water 
supply from last Thursday week up to Sunday. A main 
burst at the top of Pentonville-hill, and almost simultaneously 
a similar occurrence took place at the chief pumping station 
in the Green Lanes, Stoke Newington. It was fortunate 
that the results were only those of inconvenience; had a fire 
broken out the consequences might have been disastrous. 

Tre Inxetitvrion or Civit Exoryerns.—The current 
session of this Society is now rapidly drawing to a close. 
The twenty-third and last ordinary meeting will be held on 
Tuesday, the 12th of May. Many of the other scientific bodies 
of the metropolis assemble only once a fortnight, or less fre- 

uently, so that, as the meetings of this Institution take place 
weekly, they are more numerous than the generality of 
similarly constituted institutions. A second series of sup- 
eat meetings, for the reading and discussion of papers 

students, was commenced on Friday last, when a commu- 
pieation by Mr. Carey descriptive of “ Interlocking Gear for 
Railway Pointe and Signals” was brought forward, Mr. F. J. 
Bramwell, F.B.S., being in the chair. These meetings will 
be continued on the ‘evenings of April 24th, May Ist, 8tb, 
and 15th, when essays will be taken on “ Practical [ron- 
work,” “ Monmouth Railway Bridge,” “Railway Accidents,” 
and “ Dock Construction,” by Messrs. C. G. Smith, W. Arm- 
strong, J. M. Small, and A. Tyson respectively, the chair- 
men being Mr. George Robert Stephenson, Mr. Brunlees, Mr. 
Woods, and Sir John Coode. 





| stay at the froht end. There were also the usual 

| below the furnace tubes. The longitudinal seams in th 

| cylindrical portion of the shell were double riveted, and 4 
arranged as to break joint. The manhole was strengtn, 
with a very substantial cast-iron external raised mouthpiece 


THE BLACKBURN BOILER EXPLOSION. 

Copy of Report by Mr. Lavineron E. Frercurr, Chief 
Engineer to the Manchester Steam Users’ Association, on 
the Steam Boiler Explosion that occurred at Mr. James 


Thompson's, Hollin Bank Mill, Blackburn, on Monday, | and the mudhole with an internal one, while all the fittin 
the 2nd of March, 1874. were attached to rivetted blocks. Each boiler was equipped 
The Steam Users’ Association, with a feed back pressure valve, two glass water gauges, 
41, Corporation Street, Manchester, | brass gland blow-out tap, a pressure gauge, and two Pa 
April 20th, 1874. valves, one to blow off either at low water or high steam, rl 


Srr,—In obedience to your instructions transmitted to me | other being of the ordinary box lever construction, The 
by telegram from Mr. Sronh Potts, Chief Constable, on | blowing off pressure was 80 Ib. on the square inch, and all th, 
Tuesday, March Sed, I have investigated the cause of the | plates in the shell were branded Crown Boiler Best. 4 
steam boiler explosion which occurred at Mr. James Thomp-| As those who have visited the scene of the explosion wil! 
son’s, Hollin Bank Mill, Blackburn, at about half-past ten be aware the boilers gave way mainly in the outer casin, 
o’elock on the morning of Monday, March 2nd, and now beg | of the shells, the furnace tubes remaining uninjured excope 
to report you thereon: | Some the rough treatment they received in consequence of 

On visiting the scene of the catastrophe I found that the | the explosion, one of those from No. 1 boiler havin been 
explosion was by no means an ordinary one. It was not | blown toa considerable height, and apparently breaking its 
due, as is usually the case, to the bursting of one boiler | back by falling across the wall at the top of the mill. ‘ 
only, but of two simultaneously, so that it is what may be In endeavouring to explain the cause of the explosion it 
termed a “compound” explosion. Added to this, the | may perhaps be desirable for me not simply to give in brief 
boilers were of the “ Lancashire” type, which has been | the conclusion to which i have arrived, but a & to go through 
leservedly considered one of the safest. Further, the de- | some of the steps in the argument, as many others have 
struction of property was considerable and the scene of the | examined the fragments of the exploded boilers as well @ 
explosion one of great confusion, while the boilers were | myself and expressed opinions thereon, it may be well for 
rent into a number of fragments, one of them, as was after- | me to touch on these seriatim, and, where I may differ from 
wards ascertained, into 27 and the other into 65 or 6, all of | them, to give my reasons for doing so. Such a course, though 
them being thrown from their original position, and many | making a greater demand upon the time and patience of the 
of them so buried under the ruins that it could not be de- | Jur, , will perhaps tend to make the result more satisfactor 
termined which of them belonged to the right-hand boiler | and be more respectful to those who have been at the trouble 
and which to the left. To meet the difficulty the makers of | of considering this matter. 
the boilers were good enough to undertake the task, by no Shortness of Water.—Some have attributed this explosion 
means a light one, of digging the fragments out of the | to overheating of the furnace crowns through shortness of 
ruins and hauling them all from the scene of the catastrophe | water. Had such been the case, however, the furnace crowns 
to their works, where they assorted the parts of one boiler | would haye shown signs thereof through being bulged down 
from those of the other, and laid them out side by side in | out of shape and rent, whereas they remain uninjured, except 
as much order and as nearly in their original position as the where slightly indented and bruised by their fall. Even had 
distorted shape of the fragments allowed. Even then it was | the fur nace crowns been rent, though loss of life might have 
not by any means a simple matter to arrive at the cause of | resulted from the issuing torrent of steam and hot water, 
the explosion. In some cases, however great the confusion, | the explosion would not have been so destructive to the sur. 
the discovery ofa thin plate wasted away by corrosion un- | rounding property. In the generality of explosions arising 
mistakably attests the cause of the rupture, and speaks for | from shortness of water the boiler is not moved from its seat, 
itself, whatever differences of opinion may be entertained. | the rents are in the furnace tubes only and not in the shell, 
In this case, however, there were no thin places: the plates | whereas in this case the principal rents were in the shell, 
were all of their original thickness, the boilers being new | those in the furnace tubes being secondary ones only, result- 
ones, having scarcely worked fer twelve months. Sometimes | ing from the explosion and not causing it. Added to this we 
a collapsed furnace tube witnesses at a glance to the cause | have the owner's testimony that there was plenty of water 
of the disaster, but such was not the case in this instance. | in the glass gauge at the time of the explosion, as he had but 
Further, the explosion itself had destroyed many of the | just lett the boilers and scarcely got out of their reach before 
evidences of its cause and thus rendered its detection doubly the explosion occurred. The evidence, therefore, of Mr. 
difficult. Altogether I consider this explosion to be the | Thompson, as well as that of the furnace crowns, directly 
most complicated I have ever had to unravel. I trust, how- | contradicts the view that the explosion was due to shortness 
ever, to be able to show to the jury the cause of this disaster, | of water. 
and also to deduce therefrom some practical lessons which} But it has been argued that though there was plenty of 
will prove of service to steam users in guarding them | water in the boilers at the time, yet that the plates may have 
against similar catastrophes. But to exhaust all the ques- | been heated by being coated with incrustation, and that if 
tions to which it gives rise would have required the unin- | the incrustation were then cracked off, the water would sud- 
terrupted investigation of months, while it would have been | denly come in contact with the heated metal, and thus give 
impossible to have dealt with them in the compass of this | rise to an explosion. There is a good deal of misconception 
report. on this point. Red hot plates do not generate steam on 

In order to arrive at the development of the explosion I | being suddenly covered with water as rapidly as is generally 
have had all the fractured plates carefully measured over | supposed, while it should be remembered that the engines 
and plotted on paper, so as to give a bird's eye view of the | were running at the time, and the boilers had four safety 
rents. The boiler makers have also at my request provided | valves between them. To ascertain whether any sudden ac- 
a model of each boiler with the original plating and rivet- | cession of pressure was generated by the injection of water 
ing shown on, and on these models I have had the line of | on hot plates, 1 experimented on the subject some time since 
rents laid out. Further, | have bad a cross section made of | by making three boilers of the household circulating class 
the boiler house, showing the boilers with their external | thoroughly red hot and then letting cold water in upon them, 
brickwork flues as originally constructed, and also a plan | and though the experiment was repeatedly tried I could not 
giving the position in which the parts were thrown, which | succeed in getting up an explosion. An account of these 
is of service in considering the course the rents took. All| experiments was given in the Association’s Monthly Report 
these drawings accompany this report, and I trust they will | for January, 1867, Further, had the explosion emanated 
prove of assistance to the jury in their investigation. To | from the perce ens | of the furnace crowns as supposed 
ascertain the ‘quality of the plates 1 have had them tested. | they must certainly have been rent as well as the external 
3ut it did not appear to me advisable to disturb any of the | shells, which, as already stated, was not the case, so that this 
fragments by cutting any portion from them until they had | view as to the cause of the explosion is utterly untenable. 
been fitted together as nearly as possible, and the linesof| The opinion, therefore, that the explosion arose from over- 
fracture mapped out. Thus one operation had to be finished | heating of the plates, whether from shortness of water or 
before another could be begun, which involved a greater ex- | from a coating of incrustation which suddenly cracking of 
penditure of time than if the ditlerent stages of the inves- | led to the generation of a large volume of steam, may be dis- 
tigation could have been prosecuted simultaneously. missed. 

I have already stated that the makers of the boilers un- Failure of the End Plates.—It has been thought by some 
dertook the task of conveying the fragments of the two | that the stays supporting the flat ends were the first part to 
boilers, which weighed about 25 tons, to their yard and | give way, and that it was to this failure that the explosion 
laying them out in order for my examination, and also that | was due. Although I certainly do not think that longitudinal 
they furnished a couple of models of the boilers, and I wish | stays forged with eyes at the ends, secured with cottered 
to add that they met me most candidly throughout the | pins, as was the case in this instance, is the best arrangement 
whole of my examination and responded promptly to all | of staying, inasmuch as the pins are found in some cases to be 
my applications for assistance, while the owner of the boilers | taken out and not replaced, in others to be much strained, 
met me in the same spirit. The makers seemed resolved to | and in others again to be broken right through, aod thus 
turn this catastrophe to good account and are drawing from | the stay rendered useless; yet in this instance they behaved 
it any lessons #t appears to suggest. Were every explosion | well and stuck to their work, not ceasing their grip of the 
met in the same manner that this has been, both by boiler | ends till the cylindrical portion of the shell had been rip 

maker and boiler owner, there would shortly be an end to/ off. Had these stays given way, the ends would clearly 
boiler explosions altogether. | have bulged out and been tornaway from the shell, frac- 
The two boilers under consideration, which, as already stated, | turing, no doubt, at or near the root of the angle iron. Such, 
were of the Lancashire type, that is to say, fired internally | however, was not the case. Instead of the ends leaving the 
with two furnaces, were set side by side, and were the only | shell the shell left the ends, the ends still holding a portion 
boilers in the range. They measured 30 ft. in length by 7 ft. | of the cylindrical shell in witness of their grip. I cannot 
in diameter in the shell, and 2 ft. 9 in. in the furnace tubes, | think, therefore, that the explosion was due to the failure of 
the thickness of the plates being seven-sixteenths of an inch | the flat end plates of the boiler. ; 

in the cylindrical portion of the shell as well asin the fur- | Rivetting and Thickness of Plates.—The le ngitadinal 
nace and flue tubes, and nine-sixteenths in the flat ends. | joints in the cylindrical portion of the shell on which the 
The furnace tubes were strengthened at all the ring seams of | greatest strain fails, were, as already stated, double rivetted, 
rivets, the four seams at the front end with flanged joints, | the rivets being spaced as nearly as may be two inches apart 
and the remainder with hoops of T-iron section ; while in | in the direction of the length of the boiler when measuring 
addition there were six conical water pipes in each furnace | from centre to centre, while the diameter of the rivet holes 
tube behind the bridge. The flat ends were strengthened with | which were punched, was three-quarters of an inch, and the 
two ribs of angle iron 3 in. by 3 in. by §ths ofan inch, carried | thickness of the plates seven-sixteenths. This spacing, 
across them, and assisted by a couple of longitudinal stays, | though somewhat generally adopted, at all events tll re- 
1} in. square, which ran from one end of the boiler to the | cently by boiler makers in this district, is not the most ad- 
other. Also there were three gussets at each end above the | vantageous for double-rivetted seams. It is the old-fashioned 




















transyerse angle irons, and a smal! supplementary diagonal ‘ spacing for single-rivetted seams, and cuts away more of the 
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metal than is desirable. Had the rivets been further 
apart the boiler would have been stronger. Further, for so 
high a pressure as 80 Ib. in a boiler 7 ft. in diameter, a plate 
seven-sixteenths of an inch in thickness is rather light. In 
such a boiler the strain on the metal between the rivets 
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would be as nearly as may be 5} tons per square inch. This, 
though somewhat intrenching on the margin of safety, 
would not exhaust it, so that I do not attribute the explosion 
to the lightness of the plating or to the spacing of the rivets. 

Quality of Material.—To arrive at the uality of the 
plates, portions were cut off from each boiler close to some of 
the rents, and then tested at the Fairbairn Enginecring 
Company's Works. These sample picces were all cut in the 
direction of the fibre, as the object was to test the strength of 
the plates at the longitudinal rents for reasons which will be 
more fully apparent hereafter. The mode in which the 
plates were tested is as follows: They were first cut into 
strips 18 in. long by 6 in. wide, and then reduced in the waist 
fora parallel length of 7 in. to a width of a little above an 
inch so as to give an area of about half a square inch, the 
exact size being taken and recorded in each case. The spe- 
cimens thus prepared were then placed in the testing 
machine and gently drawn asunder, the reduction of area 
and elongation being taken, in addition to the load at which 
they broke. The annexed Table No. I. gives the results ob- 
tained. 

From this Table No. I. it will be seen that the mean 
breaking strains per square inch were as follows: 


Tons. 

In the top of No. 1 Boiler ass ee 21.65 
In the bottom of No.1 Boiler ... eve 22.40 
Mean of No.1 Boiler ... 21.97 

In the top of No, 2 Boiler ae » 20.83 
In the bottom of No. 2 Boiler » 20.62 
Mean of No. 2 Boiler. 20.42 


It will be observed that the plates in No. 1 Boiler were 
superior to those of No. 2 by 13 tons per square inch, 

To ascertain what effect punching had upon the tensile 
strength, plates cut from both boilers were punched with a 
rivet hole of the ordinary size of } of an inch, and then 
shaped down to a’width of 2 inches equivalent to the distance 
between the rivets in the boiler under consideration, when 
measuring from centre to centre. Table No. LI. shows the 
results obtained. 

From this Table No. II. we learn that the breaking strain 
of the punched plates per square inch of metal left between 
the holes was as follows: 


Tons. 
In No. 1 Boiler... whe eve eos 421.05 
In No. 2 Boiler ... ooo ‘ie - 19.29 


20.17 


Tante No. L—Resvurs ov Trsts oy THe PLares Cor rrom No. 1 Borter awp No. 2 Borner. 


















































Area of Speci in Square Inches. | Breaking Weight 
gottnendn Sy | Square Inch, Original. {Reduction of 
Mark on Specimen. | Area ae 
a8 
Original. | Fractured. | Difference. Lbs. Tons. ae 2 Syn 

~ T.1 AG — | 47,767 21.32 ~ 4.97 
se =. 2 Al7 é 7.53 
ae y AdL 4 47,239 21.08 7” 1.97 
S38 T. 3 49 = ‘49,908 22.27 ad 7.60 
° —— 
ra Means 48,304 21,55 10.70 4.84 
«Si Bi | 616 A82 50,562 22.57 6.58 5.20 
ES B. 2 “| = 47,848 | . 21.81 _ = 
$- B. 3 515) | AB 52,820 23.82 7.18 4.45 
As “un 

; | Means 50,242 22.40 6.88 4.87 
a } 
3. | Ti | Aad | 46006 | 054 | 5.97 1.78 
ze | T2 | 488 AMG 46,424 20.72 | 8.62 6.77 
am , ee A79 _ 44,228 19.75 ~ 
7 4 Means) 45,572 20.33 | 7.29 8.77 
ab em, 
g.| Bl 516 A48 46,986 20.94 13.15 7.51 
sa | Be | AGI — 50,771 22.66 | ~ 8.62 
BS |. BB | 508 AST 40,285 17.98 | 10.08 4.62 
a | Means} 46,014 20.52 | 11.59 6.25 








: _Tanre No. II.—Resvits or Tests ov THe Evrect ov Puncuine ow THe Tenstux StRENoTH op Prares. 
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Mark on Specimen. 


Area of Specimen in Square Inches, 











Original. Fractured. 
“ B. 4 520 506 
Z B. 5 530 506 
& 
Nn ek 
é T. { 503 A82 
a nae we 
T. 6 503 473 
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Mean one eve 
Inround numbers therefore the strengh of the plates taken | 
through the line of rivet holes deducting for the metal cut 
away may be taken at 20 tons on the square inch. This isa 
fair tensile strength for boiler plates. 


tensile power, if short and brittle. 


NOTES FROM SOUTH YORKSHIRE. 
SuHerrigtp, Wednesday. 
A New Colliery Undertaking.—A_ coalfield hitherto un- 
, . ‘ worked is about to be opened up at Alverthorpe, near Wake- 
_ Tensile strength however is not the only quality required | ¢.14 and will be worked in connexion with the pit of Mesers. 
in boiler plates. Ductility is necessary also. ‘his is too Haigh there situate, which has been be 
often lost sight of. A plate with a moderate tensile power, | ohyiate the necessit 
if ductile, is better for boiler purposes than with a high | sors to be sunk. 

d brite o ascertain the ductility | gei4, the principal being the Gawthorpe and Haigh Moor. 
of the plates under consideration reference may be made to | mmo former is 80 yards down, and the latter at 160 yards. 
the reduction in area at the point of fracture given in the | py, Haigh Moor is a good house coal, varying in thickness 
first of the preceding Tables. It will be seen that this reduc- | gor 3 ft. 6 in. to 3 ft. 8 in., the whole area being calculated 
tion in area varies considerably in different experiments. | ¢, yield 750,000 tons. Lower down are sundry seams, and 
In the case of the test of a plate cut from the top of No. 2 | a¢ 9) yards below the Haigh Moor is the silkstone coal, which 
boiler it is as low as 5.97, while the mean of the tests of the |;, 4 f 4 in. thick. A com 


which would ot 


plates cut from the top of that boiler ia 7.29. This does not | ¢.emed to work the undertaking 


indicate a high duetile power. The same inequality will be 
seen in the rate of € iop, which in one case was Ee 
cent., in another 7.60 percent. To further test the ducti 


line, and others bending at a fair angle. These latter, how- 
ever, had been warmed in the fire 
anneaied, which seems to have produced considerable effect 
and to show the important influence annealing has upon the | 
ductility of the plates. I have s 





Whieh are very much cracked. 


which cecupy a good deal of time and cannot be hurried. I 
may, however, be able to give some of the results verbally. 


he result of the investigation of the oe the plates | London fell of about 46,000 tons. In that 
not, or at | jand carried 381,127 tons, and the Great Northern 229,390, 
all events some of them, had not, that amount of ductility | whilst the Great Eastern took 149,104 tons from Yorkshire 
Which it is desirable they should have had, seeing they were | and Derbyshire. Four of the principal pits in West York- 
to be employed in the construction of a boiler to be worked at | shire sent 22,200 tons, and six of t 

| South Yorkshire despatched 28,200, the Oaks 


From the Derbyshire district there 


is that though adequate in tensile power they 


% high a pressure as 80 Ib. on the square inch. 


I do not consider, however, that the want of ductility was | list with 10,600 tons. f 
by itself the cause of the explosion. There must have been |has been a marked diminution, the total bein 
uce local |tons, of which Claycross sent 54,600 tons, 

“vain, and thus to start the primary rent from which all 61,000, . 
Coat 1x Vascovven’s Istaxp.— The Vancouver Coal Com- 


sent away 45,728 tons of coal, a total present- 
4 with the correspond 


some other exciting cause, something to prod 


the others sprung, and therefore it may be well for us here 
to look into the conditions under which the boilers worked to 


se if we can detect any cause for local strain, and also to | pany last year 
he rents to trace out, if possible, the | ing a decrease of 420 tons, as compared 

Primary one; while it may be of assistance in this inves-|ing figures for 1872. The flooding of the 
tigation if I give briefly the result of my observations upon | the commencement of 1873 v 
losions. / jing operations of the company year. 


refer to the plan of t 


the development of the rents in other compound exp 


Conference 
ity day last a con ; 
of tb iron, strips were broken by bending, when agein great nog hee o pereeme Na 
variations were met with, those cut from the top of No. . , - - ; 
boiler bending at a very slight departure from the straight solutions, the most important of which were those accepting 
a general reduction in wages of not more than 10 per cent., 
ore testing and thus | #24 advocating the establishment of a Board of Conciliation 
. and Arbitration for the whole of the North of England. 
ited Gaslight and 
t the t 


Sheffield Un 
fie of these 


of Blast Furna 
of of deal 








imens of the plates | Compa . ng 
fractured by bending for the inspection of the jury, coupled days since, it was stated that the plant 
vith punchings from plates cut from the top of No. 2 boiler | and, in the water company’s case, that the new works were 
I so far progressed that they were much ahead of the wants 
Ihave had further tests undertaken but it was impossible to | and probable requirements of the town. In both cases new 
complete them in time for this report. Tests are matters | shares to a large amount were resolved to be issued. 
Coal Traffie by Rail to London. — Daring 
ending March 31st, the traffic from the Midland coalfield to 
period the Mid- 


r 15,000 fur 


(To be continued.) 


urchased in order to 
rwise exist for new 
here are several seams of coal in this 


pany will in all probability be 


cemen at id.—On Thurs- 
tes from the whole of England 











deliberation passed several re- 


Sheffield Water Works 
companies held a few 
was in good condition 
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Breaking Weight per 
Square Inch, Original. Reduction 
meontienrii sc iapihtlaiicediiana butte Slice of Area per | Elongation 
| Cent. per Cent. 
Lbs. | Tons. 
48,009 | 21.43 2.7 os 
46,311 20.67 4.53 - 
Means 47,160 | 21,05 3.61 -- 
TOE Lh et See GA: Oe om a eee fee; 
} 44,324 | 19.78 4.17 | =_ 
| 42117 | 18980 | 696 | ot 





Means | 43,220 | 19.29 5:06 aap 





Coat in GippstanD.—Encouraging intelligence comes to 
hand as to the working of coal at Kil Gippsland, 
Victoria. The Western Port Coal Company, which is work- 
ing coal at Kilcunda, is ome | to make deliveries for the 
Melbourne market. The seam which the company is work- 
‘ing is only 2 ft. thick, but there are indications of its extend- 
ing through a considerable area. 


Lingzark Drawine.—In a little book under the above 


title, accompanied by a portfolio of lithographs, the author, 
Mr. G. Christian Mast, has made a wn orthy and 
ul handbook for 


successful effort to produce a really 

] t tudents. He has developed further in this little 
work, than in any other of similar pretensions that we have 
seen, the combination of Or aptage figures in ornamental 
design, the analyses of which are given clearly in the hand- 
book. In any future edition we should recommend Mr. 
Mast to substitute a scale of feet and inches instead of that 
of metres and its subdivisions, which are now employed in 
one or two of the plates. The last two or three sheets, 
showing some lithographs of antediluvian machines, also 
—_ done away with, as likely to mislead the youthful 
min 








Preservatios or THE Ironwork or Tax Hvis oF 
Composites Suirs.— The Lords ioners of 
Admiralty have issued a cireular, No. 3158, fying the 
duties of crane teen 7 pe ea of officers in commissioned 
ships of composite build, wit ‘erence to the preservation of 
tha in Sunes, &e. Faeroe omg ae gen see that 
a) bilge pipes are not of copper, brass, or y those 
Reload to the engines, which are Seat oi taees 
copper, and that such are to be painted and clothed with 
canvas; that (4) parte y inaccessible are to 
specially pointed out to the officers of the ship 
frames to the turn of the bilge covered with cement 
suitable composition, but pain 
to = examined ig ge accessible when 
dockyard hands; (¢) a a thorough 
three years; (f) including in this all dockyard craft 
other vemels bon ing to the 
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WEAVING.—No. IV. 
Hanp-Loom WEAVING. 

Tne process of weaving, whether performed in 
the hand or the power loom, depends upon the 
same principles, and the power loom is really an 
automatic imitation of the movement of the hand- 
loom weaver. ‘The shedding of the warp, the 
throwing of the shuttle, and the beating together 
of the weft threads are in fact identical. The 
power loom, even when only adapted for plain 
weaving, is, owing to its various motions, a some- 
what complicated machine, but when fitted for the 
purpose of weaving figured fabrics it becomes intri- 
cate. The richest and most delicate fabrics will pro- 
bably always be woven in the hand loom, and it is 
in their production that the ingenious contrivances 
employed by the weaver can be best studied, and it 
will then be seen, by comparing the past with the 
present systems, how great has been the advance- 
ment of this art during the present century. 

When the power loom became well established, 
and proved to be an efficient machine for weaving 
plain cloth, it was not allowed to remain long in 
the form it then had, for the improvements that 
had been made in hand-loom weaving, through 
the introduction of the Jacquard apparatus, were 
very shortly afterwards applied to the power loom 
also. It will therefore be more satisfactory for our 
purpose to illustrate the past and present methods of 
hand-loom weaving, both plain and figured, as well 
as some of the processes connected therewith. By so 
doing the general principles of weaving will not only 
he more convenit ntly described, but, at the same 
time, the course of the various improvements from 
step to step can be best followed. 

Weaving is the art of interlacing threads or other 
fibres together in such a manner as to form cloth, 
ribbons, and other articles of a similar nature 
If a piece of plain cloth or calico be examined, it 
will be found to consist of a number of threads 
placed parallel to each other, which are interlaced 
alternately by a single thread passing from side to 
side of the cloth. ‘This separate thread is the weft 
thread, and has been inserted between the other 
threads, called the warp, by means of a shuttle. 
The alternate intersection of the warp and weft 
threads, therefore, constitute plain weaving, as re- 
presented at Fig. 8, which shows the combination 
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of the threads in plain cloth, as seen when magnified. 
The warp threads are usually much finer than 
the weft thread, and the fibres are generally spun 
together in a similar manner to a two or three- 
strand cord. On the contrary, the weft thread is 
but slightly spun, and usually consists of one strand 
only. By this means the weft is made soft and 
yielding, and is better adapted to fill the interstices 
of the cloth, whilst the warp thread is made firmer, 
and not only adds more strength to the cloth, but 
it is much better suited to undergo the process of 
weaving. 

In the throwing or spinning of silk this difference 
of twisting is sane by calling the weft thread 
‘*tram,” which is the Latin name for weft; and 
the warp, owing to its excessive twist, is called 
“ organzine,” which term also corresponds to its 
peculiarity as before named. 

The first process in weaving is to arrange and 
afterwards to place the warp threads in the loom. 
These differ in —_ and number according to the 
length, fineness, and width of the cloth. Before the 





introduction of the warping frame, the process of 
warping was simply to place a few pegs at the re- 
quired distance apart, and walk from one to the 


several bobbins or reels, until a sufficient number 
were collected together of the desired length. This 
method is still adopted in India, where sticks are 


taking two reels, one in each band, passes alter- 


nately from one stick to the other, as represented 
in Fig. 9. 


Fic.9 


























Warping, therefore, consists in arranging the 
threads according to number and colour, or in any 
special manner that may be necessary, and to keep 
them in their relative places after they have been so 
laid. ‘This is effected by crossing the threads at one 
end of the warp alternately, and by means of a cord 
keeping them in that position. This will be seen by 
referring to a and 4, Figs. 10 and 11, which show 
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other, at the same time unwinding the threads from | 


i 


; ; === 
of the warping mill or frame. The requirement 
being simply what is shown in Figs. 10 and }] the 
action of the warping frame will be readily under. 
stood. Fig. 12 represents the machine, which is 
simply a large reel, and is turned by a winch and 


| rope, as shown. A number of bobbins are placed 


| 
| 


in a frame, shown at , and the threads from them 


fixed in the ground for that purpose, and the weaver | are wound upon the reel, 


FIC 13. 


































the crossing of the threads over and under the pegs 
by each thread alternately. Before taking them off 
the pegs, if a cord be placed so as to occupy the 
~~ of the pegs, their relative order would always 
e kept, and the whole warp may then be rolled 
into a ball, or looped like a chain, as may be desired, 
without fear of disarrangement. This intersection 
or crossing of the threads is called the “ lease” by 
weavers. 

It will be apparent that in long lengths of warp, 
and com , a8 in many instances they are, of 
thousands of threads, some other method must be 





adopted for warping. This is performed by means 
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In passing from the frame @ to the reel the threads 
are concentrated at 4, where they pass between rollers 
seg vertically, and sunk a short distance into the 

lock upon which they stand (Fig. 13) so as to pre- 
vent the threads from passing beneath. In this me- 
thod the cross is formed by passing the hand between 
the threads alternately under and over. Fig. 1 #shaw* 
another plan where at 4 the threads are p 
through a corresponding number of eyes, which are 
fitted into the block called the ‘‘ heck.” The heck is 
made to slide up and down the frame post by meas 
of the cord to which it is attached, according as the 
cord is wound or unwound on the top spindle oF 
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‘“ gudgeon” of the warp frame, as shown. Now 
if there are 100 bobbins, or any other convenient 
number in the frame to wind from, a warp of any 
number of threads may be laid, as required, by 
turning the reel forwards and back the re- 
quisite number of times, which process lays the 
threads from one peg to the other, as performed by 





| comb is made with a loose cap (Fig. 18), 


the threads can be readily distributed through 
| teeth, or dents, of the com , and 
| Secure they are kept in position during 
| of beaming. The warp is first 
| drum on which there is a friction 
| passes over rollers and through the comb 


FIG.17. 
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hand, The crossing of the threads, or making a 
lease, is effected by means of the eyes in the heck, 
which are shown, enlarged, at d, Fig. 14. ‘They are 
shown fixed in two separate rails, each rail having 
every alternate eye fixed into it. 

Now by raising and lowering one set of the eyes 
above and afterwards below the other, an opening 
is made between the threads corresponding to the 
position shown in Figs. 10 and 11, and they are by 
this means placed in a similar order upon the pegs 
P P of the warping frame. 

The length of the warp is regulated by altering 
the position of the lower peg, from which the return 
movement is made. 

The winding and unwinding of the cord round 
the spindle raises and lowers the heck block, and 
thus acts as a guider in distributing the threads 
upon the large reel, and keeps each additional layer 
in its proper place. The warp is then taken off the 
reel and wound up into a ball form, or looped in the 
form of a chain, as shown in Figs. 15 and 16, as 
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may be most convenient, until required for weaving. 

It has then to undergo the process of beaming and 

dressing, which consists in winding it upon the warp 
n and making it ready for the loom. 

Fig. 17 represents the method of placing the 
warp upon the warp beam, where it is shown 
‘© pass through a comb, which causes the threads 
‘© be spread evenly and parallel upon it. The 


wound upon the warp beam, which is turned by a 
winch to which a chuck or other contrivance is 
connected for holding it. 








DONKIN’S HORIZONTAL ENGINE. 

Ratuer more than four years ago (vide pages 3, 4, and 
5 of our tenth volume), we described and illustrated in this 
journal a type of compound horizontal engine constructed 
by Messrs. B. Donkin and Co., of Bermondsey, and we at the 
same time pointed out the general excellences and the 
simplicity of the design. During the past year Mesers. 
Donkin and Co. have still further simplified these engines, 
and the two-page engraving, which we publish this week, 
shows their most recent type, and at the same time specially 
illustrates an ingenious arrangement for connecting the 
valves of the high and low pressure cylinders, which has 
enabled the simplification just alluded to to be made. This 
arrangement is one designed and patented by Mr. B. W. 
Farey, one of the partners in the firm, ahd we shall pre- 
sently describe it in detail; in the first place, however, we 
propose to state briefly the chief considerations which 
| Messrs. Donkin have kept in view in designing the engine 
which forms the subject of the present notice. 

The compound beam engine, with the cylinders properly 
proportioned and steam jacketted, has done excellent service 
in a variety of situations, and over lengthened periods, and 
its good and evil qualities are so generally known amongst 
mill owners that it may conveniently be adopted as a kind 
of standard with which to compare the merits of other 
designs. The advantages of the beam engine may be 
briefly stated as follows: 1. The cylinders are vertical, 
so that they do not wear oval, and the weight of the 
pistons does not give rise to extra friction on the rings. 
2. There are no inverted or internal stuffing boxes. 
3. The cylinders have but one stuffing box each. 4. 
There is one plain crankshaft with only two bear- 
ings, one single crank, and one crank-pin. 5. The centre 
line of the cylinders is in the same plane with the centre of 
the crank-pin, there being no side strains. 6. The pistons 
with their rods attached can be readily taken out and re- 
placed. 7. The air pump is vertical, so that the bucket may 
be loose in the barrel without causing a leakage of air, an 
advantage not generally possessed by horizontal air pumps. 
All these advantages except the first are possessed by 


the first advantage is also gained by 
provision for carrying the pistons, and causing them 
be supported not on the bottoms of: the cylinders, but 
| external guides having very large bearing surfaces. 
, manner in which this transposition of the piston weight 











house required, if, as is very frequently the case, the latter 
forms part of the framing, or, on the other hand, a great 
weight of cast iron of the engine is constructed on the tank 
priociple. 3. The two slide valves have to receive their 
motion through a weigh shaft and numerous joints, whilst 
two stuffing boxes are required for the valve spindles. 4. 
The working joints are difficult to get at without stages or 
stairs, or other expensive adjuncts. 5. The cylinders being 
vertical, any water, resulting from the condensation of the 
steam, which may collect at the bottoms has to be forced up 
the steam p es. 6. Owing toso many heavy moving 
parts being in motion the speed of the engine must neces. 
sarily be slow. 7. The engine requires a large cubic ca- 
pacity of engine house, for, although the length and width 
are as small as for most other classes of engine except the 
vertical type, the height required is great, and the engine 
house consequently expensive. 8. The weight for export 
is great. 9. The erection requires considerable skill, and 
occupies a long time. 

Now, in perfecting the design of their engines it was 
Messrs. Donkin and Co.'s object to avoid the disadvan 
of the beam engine which we have just enumerated, while, at 
the same tirse, retaining the advantages previously stated ; 
and an examination of our engravings will, we think, show 
that this has been very successfully done. Thus: (1) 
as compared with the ten joints of the beam engine, that 
under notice has but four through which the power is 
transmitted, namely, two in the connecting rod, and two on 
the crankshaft. ext (2) the foundation only has to act 
the part of a weight, the strains due to the working of the 
engine being taken up by the framing; this, however, is of 
course a quality belonging to the horizontal type of engine 
aé a whole, and not a special characteristic of Messrs. 
Donkin's. 3. The two slide valves are driven by a single rod 
direct from the eccentric, there being but one valve spindle 
stuffing box, and that a low-pressure one. By the adoption 
of the horizontal type, and the general arrangement of the 
parts, the fourth, sixth, seventh, eighth, and ninth ob- 
jections are got rid of, while to keep the cylinder clear of 
ports are made lower than usual, so that any 
water formed in the cylinder will run out by the action of 
gravity. 

We must now describe in detail the two chief features 


each piston rod 


3g 





linders, 
a crosshead, and the two crossheads being 
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nected by a pair of side rods, as shown, these rods 
passing along the sides of the cylinders. Both cross- 
heads are furnished with guide blocks exposing a large 
bearing surface, those of the front crosshead working 
between double guide bars, while those of thé hind 
crosshead rest on single guides, which are fixed to the 
end of the low-pressure cylinder, and are also supported by 
the foundation, as shown. ‘The two crossheads with the side 
rods form a kind of frame around the cylinders, and we 
have now to explain the manner in which this frame is 
made to relieve the 
If we suppose the cylinders to be removed, and the cross 
heads merely to be resting upon the bottom guides, it is 
evident that if no provision were made to the contrary, 
the two piston rods would be deflected downwards by the 
weight of the pistons, and that the pair of side rods would 
also be similarly deflected from the same cause. If now 
this state of affairs be mod 











cylinders of the weight of the pistons. | 


ified by giving to the piston rods | 


a projection upwards, and to the side rods an initial set 
upwards, it is evident that these two sets may be of such 
amount that the pistons will be raised to the position 
they would occapy if there were no deflection of their rods. 
In effect this is really what Messrs. Donkin do in con- 
structing their engines The holes in the crossheads whica 
receive the piston rods are bored so that the latter are pro- | 


jected upwards at an inclinat 
of their length; then the crossheads, side rods, and piston rods, 
with their pistons, are put all together, and rested on a 
suitable bed, and the side rods are then set upwards to an 


amount sufficient to counteract the downward deflection of | number of pound-degrees of heat discharged per minute can 
these side roda, which would otherwise be caused by the readily be calculated, while if indicator diagrams are at the 
weight of the pistons hanging at the ends of their rods. When | same time taken, it becomes possible to ascertain the number 
this has been done the side rods remain straight under their | of pound-degrees of heat discharged per minute per indi- 
ordinary working conditions, while the piston rods, for about | cated horse power. The smaller the number the better the 
two-thirds of their length next the pistons, aleo occupy | performance of the engine. For further information on this 
a horizonts! position. We use the word “horizontal” here | mode of testing, and for a detailed account of an eogine 
in a practical sense, for strictly, of course, the piston rods | trial condacted on this system, we must refer our readers to 
are, under the given conditions, curved to a greater or | page 279 of our twelfth volume. We may, however, re- 
lesser extent throughout; but by their deflection only, as} mark here that thisjengine of Messrs. Donkin’s, of which the 
they are in themselves turned quite straight and true with | trial was there recorded, was found to consume but 20.55 Ib. 


the pistons. 
by Mesars. Donkio, this 


about a third or a fourth of their length measured from the | favourable. 
crossbeads, the remainder of the length being practically | very high place as economical motors, while their great 


straight, and being therefore capable of being brought into 
a horizontal position by the process above mentioned. 


n of about }, in. for each foot | third the width of the latter. 
| charged per minute being known, and the difference between 


With the proportions given to them, however, | of water per indicated horse power per hour, while otfer 
curvatare is imperceptible beyond | trials of their engines have given results almost equally 


} 


The | favour. 


desired result having been obtained, the crosshead blocks | 


afe next scribed off, so that when planed and placed in their | Messrs. Donkin have prepared, showing the discharge of 


positions on the guides, the horizontal portions of the piston | 
| different depths. This Table can of course be ased for other 


rods shall be truly concentric with the cylinders, and shall 
thus, when the engine is working, pass truly backwards and 
forwards through the stuffing-boxes, the pistons at the same 
time not resting on the cylinders, but being supported by 
the rods. The success of this expedient has in practice 
proved all that could be desired, and an experience of many 
years has shown that pistons so supported maintain their 
position, and have no tendency whatever to wear the cy- 
linders oval. 

We have now to speak of the arrangement of the valves. 
Referring to the plan Fig. 2, and to the detail views Figs. 
3 and 4, it will beeen that there is but one valve spindle, and 
that this passes between the high-pressure valve face and 
its cylinder into the low-pressure valve cbest, there being 
but one stuffing box. The spindle, in fact, traverses the 
exhaust passage connecting the high-pressure valve chest 
with that of the low-pressure cylinder, the high-pressure 
valve being driven from its under side as shown clearly in 
Figs. 3 and 4, while the spindle passes on and is connected 
to the low-pressure valve in the usual way. To enable 
this arrangement to be carried out, the high-pressure valve 
face is made as shown on the right-hand side of Fig. 5, 
there being a longitudinal central port communicating with 
the exhaust, and the ordinary ports being divided into two 


portions and arranged at the sides of this longitudinal port, | 
as shown at dd, ec. The shape of the high-pressure valve is 
shown by Fig. 6, which is a view of its working face. From | 
this view it will be seen that it is furnished with wings which | 
cover the longitudinal port already mentioned in all positions | 
of the valve, while jaws a' a' extend into the exhaust | 
passage from its under side and serve to hold the block a?, | 


which is tapped to receive the screwed portion of the valve 
spindle. The whole arrangement is, as will be seen, a very 


simple one, while it involves no special difficulties either | 
of construetion or erection, and enables a single low-pres- 
sure stuffing box to be substituted for the two high and one | ,, ; : , 
low-pressure stuffing boxes which were required in the | thie great tunnel will be arched. No accident 


arrangement formerly employed, 

In the engine we are describing the low- pressure cylinder 
only is jacketted, and the steam passes through this jacket 
on its way to the high-pressure valve chest, the stop valve 
regulating its admission to the latter being situated as shown 
dotted in Fig. 1. The particular engine illustrated is not 
fitted with a separate expansion valve, but Messrs. Donkin 
and Co. provide their engines with such a valve when the 
nature of the work to be done renders it advisable that a 
means of varying the rate of expansion should be available. 
The air pump is, as will be seen, actuated by a lever, the 
end of which is coupled by a link to the under side of the 
connecting rod at the crank-pin end. This mode of driving 
the air pump is, however, not always adopted by Messrs. 
Donkin, the mode of driving being varied to suit the cir. 
cumstances of different cases. 

In our engraving the discharge from the hot well is 


shown as being delivered into a trough fitted with a tumbling 
ascertained on the system introduced by Mr. Farey and 


at the end of the trough. This tumbling bay is a rectangular 


inside of the trough, so that its edge over which the water 
flows is accurately horizontal, 


the notch. 
a suitable float, Messrs. Donkin constructing a special form 
of float for this purpose, which gives very accurate observa- 


one-third the width of the tank, and it is advisable that the 
| depth of water flowing over the notch should not exceed one- 








bay so as to enable the performance of the engine to be 


Mr. B. Donkin, Junior, and frequently noticed in our pages. 
According te this system the water from the hot well is, as 
most of our readers are no doubt aware, delivered into a 
trough fitted with transverse partitions over and ander which 
the water is caused to flow, so that it becomes thoroughly 
mixed and of uniform temperature throughout. The 
last partition is perforated, and through it the water flows 
in a steady current, escaping at last over the tumbling bay 


notch cut in a piece of thin brass or copper and fixed to the 


The water flowing over this 
notch is allowed to fall on a thermometer, and its tempera- 
ture is thus ascertained, while the quantity of water escap- 
ing is found by measuring the height of the surface of the 
water in the tranquil part of the trough above the edge of 
This may be done either by a hook gauge, or by 


tions, The width of the notch should not be greater than 


The weight of water dis- 


the temperature of this escaping water and that of the in- 
jection entering the condenser being also ascertained, the 


These engines may therefore be awarded a 
simplicity of construction is an additional point in their 

In conclusion we append a convenient little Table which 
water per minute over a tumbling bay 6 in. wide, and with 


widths of notch simply by increasing or diminishing the 
tabulated discharge in the same proportion as the width of 
notch used exceeds or is less than 6in. Thus a 9-in. notch 
will discharge 14 times, or a 4-in. two-thirds of the amount 
of water given in the Table. 


Table showing the Weight of Water, in pounds per minute, 
that will flow over a Tumbling Bay, 6 in. wide, at heights 
Srom 1k in to 4! in, for every py in. 
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FOREIGN AND COLONIAL NOTES. 
The St. Gothard Tunnel.—It is probable that the whole of 
place up to the t ti ficient! ious to sopele he 

up present time su ly serious to im 
works; neither have any im t i i a 
r : oo oth y cy ree geological or minera 


An American Suspension Bridge.—A Bill bas been intro- 
duced into the New Jersey Senate incorporating a com for 
the construction of a suspension bridge across the Kill yon 
Kuil from Staten Island to New Jersey. The capital is to 
be 1,000,000 dols. with power to i the t 
4,000,000 dols., and the work is to be commenced within three 
years. 





Improvement of Port Adelaide-—A sum of 12,5001. was 
devoted last year to works for deepening and otherwise im- 
proving Port Adelaide. 4 Suche copentene i: Mieast. 
is proposed to be made this year with the same obj The 
pei eet oom expondics  Peard ne pert Bes eeee, 
oe 6 Sas ee or the purpose remains to 

Napier Harbour (N.Z.).—Mr. Carruthers reports with 


reference to proposed works for the improvement of 
harbour that two conerete to enclose 86 acres coal at 
built at a cost which be amply repaid by the increased 
value of the land in Hawke's Bay, even if there were no 
return from harbour dues. Mr. Carruthers adds that when 
the local railway system has been completed, the port will 
be too small for business, end he cousbiors thet the bolder 
course of making an artificial harbour would be found cheaper 


A Railroad Cemetery.—The State of Minnesota is described 
as an immense railroad cemetery. Some 1700 imiles of line 
were operated in the state last year, and they only earned 
something under one-fourth of | the bond interest accruing 
upon them. Seven roads, comprising between them 224 miles 
of line, did not pay their running expenses last year. 
Beyrout Water Works.—Torrential rains have seriously 
obstructed the progress of these works. A tunnel which i 
now being excavated will have a length of about three-fourt} ‘ 
of a mile, and a third of this length has been already com 
pleted. The greater portion of the pipes and other matériel 
required for conveying and distributing the water has 
arrived at Beyrout, and it is expected that the works will be 
completed in the course of the summer. 

New Plymouth and Waitara (N.Z.) Railway. — The 
works of this line were being proceeded with in January 
but only in a sluggish fashion. In fact, the contractors can 
scarcely be said to have commenced operations at all. 


Sault de Bainte Marie Canal.~A second canal is being 
built at the Sault de Sainte Marie at a cost of several million 
dollars. This second canal has become necessary, notwith. 
standing excellent locks on the present canal, in conse. 
quence of the increasing trade prevailing with Lake 
Superior. 

The Belgian Coal Trade.—This trade exhibits compa- 
ratively little activity ; many small contracts have been con. 
cluded to meet the current requirements of consumption, but 
there is an absence of large transactions. Producers exhibit 
a disposition to make further concessions in prices with s 
view to a reduction of their stocks. 

Vitginian Navigations—Some United States engineers 
have been for some time engaged in making a survey for a 
canal from the James to the Appomattox in order to shorten 
the line of navigation between Richmond and City Point, 
Virginia. The engineers have made surveys from Richmond 
to Trent’s Reach vid Dutch Gap, and at the last dates they 
were advancing from the last-named point to the Ap- 
pomattox. 


Pennsylvania Railroad.—Improvements which have been 
carried out by the Peonsylvania Reilroad Company on the 
Newark (New Jersey) meadows will afford standing room 
for more than 3000 cars. There is capacity for the 
of 8000 tons of coal, and engines of trains can be coaled in 
from 30 seconds to 1 minute. Already about 1,500,000 dols. 
have been spent by the Pennsylvania Railroad Company at 
this point. 

The Upper Nile—The Egyptian Government is about to 
despatch an expedition for the exploration of the Upper Nile. 
The objects of this expedition, of which Ali Pasha is to be st 


the head, are to determine the geological and physical constitu- 
tion of the Valley of the Nile and of the Sea. One of the 
most important questions to which the expedition is to direct 


ite attention is the ibility of establishing a diversion of 

the Nile into the old river valley called by the Arabs the 

“ Valley of the Waterless River,” as this would gain a large 

p ageeccd of land for agricultural purposes and greatly shorten 
passage from the Soudan into Egypt. 

Levia and Kennebee Railway—Mr. H. Lee Smith, an 
English engineer, has completed an examination of the Levis 

cone Railway. Mr. ~— is a to =a 
a satisfactory report as to t rospects of the toa 
syndicate formed to float its bonds in the London market, snd 
which sent him out. 

Central Uruguay Railway.—This line has been completed 
to Darazua, a distance of 88) miles, with the exception of the 
permanent way on the last length of 64 miles. At least this 
was the position of the affair at the date of the last advices 
from Monte Video. The stations were being actively pushed 
forward to Sse oy em and the whole of rolling stock 
was erected in running order. The line has been in- 
spected as far as Florida by the Government engineer, who 
has —— a favourable opinion as to the execution of the 
works. 

The French Iron Trade.—The iron trade remains dull in 
France. At the same time, the few affairs concluded from 
day to day in France indicate a certain firmness in prices. In 
the Haute-Marne merchants’ iron has been quoted at 9. 4s., 
and large plates at 12/. 16s. per ton. In the Nord prices 
have not experienced much change ; rails and plates have been 
the best supported. 

Rolling Stock on the Union Pacific—To provide for the 


siness of the Union Pacific Railroad in the current year 
an increase in the rolling stock will be . Te 
new locomotives weighing 28 tons each % con. 
tract to be delivered this Some 200 box cars and 


at Omaha, 
to | be required. With those oddities to the posems eunpeess 
a 


the ca a ase rolling stock will 
of 12,000,000 dols. per annum. It is expected that » rough 
revenue of this amount will be acquired this year upon 
system. > 


E 
g 
ae 
F 
é 
i 

















May 1, 1874.] 




















SHAFTS AND RODS OF MARINE 
yg 

Tue proportions of orce-transmitting parts 
of ae = es have lately been much discussed 
in connexion with the mishaps of the s.s. Atrato. 
This vessel is a converted paddle steamer—the 
well-known paddle steamer Atrato of the West 
India Royal Mail Steamship Company, and now 
the Australian passenger screw steamer of the same 
name, From some cause or other, not understood 
by us, this steamer, since her conversion, has been 
the victim of an unprecedented series of disable- 
ments to her machinery. As we understand that 
the whole of these will be fully discussed in a civil 
court we will avoid prejudicing the case, for the 
makers have evidently spared no expense to make 
the machinery all that it ought to be, and the failures 
have been in spite of these good intentions. We 
now lay before our readers, however, some data that 
may, to some extent, explain these mishaps, and 
that will be useful to designers of marine engines 
in determining the dimensions of some of the prin- 
cipal parts of compound marine engines. 

From a Parliamentary report we learn that the 
Board of Trade surveyors in London in the first 
place gave a certificate for the s.s. Atrato for 60 Ib. 
pressure. They subsequently, after a breakdown 
at the beginning of the first voyage, reduced the 
pressure to 45 Ib., on the ground that the ma- 
chinery generally, and especially the shafting, was 
not strong enough for a higher pressure, one of the 
tunnel shafts having broken. ‘This reduction was 
objected to by the builders of the engines, their con- 
tract having been for 60 lb. pressure ; and as a re- 
sult all the surveyors were requested by the Board 
of Trade to send in a statement of the rule by which 
they would calculate such a shaft, and to work 
out the diameters for a list of engines sent to them. 
The chief surveyor, Mr. T. W. ‘Traill, had, in his 
correspondence with the Board, worked out the 
diameters for the shafts of these engines, prior to 
the date of issuing the circular for returns from the 
surveyors, The annexed Table No. I. is the list 
referred to with the last column as it was filled up 
by Mr. Traill. We have omitted the Tanjore, as 
there seems to be some mistake about the actual 
size of the shaft of that vessel. ‘The returns from 
the other surveyors, in many instances, agreed very 
closely with Mr. Traill’s calculated sizes, but several 
of the surveyors gave larger shafts. 

These tabular statements were issued as a Parlia- 
mentary paper while the vessel was on her first 
voyage. At the termination of the first voyage, it 
was found that the tunnel shaft which had been re- 
newed after one of the breakdowns at the beginning 
of the voyage was again broken, although the builders 
had previously contended that the shafts were of 
ample strength, and quite strong enough for 60 Ib. 
pressure. The shaft, however, was found broken at 
the end of the first voyage with only 45 lb. pressure. 

The steamer was then put under survey for a second 
voyage, and the owner and the makers again ap- 
plied to have the pressure increased to 601b. This 
application was refused, and the owner then re- 
quested that the Board would, under the circum- 
stances, be pleased to compare the dimensions of 
the principal parts of the engine with the engines 
made by some well-known makers, and grant a 
pressure, say 10 per cent. above the average of 
those examples. ‘The Board agreed to the pro- 
posal, and permitted the owner to name any four 
makers, the Board to name none. The owner 
chose one on the Thames, one on the Mersey, 
and two on the Clyde. The Board sent to 
these engine-builders to obtain the required dimen- 
sions for three similar compound engines from 
each of these makers, The report is given in a 
Parliamentary return, and, working from that, 
we have made up the comparisons given in Tables 
Nos. I. and ITI. In Table No. LL the proportions 
are given with reference to the high-pressure 
cylinder only; in Table No. ILI. the proportions 
are given with reference to the low-pressure cylinder 
only. The Atrato is given for 45 lb. and for 60 lb. 
to illustrate the effect of the two pressures, 45 lb, 
given by the Board of Trade, and 60 Ib, demanded 
by the maker. The letters used are : 

é=Diamobe of hig linder 

d= Diameter of high- ure cyli . 

D= Diameter of ations eylinder. 

L=Length of stroke in inches. 

S=Diameter yrlaecaae 96 ct eo 

s=Diameter of t ournals. 


R=Diameter of body of piston sod. 


r= Diameter at bottom of thread of pi rod. 
ing-rod bolts at bottom 
connecting-rod bolts, 


t= 
a= Number 


thread. 
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The onal quotients in columns 5, 7, 9, 11 The f i 
pres 9, orm in which the are stated 
and 13 are largest for the least strength. The chpws' dauhins tusatadiipeeaeelin atte econ ar 
average of the twelve examples gives the following | strain per square inch on the material when the 
proportions for the respective diameters : static is taken as=P Ib. per square inch on 
Table No. IL. Table No. 111, | *he high- piston, er inch 
s pg tow on the low- piston. the of 
C P sid? PI, D pL " : 
rankshaft journals 4. = \)~99ig> OT | o5g~ | # Shaft is given as above, if the moment of the load 
a merge t= Sana root, the ma- 
: a: _3/4*PL  */DtpL | raw strained at the surface of the shaft 5. 
Tunnel-shaft journals .., =N\ gia’ * \ Gaza | | times the denominator in pounds per square inch. 
Ox = =. — ome won: “athe a factor, that is 
Piston rod at bottom of thread =A|~—" ee. ae lial we ip Ser nae © area in circular 
woe’ Nba — = 5.1 is originally 16+3.1416, the result 
is maximum torsional strain, in pounds 
Coasting eet belts, bottom =|“? ord] D*P? | square inch, is exactly twice the Ser, 
o a ae pee 4506n’ 6vb5n' | neglecting obliquity of connecting rod. The highest 
oP -_ | of the tunnel-shaft divisors ie 4846, and the teeain 
Body of pistonrod gS = a Fev due to that will be 9290 Ib. per square inch. After 
. 5140! dedueting friction, and the work expended on the 
- WIA Se FO __ TABLE No. I. 
2 
| : as fl 
a 
- < s 2 § 
Name or Suir anp Diameter of | 2 
Ow SERs. Makers of Engines. Cylinder. E | té < 
es | 5 He gt 
ty. 
a | ad 
- ‘ ii 
ee 3 
8 P| ‘ r) 
: 1. : 2. 4 3. Oe FR pgs 6. 1. 
1 puss . i 
Atrato, Messrs. Morrison and Le = = = = = 
“ie ns o . Watt and Co, 67and 90 | 40 6 
Briton, H.M.S. Rennie 67, 10 | 2 9 60 11.25 123 
Danae, H.M.S. Napier 2 of 64 29 30 11.75 1i2 
Sirius, H.M.S. Maudsley { s7rr}| 29 | 82 1 1.8 
Daphne, H.M.S. ... s Ravenhill 2», 62 2 3 30 10.5 10.2 
Eclipse, H.M.S. ... ra Penn 2 ,, 634 3 0 80 12 1l4 
Iron Duke, H.M.8. C Ravenhill 9, 77 80 | 380 il 13 
Inconstant, H.M.S ve Penn 2,, 104 40 | 8 17.5 17.5 
Devastation, H.M.8 pa ” 2 ,, 82 . &. 1 80 14 14 
Orontes, H.M.S. ... mt J. Watt and Co. 2,, 71 Bate. 12 128 
Phasten, HOS. = ih 0s 2 ,, 64 3 o | 8 11.6 11.5 
arrosa, H.M.S. ... eos ” 2 ,, 64 0 
— H.MS. .. eee | ” we sau 
MS. ... 
Coquelte HALES, " Slendis | 16 | 6 | ¢ 66 
Foam, H.MS. ‘ 
Pera, P. and O. Co. ss Rennie 560,88 | 40 54 12 12.8 
Hydaspes, P. and O. Co... | Denny 60 ,,8 | 46 67 13.75 13.3 
Indus, P. and O. Co. 4 66,97 | 46 58 14 14.5 
Cathay, P. and O. Co. 2 ae 50 ,, 86 4 6 68 18.75 18.4 
California waa Finiston Ironworks 57 ,, 103 40 60 15 14.3 
New Ship Tod and MacGregor 50 ,, 86 40 60 13 12.9 
William III. J. Elder and Co. 50 ,, 86 8 6 60 12.6 12.4 
Magellan fe ~ 60 ,, 96 8 9 60 14 14 
John Elder ‘ ~ 60 ,, 104 4 0 60 15 14.6 
Valparaiso # mn 66 ,, 97 49 60 16 48 
Elbe... 3 ‘ 62 ,, 112 4 0 60 16 15.2 
Potosi oe » 58 ,, 101 5 0 60 15.5 16.6 
Sorata ... \ a 61,112 | 40 | @ 15.5 15.1 
Long Ditton N.E. Engine Company 27 ,, 47 2.6 | 66 8 75 
Ann Webster Richardson 25 ,, 48 8 0 60 8 7.6 
Wy ” 28 ,, 68 29 65 8.25 8.1 
St. Helens Rankin 27 ,, 47 2 6 65 8.5 75 
Devon y Henderson 82 ,, 56 8 0 65 9.25 89 
Boston . ; Stevenson 24 ,, 44 26 65 7.5 7 
Canada .. j i 50 ,, 86 40 60 18.25 129 
Greece .. Ef 60 ,, 85 4 0 60 18.25 12.9 
Hindoo ..| J. and G. Thompson 4 ,, 78 8 6 70 13 11.8 
| } 
This Table was compiled prior to the issue of the circular. 
December, 1872. Tuomas W. Trait. 
Taste No. IL.— Based on the High-Pressure Cylinder. 
anes wleais de ls feo! 7 fal o Pao) am fie! oa, 
4) Pi ute Sear, cea eer ee a 
| 8? s* r? n b* kt 
Florence ... | 24 | 70 | 80] 73 2698} 7 | 8526 | 24g) 5110 f 13, 55849 4 | 2520 
Penn |r | 844 65 | 86910 | 2785 | 9 | 8820 7 BE | 5887 293) 5486 F 54) 2807 
ee ee +65 | 75 | 48] 15j) 2924 | 14 | 8968 | 6g , 5374 4g | 5303] 9 | 2800 
City of Bristol ... . | 48) 60 | 42] 14 | 2160 | 12g) 2850 FG | B92L Ga | 44109 #9) 2012 
nics |p 0 | 75 | 54] 174) 2720 | 16 | 8559 | 7g | 4515 | 54 | 4468 f 105) 2448 
New Yacht we | 24 GO} ot] 7 | 2115] 6b) 2642 | ogg) 4109 | 1gg| 4786 § 44) 2081 
Mendes Nunez... ... | 494 60 | 45 | 144) 2170] 12 | Sit fe | 4084 4g | 30987 & | 2297 
sera cara e ove o. | 66 60 | 44 164) 2808 | 16 | 3072 | 7% | 3597 § 54 | 3919 § 10 | 2160 
Norden ... 30 | 60 | 86 | 2097 | 9 | 2666 | 3h | 4109 |} BY.) 2710 § 6 | 2160 
Leopold... wa | 50 | 60 | 48 | 153, 1983 | 183) 2769] 6 | 4166} 93 | 4996 | 74) 2600 
Carle | zai ite we 45 | GO | 48 | 144, 1012 | 194) 2619 ] 53 | 8672] 9g | 46289 7 | 2479 
Derwent ... ‘ | a1 | 60 | 36 10 | 2075 9 | 2647 | 3g | 5062"] 249) 4987%] 44) 2847° 
Average wan os aw | ome | oe ow, RBI D A | BISA. | 4467 P| a520 9. | 2495 
Atrato we 57 | 45 | 48 [-139/ 2852 | 12 | guead oy 2g | 8860% 6}| 34608 
Atrato mon | 87/60 | 4 fast | a0 | a2 | ons | a 24 [118009] 64) 46198 
































* Lhese are stated to be steel, 



















































































be oo a - ite 


A ee ee 


pe ai 


ea wees 


LING OCR BSL T Te TR POL Se ; < » sta a . ; : 


f : 


we 


A SERIE Ns RT I pas Ne 


Siting 


oe i i 


wire 


ce wee 


erZ 


ae 
ey 


isl cae 








306 


ENGINEERING. 














pumps and slide valves, the remainder will not 
exceed 7200lb. per square inch; but this may be 
increased by the transverse strain produced by 
the weight of the shafting and the pitching of 
the vessel to about $000 lb. per square inch. 
This is the strain that would be produced if work- 
ing the low-pressure cylinder only, and with 30 Ib. 
effective pressure. When the engine is working 
under its ordinary conditions the strain will be 
much less: 
2 x 8968—7936, 

say 6000lb. after making allowance for friction, 
and working the pumps and valves, or about 
6700 lb., adding one-ninth for transverse strain 
when pitching. 

The strain in pounds per square inch on the rods 
and bolts will be just equal to the numbers given in 
the denominator of the above proportions, in ordi- 
nary working about 4500 lo. tension per square inch, 
and when working with the high-pressure cylinder 
disabled about 6000 lb. per square inch, if in this 
case 301b. effective per square inch is 
exerted on the low-pressure piston The strain 
produced by water in the cylinder is no doubt much 
greater than that represented by these figures. It 
appears from the ‘Tables of dimensions that the 
most uniform proportion is that given by com- 
paring with the low-pressure cylinder. For arith- 
metical convenience we may simplify these propor- 


pressure 





tions as follows. We give the minimum, the 
average, and the maximum : 
——— Mini- ° 
Mini Average Maxi 
mum. mum. 
wankshalt } ‘} Deb? | DL | DL 
Crankshait journals \- iis 108 95 
| DL | Dek |* | DL 
Tunnel-shaft journals ... 755 145 in 
D D dD 
Piston rod, bottom of thread = 
15.4 1.8 11.46 
: D ) D 
Con. rod bolts, bottom of thread D > 
22 20 li 
) ) ) 
Body of piston rod ; : D 
: 10.8 10.2 9.8 


It is evident that as compared with these ex- 
amples the Atrato’s proportions are very light. 
The result of the reference was that the Atrato’s 
dimensions, even allowing the 10 per cent. higher 
yreasure, would give a pressure less than 45 Ib. 
I'he makers did all in their power to depreciate the 
value of the calculations of the Board of Trade 
surveyors, and the Board have to the utmost of their 
power taken means to prove satisfactorily whether 
the makers or their surveyors were in the right. 
The lowering of the pressure was the act of the 
chief surveyor, Mr. 'Traill, acting with the Plymouth 
surveyor, Mr, H. D. Grey, one of the most ex- 
verienced surveyors under the Board of Trade. We 
Seve already stated that Mr. Traill’s shaft calcula- 
tion was corroborated by the rules given by many 
of the surveyors, the others requiring larger 
shafts. Referring to the above Tables we find 
that Mr. Traill’s formula is again in a remarkable 
manner corroborated. At page 43 of the Parlia- 
mentary return of tunnel-shaft calculations for the 
Atrato Mr. Traill’s formula is given; using the 
same letters we have adopted in this article, and 
writing C for length of crank in inches, this formula 
is: 


cP d*+15 Dc 


Diameter of tunnel-shaft journale=\/ i el a 
2880 


If we test this rule by the twelve examples given in 
the above Tables to see what the divisor in such a 
formula should be in each case, we get the following 
set of divisors, arranging the examples in the order 
of numerical magnitude of the divisors : 


Ceres 3071 
Se 3046 
Florence ... 2920 
Spain oe 2889 
Chief surveyor's 2880 
Garonne -_ 2689 
Mendez Nunez ... 2641 
City of Bristol ... 2514 
Derwent ose 2508 
Zambesi ... ose eve ove 2462 
Norden ... eee 2413 
Leopold LL. 2408 


Yacht... eco eee 2332 
We find that Mr. Traill’s divisor, 2880, objected 
to by the makers of the Atrato’s engines, is almost 
the same as that of the Florence, by Penn, and it 
is virtually identical with that of the Spain, by 
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FOUR-COUPLED PASSENGER LOCOMOTIVE, 
CONSTRUCTED AT THE KOLOMNA ENGINE WORKS, RUSSIA. 
(For Description, see Page 312.) 














Laird, and that larger shafts are given by every 
other maker. 


to the Atrato’s shafts, for the specification pres- 
Taste No. IIL.— Based on the Low-Pressure Cylinder, working with 20 lb. Steam and 10 1b. Vacuum, as in the Event 


Fig 3. 
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We have not in this notice attempted to 


zi 
J theory for these proportions, we have shegly 
The divisor, according to this formula, applied | the proportions in the most general form, and we 
have no doubt many of our readers will compare 


of the High-Pressure Engine being disabled, p=30. 








Tables, 


1, 

D 

Florence .., eee eee oe | 42 

Penn {or eve eve 56 
Erin ies es 90 
City of Bristol ... AY 

Laird < Spain ese 106 
{sm Yacht ace 42 
Mendez Nunez... 86 

vara Ganon oe vse |104 
Norden ... “s oe | 54 

Leopold II ooo oe | 86 

Curle | ooo eve oe | 78 
Derwent ... 54 
Average ... eee eve eve | oes 

Atrato ... oe 90 


2. 


P 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 


30 | 


30 








8946/6 Ie | 7 Fe | 9 F120] a. fi 
Lis Dili, Deli, | Pei, | riz 

5° | r2 n b? | 
30 | 73, 3410 | 7 | 4628 | 24g, 6707 | 199 7329] 4 
3610 3386] 9 | 4665 f 3g | 7159] 294) G72] 5 
48 | 154 3132 [14 | 4250 | 64 | 5755 | ap | Ses0] 9 
42] 14 | 3278 § 123 434096 | 595094 | 66935 8 
54] 174 3396 16 | 4443 73 5613 | 5 | 5573 | 108 
21} 7 | 3240] 64 4046 | 2g¢ 6202 | agg) 73294 44 
45] 14) 3275913 4544] 6 | 6163] 4g | 4660] 8 
48} 16, 3467915 | 4614] 73 5403 | 54 | 5887 | 10 
36 | 93 3397] 9 4320 | 3g | 6657 | 3y,| 4391] 5 | 
483 } 153 2869 9 133 4006 f 7} | 4220 § 44 | 6522] 5} 
48 | 14; 2873 | 12g 4226 | 63 4006 | 3g | e079} 8 
36} 10 | 3149 F 9 | 4320 § 4g | 45704 23) 62044 54 

| $9889... | 4972 7... | 5708]... | e086 |. 

48 | 13), 4740 | 12 6750 | 4} mans 25 147098 6; 








~ © These are stated to be steel. ; 
sure, 60lb., is 4394, and for the pressure allowed | these divisors with examples coming under their 
now by the Board of Trade, 45ib., it is 3717, | own notice, 
still 20 oo cent. above the highest in the above | 

No. IL, No, IIL 





| In the Parliamentary re 
' calculations are given in such a form that few of our 
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HORIZONTAL ENGINE WITH VARIABLE EXPANSION 
CONSTRUCTED BY MESSRS. HAMILTON WOODS AND CO., ENGINEERS, MANCHESTER. 
(For Description, see the following Page.) 
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readers would have patience to follow them ; we have 
altered the diameters of the screwed parts from the 
outside diameter to the diameter at the bottom of 
the thread by Whitworth’s scale, and in doing that 
a minute difference may have been made upon some 
of the examples, but not to any extent that can 
materially affect the result. 


AGRICULTURAL IMPLEMENTS AT THE 
VIENNA EXHIBITION.—No. XVI. 
HAYMAKING IMPLEMENTS. 

But very few exhibits of haymaking implements 
were to be found either in the eastern or western 
Agricultural Halls, whilst those which were shown in 
the former indicated a marked want of progress 
even in imitation. 

Messrs. J. and F. Howard, of Bedford, had 
beyond comparison the best collection of these 
implements, comprising two horse rakes, and two 
haymakers, all of the most recent patterns. The 
latter class, indeed, was only represented by two 
other makers, Mr. W. N. Nicholson, of the Trent 
Iron Works, Newark, and Mr. R. Bobey, of Bury 
St. Edmunds. Messrs. Howard’s haymaker is an 
iron-framed implement mounted upon three wheels, 
with a seat for the driver, and, 7 renieal. a& wire 
screen to prevent the grass from accumulating on the 
carriage. The larger wheels contain within a 
casing around the boss, a fast spur wheel which, of 
course, revolves as the machine advances. At the 
rear, on each side is an eccentric casing, containing 
a pinion fast on a through shaft, and an interme- 
diate loose pinion, always driven by the spur wheels 
attached to the main wheels of the carriage. The 
through shaft upon which the pinions are mounted, 
rests at the ends in eccentric bearings formed in 
the casings before mentioned, and by turning the 
shaft in its bearings by means of a lever the pinion 
can be thrown into gear with the spur wheel, 
and motion is communicated to the shaft. Again, 
if it be desired to drive the shaft in the same direc- 
tion as the advancing machine, the eccentric bear- 
ings can be thrown over in another position, and 
geared into the intermediate pinion, which is always 
driven from the spur wheel. ‘The first pinions are not 
last on the eccentric shaft, but form a part of the 
revolving rakes which are mounted upon the shaft, 
and turn around it. There are two sets of these 
rakes, each having six arms, and every arm being 
provided with three tines. ‘The arms are arranged 








80 as not to range with each other, and the tines | 


are curved in order that when going in one direction 
the hay may be agitated as much as possible, and 
merely laid over when the motion is reversed. A 
spring arm forms a part of each rake, which presses 
against the head carrying the tines, and keeps them 
up to their work, but allowing them to yield to any 
sudden obstruction. 
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The means employed for raising or lowering the | to the main carrying wheel inside a box, as shown. 


rakes with the shaft u 


n which they are mounted, | The smaller of these, a, Fig. 76, is nearly flush with the 


consists merely of arod on each side of the machine, | front edge of the wheel box ¢. ‘The latter is formed 
pinned upon the wheel box at one end, and ter- | at the back of the box. The rakes are mounted 
minating in an eccentric strap round an eccentric | on two independent shafts, coupled by a central 


at the other, upon the frame of the implement. | sleeve and free to slide to and fro. 

sition of the ec- | the outer ends of these shafts is a pinion which falls 
esired, and the rakes | into gear either with the spur wheel a, or the in- 
inion turning | terior gearing 4. In the former case the motion 
i- | imparted to the rakes is the reverse of that of the 


By turning the lever the 
centric may be adjusted as 
and connexions mise or fall, the 
round the spur wheel without their relative 
tions being otherwise altered. In the smaller 
maker this adjustment is omitted. 


The haymaker of Mr. Bobey we may dismiss with 


afew words. It is a well-made implement with 
two sets of revolving rakes, driven from the carry- 
ing wheels, the heads of which are checked by 
springs, and which are mounted on a shaft to the 
rear of the centre of the carrying wheels. Inside a 
casing are a pair of spur wheels, one on each side of 
the machine, and at the rear of the same casing 
are two pinions, for altering the motion, sliding to 
and fro upon an independent shaft. By changing 
the position of these pinions, by means of a small 
clutch lever, the machine may be put in or out of 
gear, one pinion engaging in driving wheels, and 
the other in the spur wheel on the rake shaft. 

Mr. W. N. Nicholson’s haymaker is an implement 
favourably and widely known. The driving gear con- 
sists of an internal and external spur wheel, attached 
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At each of 


machine, in the latter it coincides with the progress 
of the implement. Close to the pinion, and on the 


FIG, 78. 





shaft, is a collar, and in the casing round is a hinged 
casing, the underside of which is formed with suiv- 
able recesses. According to the position of the 
shaft, either for backward and forward motion, or 
when out of gear, the grooves in the casing 
close over the collar and prevent lateral movement, 
The rake heads are attached by screws to the arms 
of the implement, and a spring bearing against them 
keeps them to their work, but allows them to yield 
before any obstacle. 

The arrangement altering the set of the rake is 
similar to that employed in the horse rake, and will 
be noticed presently, Mr. Nicholson exhibited also 
a larger machine, with an extra motion, so that fast 
or slow backward or forward movement ean be 
obtained. This appears an unnecessary refinement. 
The set of the implement is regulated by an arm 
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carrying a toothed segment, and gearing in a pinion 
on the fore carriage. 

Amongst the rest of the agricultural exhibits 
were only two haymakers, a very fair copy of 
Howard's small pattern, by F. Dehne, of Halbers- 
tadt, and one, a very crude implement, by M. Cos- 
simini, of Grossetto, in Italy. 

Turning now to the horse rakes, we may again 
commence at Messrs. J. and F. Howard's stand. 
They exhibited two implements of different construc- 
tion. In the smaller and simpler of these rakes, 
a straight steel axle runs through the machine, 
carrying the wheels and the shafts, and forming 
a fulcrum in raising the teeth of the rake. When, 
however, the teeth are down to their work they 
are quite clear of the fulcrum bar, and being hinged 
to the forward bar, are free to rise and fall accord- 
ing to the inequalities of the ground. The arrange- 
ment of levers for raising the rakes is good. ‘Toa 
late attached to the crossbar of the fore carriage 
is connected a radial bar, the length of which can be 
adjusted by means of a series of holes in the end of 
the bar anda pin. The long lever terminating in 
a handle is connected with the radial bar, and on 
being pulled down turns the forked rod and long 
cross bar attached to it, the latter turning on 
centres corresponding to those of the wheels, and 
depressing the rods attached to the bars carrying 
the ends of the teeth. This bar is, of course, also 
depressed, and the teeth resting on the steel axle 
bar are raised to any desired height. A small hook 
on the rear of the frame and close to an upright 
guard is thrown over the lever when the latter is de- 
pressed to ita greatest extent, and the teeth of the 
implement are kept clear of the ground. The locking 
arrangement consists of a shoulder on the depressing 
screw, which abuts upon the radial bar. 

We should call attention to the mode employed 
by Messrs. Howard for securing and mounting the 
teeth of their rakes, The teeth are coupled together 
in pairs by a small bar frame, as shown in the 
sketch, Fig. 77, each tooth being bolted to the 
frame, and terminating in a hook through which 
the bar of the implement passes. 

In the larger automatic rakes the frame holding the 
teeth has a shaft mounted upon it, with a small lever 
attached to it at each end. On the carrying wheels 
are drums around a groove, in which passes an iron 
strap with the ends fastened to the levers on the cross 
shaft. In the centre of this latter is a bar, by de- 
pressing which either by the foot in front, or by hand 
behind, the strap is tightened on the disc, and the 
rake frame becomes rigidly fastened to the wheels. 
On releasing the lever the teeth, of course, drop. On 
the pedal bar is a finger, in contact with a hanging 
rod provided with a hook atthe end. When the rake 
is in action, the hook falls under the shaft carrying 
the teeth, and forms a lock; but in depressing the 

lal the finger before mentioned forces back the 

anging rod, so as to clear the shaft before the 
teeth begin to move. A second hook is added to 
the implement for retaining the rake frame in its 
highest position when it is not in use. 

Messrs. Ransomes, Sims, and Head, of Ipswich, 
showed one excellent example of a horse rake, which 
combines many good details. In this implement 
the teeth are of a j -section, and the method of 
mounting them is very good. The end enters a 
suitably formed socket, through which a bolt 
passes, and over this bolt the end of the tooth 
1s hooked. The sockets are, of course, all 
mounted on one bar, which is raised and lowered 
by a lever. In the machines provided with a seat, 
the rakes can be worked either by a hand lever in 
front or with a pedal, for as the teeth are ad- 
mirably balanced the work is very easy. The shafts 
of the implement are attached to the frame, 
and a means of adjusting the set of the rake 
is provided by the segment bars at the rear of the 
shaft. The rake can also be raised or lowered by 
means of the levers and toothed segments at each 
end of the frame. It should be noticed that the trans- 
verse stay bars are not straight, but are curved to 
correspond with the contours of the teeth. 

Mr. Nicholson's rake merits description. He does 
not employ a solid axle, but uses two semicircular 
bars, placed as shown in the sketch Fig. 78, and at 
a sufficient distance apart to permit the different 
fastenings for the frame and levers to be placed 
between. The wheels are mounted on chilled cast- 
iron bosses attached by bolts to the ends of these 
bars. The driver's seat is carried by a couple of 
bar supports, fastened to each end of the axle. and 
the vertical rods go from the underside of the seat 


secured by adjustable nuts. The teeth are fixed in 
cast-iron sockets, half-round recesses being made 
both in teeth and socket, with a vertical pin driven 
in. The axle bars serve as a fulcrum to raise the 
teeth, and around these bars turns a cast-iron 
cranked lever, one end being attached to the teeth 
shaft, and the other to a system of levers terminat- 
ing in the depressing handle. The locking gear is 
shown in Fig. 79, where a is the rod from the 
cranked lever, and } the end of the depressing 
lever. The quarter round ends ec of these bars 
abut against each other when the teeth are in their 
highest position, and form an efficient lock. 

Fig. 80 shows the detail for altering the set of 
the rakes. The frame bar has a rounded end a, 
with serrations on the inner side, corresponding to 
similar serrations on the piece 4, fastened to the bar 
of the fore carriage. By slacking the nut ¢ the 
block a can be turned, and the angle of rake altered. 

Messrs. E. Page and Co., of Bedford, showed a 
horse rake of their usual pattern, with the driver's 
seat at the back of the implement, and a lever 
within reach for operating the rake. The teeth are 
flat and rounded in section, and are bolted to the 
cast-iron sockets mounted on the bar. The fulcrum 
for the lever is on the cross bar of the fore carriage, 
as in the smaller of Howard's machines, and is con- 
nected to a bent and jointed lever which elevates 
and depresses the teeth. On a standard is placed a 
regulating screw, which, coming in contact with the 
lever, regulates the movement and alters the set of 
the teeth. 

Mr. ‘Il. Weetman, of Ipswich, whose death oc- 
curred during the period of the Exhibition, showed 
three horse rakes, of fair workmanship, and 
some specialities of detail. ‘The first of these had 
attached, near the ends of the main teeth, a segond 
series of intermediate teeth, which could be used at 
pleasure for special work, or for preparing the 
ground for sowing clover or other small seed, a 
box for which, containing a shaft, with revolving 
brushes upon it to distribute the seed through open- 
ings in the box, Hinged to the same bar as the 
teeth, and in such a way as to exert their weight 
upon the latter, are a number of small balance- 
weights, which, when they are extended, reduce the 
pressure of the teeth upon the ground, and make 
them more susceptible to rise ; on the other hand, 
by turning the weights back over the top of the 
teeth, a considerable additional pressure is obtained. 
The row of teeth are raised by a simple combination 
of levers, either from the ground or the carriage 
seat, whilst, if the second series of teeth are re- 
moved, the rake is light enough to be operated by the 
foot. A second rake shown is similar in general ar- 
rangement to the first, but has only one set of teeth, 
and is not intended to act as a compound imple- 
ment. Balanceweights are added to the teeth, but 
they are fixed. The third rake resembles the one 
first noticed. 

This completes the list of rakes belonging to 
English exhibitors, and in the Swedish department 
there was but one from Ofverum—a very second-rate 
copy of Ransomes’ implement. There also was 
another copy from the same original in the court 
outside the Eastern Agricultural Hall. 

Near the imitation of Howard's haymaker by 
Dehne, of Halberstadt, and by the same maker, was a 
neat horse rake, with V-shaped teeth, fastened by 
hook bolts to cast-iron blocks, with V-grooves, in 
which the roots of the teeth rest. The wheels are 
mounted on vertical bars, sliding in brackets on the 
sides of the frame, and are raised or lowered by 
means of a lever, locking in a toothed segment 
plate. A bar extends from end to end of the im- 
plement under the teeth, and is connected. by two 
chains to cranks, one at each extremity of the way 
shaft, in the centre of which is mounted the long 
lever for depressing and raising the teeth. When 
the lever is quite down it is held by a hook at the 
back of the frame. The way shaft is carried on 
bars bolted to the frame 

Messrs. Rapp and Speises, of Goepingen, showed a 
somewhat similar implement, but the teeth are 
rectangular in section, curved bars, in fact, the upper 
part being quite straight. The frame of this imple- 
ment is partly of cast iron, and the wheels are 
attached to it without means of adjustment. 

Mr. H. Kiihne, of Weisselburg, showed a rake of 
similar arrangement, which, indeed, is the general 
type of the few implements of this class exhibited 
in the Eastern Hall. The teeth are attached to the 
sockets, by having a slight recess cut near the end, 
and a sae Fray oy around the tooth and through 





to between the pair of axle bars, where they are 





the socket, being fastened by a pin on the other side. 





Messrs. Lilpop, Rau, and Co., of Warsaw, adopt 
an operating lever like that of Page's; the ends of 
the teeth in their implements are formed with eyes 
by which they are bolted through to the sockets 
The frame is of wrought iron, and the wheels are 
mounted on bars in sliding blocks, and adjustable 
by set pins. 

Of the few horse rakes in this part of the hall 
remaining to be noticed, those of Clayton and 
Shuttleworth, of Vienna, were the most conspicuous, 
They are beautifully made, and have formed the 
models for many other foreign producers. The teeth 
are fastened to the sockets by strap bolts, and they 
are lifted by means of a system of levers, with ad. 
justing holes, in the rods attached to the elevating 
bar. 4 

Karl Studel, of Raab, in Hungary ; F. Spielvagel, 
of Sandhiibel, in Austria ; and Hopherr, of Vienna 
all exhibited implements of this class, ; 

Heinrich Lanz copied Howard's rake, but not 
his last pattern, in which the teeth are mounted in 
pairs, the attachment adopted being shown in the 
sketch, Fig. 81. Finally, we may mention Messrs, 
Gamen and Turner, of Hanover, who showed a well- 
made horse rake, with a somewhat original system 
of raising and depressing levers. 

The foreign makers contributed less promising 
exihibits of hay-making implements taken collec. 
tively, than they did of drills, most of them being 
more or less on obsolete English patterns, witness 
H. Lanz, of Mannheim, who is one of the most enter. 
prising and pushing manufacturers who exhibited. 

n this branch of the trade, therefore, asin the drills, 
English makers ought still to hold their own on the 
Continent. 








HORIZONTAL ENGINE. 

WE give on the preceding page a perspective view of a 
type of horizontal engine now being made asa speciality by 
Messrs. Hamilton Woods and Co., of the Liver Foundry, 
Salford, Manchester, the particular engine illustrated having 
a cylinder 18 in. diameter with 36 in. stroke. The first 
engine of this type was made five years since for working 
the machines in the locomotive shop of the Tasmanian Rail- 
ways, and has done exceedingly good work. Others have 
since been made for breweries and manufactories, among 
them one for Messrs. Wright, Turner, and Son's mill at 
Pendleton, where with a pressure of 80 Ib. in the boiler, the 
engine making 72 revolutions, it has been indicating 100 
horse power, the engine nominally being 20 horse power. 

The engine, as shown, has the expansion link raised by 
a hand-wheel and screw, the expansion slide on the back of 
the main slide being thus regulated ; for general purposes, 
where the work is pretty constant, this is sufficient and pre- 
ferred, as if some of the machines are idle, the engineer can 
easily regulate the screw accordingly ; where a more sensitive 
action is required an arrangement is provided for raising 
or depressing the link by the governor. ‘The design of the 
engine is very neat and substantial. 


— 8 





Geran Rartways.—Works for the establishment of a 
railway line from Cologne to Gladbach will be commenced in 
the course of this year. 





Cayapa Sovrmery Rattwar.—In order to simplify the 
accounts and perfect the organisation, the Canada Southern, 
the Chicago and Canada Southern, the Toledo, Canada 
Southern and Detroit, and the Michigan, Midland and 
Canada Railways will in future be known as the Canada 
Southern Railway, and will be operated under one manage- 
ment. 





Loypow AssoctaTion oF Foramen ENGInEsns 45D 
DraventTsmes.—Mr. George Banks Rennie, ©.E., an 
honorary member of the Institution, will read a ‘o> before 
its members and friends at the City Terminus Hotel, on 
Saturday, May 2nd (to-morrow), at7 p.m. The subject will 
be the “ Pumping Machinery of the New Graving Docks at 
the Royal Dockyard, Chatham,” as constructed by the 
Messrs. J. G. Rennie. Mr. J. Newton, ©.E., will preside, 
and the sitting will be open to gentlemen who may not 
happen to be members of the Association, but who feel an 
interest in the subject. Many drawings and diagrams will 
be exhibited on the oceasion. The proceedings will com- 
menee at 7 p.m. 

Tae Sax Joaquin Vatiey.—lIt is proposed to construct 8 
canal 130 miles long and 100 ft. wide along the base of the 
Sierra Nevada, so as to irrigate the San Joaquin Valley. The 
eanal running along the foot hills is intended to cross tue 
San Joaquin, the Freano, the Cowchilla, the Mariposa, Bear 
Creek, the Merced, the Tuolumne, and the Stanislaus, deriv 
ing a water supply from each. It is thought that such @ 
canal would reclaim about 2,000,000 acres of nominally us- 
productive land, and make it like the remainder of the great 
San Joaquin Valley, the most fertile and the best wheat land 
in the world.” The estimated cost per mile of the main 
is 100,000 dols., with an additional cost for the lateral ditches. 
The State of California will be asked to issue bonds for the 
cost of construction, the amount so expended to be reimbursed 
by a tax on the land benefitted, and also by tolls from 4 
canal. The revenue from this source is estimated at 1,650, 








dols. per annum. 
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THE RESISTANCES OF SHIPS, 


On Experiments for the Determination of the Resistance of 


a Full-sized Ship, at various 8 , Trials with 
H.M.S. Greyhound. Performed off Portsmouth in August 
and September, 1871.*% By Wii11am Frovups, F.R.S. 

(Concluded from page 288.) 

Iw order to test the “ scale of comparison” which has been 
propounded by me as furnishing a true method of inferring 
the resistances of a ship from those of a model of the ship, a 
model of the Greyhound one-sixteenth full size was made, 
and its resistances at various speeds determined under each 
of the different conditions of displacement and trim to which 
the ship herself was eubjected. This was done in the experi- 
ment tank, and with the apparatus constructed by me for the 
experiments I am now carrying on with models for the 
Admiralty. 

lhese results of the experiments with the model, bein 
free from the prominent causes of error involved in the full- 
sized trials, were obtained with considerably greater accu- 
racy ; and consequently the differences of resistance developed 
at different trims may be inferred from these with tolerable 
precision ; and it is at a glance observable that these diffe- 
rences are generally in the same direction as those deduced 
from the full-sized trials, and that there is a great resem- 
blance in character between the “ curves of resistance” of 
the model and of the ship. 

But in order to test this correetly it is necessary to apply 
the definite “ law of comparison,” which may be thus stated : 


If the ship be D times the “ dimension” (as it is termed) of 
the model, and if at the speeds V), V,, V,,. . . . the measured 
resistances of the models are Kj, Ry, Ry .... ,then for 
speeds / DV), /DV,, /DV;..- «of the ship, the resis- 


tances will be D*R;, D*R,, D®*R,.... To the speeds of 
model and ship thus related it is convenient to apply the 
term “corresponding speeds.’’ This law would certainly 
hold good according to the old rule that the resistance 
varies as the square of velocity, and again as the area 
of the surface exposed to resistance, or as that of the mid- 
ship section—a law which has been generally held to ex- 
press accurately the resistance due to surface friction, 
and the formation of dead water eddies, of which the 
wake of a plane moving at right angles to itself may be 
regarded as the most perfect example ; and, as will be presently 
seen, there is great reason to conclude that almost the only 
element of resistance over and beyond these is that due to 
the formation of the waves which the passage of the ship 
creates. These waves are undoubtedly originated by the 
differences of hydrodynamic pressure inherent in the system 
of “stream-line motion” which accompanies the ship ; and, ac- 
cording to theory, when the originating forms are similar, and 
travel at speeds proportional to the square roots of their re- 
spective dimensions, the resulting forces, being as the squares 
of the speeds, will be euch as to create wave configurations pre- 
cisely similar in every respect. That is to say, if for instance 
the surface of the water surrounding a ship 160 ft. long, tra- 
velling at 10 knots, were modelled together withthe ship on any 
scale, the model would equally represent, on half that scale, 
the water surface surrounding a ship of similar form 320 ft. 
long, travelling at 14.14 knots, or, again, on sixteen times 
that scale the water surface surrounding a model of the ship 
10 ft. long, travelling at 24 knots. This being so, it follows 
that the resistance caused to these forms respectively by the 
development of the waves would be proportionate to the 
cubes of the dimensions of the forms, and would therefore 
strictly follow the law of comparison already quoted. A 
confirmation of this proposition of the similarity of the waves 
caused by similar forms travelling at corresponding speeds 
was incidentally afforded by the experiments made by me for 
the Admiralty in July, 1872, on the form proposed by Mr. 
Ramus, in which two similar models of greatly different 
dimensions were tried at various speeds. The configurations 
of the water surfaces in contact with the models were care- 
fully noted in every case, and were found to accord precisely 
with the above theory; and diagrams exhibiting this were 
sent in with the report upon Mr. Ramus’s proposal. With 
the Greyhound model also, the resemblance to the waves 
developed by the ship at corresponding speeds was most 
eting, even to the peculiar features of the surge at the 

Ww. 

The “law of comparison,” then, would be absolutely 
correct if the elementary resistances due to wave making, to 
surface friction, and to the formation of dead water eddies 
constituted the entire resistance, and if, as has been generally 
believed, it were strictly true of the latter two elements 
alike that the resistance varies as the square of the speed and 
as the area of the surface on which it acts. With reference 
to dead-water eddies, indeed, this double proposition may be 
confidently accepted ; but the experiments on surface friction, 
of which a report has been sent in by me to the Admiralty, 
show that, in regard to this latter element at least, the 
Proposition does not express the exact truth. In fact, in 
dealing with surfaces having so t a disparity in length 
and speed as those of a model and of a ship, a very tangible 
correction is necessary ; but it is one of easy application, and 
the data afforded by the friction experiments are so definite 
that there is practically no room for error in its application, 
given the nature of the surface of the ship. Unfortunately 
that is to some extent an unknown quantity in the case of 
the Greyhound ; indeed, the differences that may be caused by 
difference in quality of surface being very considerable, the 
absolute resistance of any ship is an indeterminate quantity, 
and thus the test of the law of compari which the 
full-sized trial affords proves less definite than might be 
Wished, and it is desirable to trace out the limits of the in- 


definiteness. 
To comp lusively the resistance curves of the ship 
and of the model, the best representative we can select of 








*The substance of this Report was contained in the two 
Pspers read by Mr. Froude before the Institution of Naval 
Architects at their recent meeting. 
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by the scales appropriate to the ship, 
ship without surface friction. The resistance of the ship due 
to surface friction is then calculated in the same way as that 
of the model ; and it is represented by the line C C, measuring 
the ordinates downwards from the line BB on the appro- 
priate scales. Then the ordinates of the curve A A, measured 
similarly from the curve C C instead of from the base, represent 
a resistance of the ship as deducible from that of the 
mode 

The corrected resistance curve thus deduced for the shi 
represents, it should be mentioned, her resistance in fr 
water (the age ber — ia fresh water), ae must be 
appropriately correc or a comparison with her sea-going 
trials. According to the theory on which the law of com- 
parison is based, the corresponding speeds will be the same 
for either salt water or fresh; therefore no modification is 
required r4 the speed scale. But the resistance due to wave 
making will be, at any given speed, precisely proportionate 
to the density ; and I have found, by an path on the 
flow of water through a long pipe, that the frictional resis- 
tance for a given speed also varies as the density; conse- 
quently the fresh water resistances must be increased in the 
proportion of the density of salt water to fresh. In Fig. 3 
the resistances thus finally deduced for the ship from the 
model are shown again by the line A A, while those obtained 
from the trial of the ship herself are shown by the line B B; 
and it will be seen that the latter are in excess. 

As has been already mentioned, it is not easy to ascertain 
the resisting quality of the Greyhound’s surface with pre- 
cision; but it is not improbable that her copper, deteriorated 
by age, possessed a decidedly worse quality of surface than 
fresh varnish, for which the curve shown is estimated ; and 
this circumstance may account for the excess which the re- 
sistance of the ship herself thus exhibits. 

The excess may be instructively quantified by saying that 
it is about equivalent to what would have resulted if the 
surface assumed for the ship, instead of consisting of fresh 
varnish throughout, consisted of a skin of ordinary unbleached 
calico for one third of its area—that is to say, for an area 
equivalent to the surface of the keel with a strip 5 ft. wide 
on each side of it throughout the length of the ship. The 
result calculated on this hypothesis is exhibited by line C C 
Fig. 3 on the next page. 

This explanation shows that a quality of surface which it 
requires no violent supposition to attribute to the ship would 
fully explain what, at first sight, appears inconclusive in the 
actual comparison between tbe ship and the model, regarded 
as a test of the law of comparison. 

It is obvious, indeed, that there is no special fitness in the 
comparison between the old copper of an old ship and a 
smooth surface varnished with shellac; and the latter was 
only selected because its easily secured uniformit hy 
rendered it suitable as a standard among those sub- 
jected to experiment, and, on the other hand, there is no 
violence in the supposition that, if the series of experiments 
on surface friction had included a surface of a quality 
counterpart to that of the Greyhound’s copper, its coefficient 
of resistance would have been equivalent to two-thirds 
varnish and one-third unbleached calico. 

The comparison therefore between. the Greyhound ship 
and the Greyhound model certainly throws no doubt on, if it 
does not conclusively verify, the law of comparison between 
— and models, the discrepancy which it presents being 
only such as might arise in comparing the performances of 
any given ship under two different conditions of skin. And 
I may not unfitly recapitulate here, in confirmation of the 
law, the following considerations which appear to me to de- 
monstrate that (taken as including the definite corrections 
which have been assigned to it) it overlooks no real element 
of resistance, and correctly quantifies the elements which it 
in terms contemplates. these three elements, only two 
are experienced by a body wholly submerged—namely, the 
drag of dead water eddies and surface friction; and, indeed, 
according to the improved perception of the nature of fluid 
resistance which the theory of stream lines has supplied, these 
two elements constitute the entire resistance ofa totally eub- 
merged body, and may be taken as typical of fluid resistance 
proper. Now it has been already pointed out that the former 
operates in exact conformity with the law of comparison, and 
that the latter operates in approximate conformity with it, 
being also amenable to determinate corrections, which render 
the conformity in effect exact. This establishes the law for 
a body wholly submerged. : 

Again, on transferring the path of the resisting body to 
the surface, the dynamic conditions of the surface obviously 


* For this calculation, the immersed skin was carefully 
, and the resistance due to it determined upon the 
hypothesis that it is equivalent to that of a rectangular 
surface of equal area, and of length (in the line of motion 
equal to that of the model, moving at the same speed. 
am confident that no sensible exror arises from thus disre- 
ing the 





small alternate motions in the surrounding water | hope 


ue to stream-line action. 








Now, up to this « , it was plainly visible that 
the model travelled without’ peck i ph sm Phnom 

As we proceed further and further Z the scale of speed, 
we find that the two lines diverge increasingly, showing 
that, as the speed increases, the entire resistance becomes 
more and more in excess of that due to suriace friction. 


of 
sensible magnitude became apparent just at the s at 
which the excess of pear Ans ll marked sag 
divergence of the lines; and to all appearance the increase 
in the magnitude of the waves cnaetl kept pace with the 
increase in the excess of the resistance: thus it is impossible 
not to attribute the growth of the excess to the growth of 
the waves. Coupling this visible justification of the principle 
on which the law of comparison is founded, with the cir- 
cumstances that the law is not open to any known objection, 
and that, moreover, a very rational assumption as to the 
quality of the Greyhound’s surface would render the results 
of her trial a conspicuous verification of it, there appears to 

me ample reason for accepting it as the true law. 

Summary anp Remarxs. 
To sum up shortly the results of this investigation : 

_ 1. The method of conducting the experiments with the full- 
sized ship may be considered to have been in almost all 
t ful, especially considering the novelty and 





is v —_ 
itude of the work. 
he expedient of towing from a long outrigged boom, so as 
to be clear of wake disturbance, answ perfectly —the 
Active (3078 tons, 4015 horse power, 15 knots measured 
mile speed) towing the Greyhound (1157 tons) at nearly 
13 mass speeds, from the "pert a apr 46 ft. long, without 
an culty in steering. ‘ectly straight course of each 
shit was skilfully kept by the othens in dian e. 
he dynamometer, with its arrangements of towing-truck, 
&ec., was in all res il, ‘Thio instrument io af 
Portsmouth, and, uld occasion require, may be usefully 
—— for similar or kindred experiments. 
the apparatus were to be used again for towing ships, 
& more compact appliance for relieving the dynamometer 
of sudden strain should be devised in place of the somewhat 
rude though effective arrangement of relieving rockers I 
adopted in the Greyhound. 
arrangements for recording the speed were less suc- 
cessful than there seemed reason to hope, chiefly in conse- 
quence of the irregularities of tidal currents. 

In any further towing trials that might be made, I should 
recommend the ion of a poweriul screw log which should 
record ite revolutions on a together with a 
Berthon ae for the convenience of noting promptly varia- 
tions in 6 . 

While the arrangements on the whole answered well, my 
experience in the conduct of these experiments fully bore out 
the views I had previously enpeoned, of the almost impos- 
sibility of ak on a comprehensive investigation of 
the “angigpeman of different forms of ships by full-size towing 


In the trials with the Greyhound we had the good 
fortune to meet with six weeks of almost uninterrupted fine 
weather. 

2. With regard to the results of the experiments as 
—* the performances of ships such as the Grey- 

ound : 

a. The actual amount of towing strain for the Greyhound 

(which is reg ony Sy exhibiting the small amount 
of resistance that ships offer) was approximately as 


follows : 
tons. 
At 4 knots ove 0.6 
‘ pies xen ‘al 14 
SS ose eo 25 
20» one one 4.7 
i ls eee 9.0 


b. A comparison between the indicated horse power of the 
Greyhound, when on her steam trials, and resistance 
of the ship, as determined by the dynamometer, shows 
that, making allowance for the slip of the screw, which 
is # legitimate expenditure of power, only about 45 per 
cent. of the power exerted by the steam is usefully em- 
op in propelling the ship, and that no less than 

cent. is wasted in friction of i and screw 

in the detrimental reaction of the propeller on the 
stream lines of the water closing in around the stern 
of the vessel.* Thus there appears to be an ample 
field for improvement in the propulsion of vessels. 

* This last-mentioned cause of waste in the propuleion of 
ships is one to which I have for a long time past repeatediy 
called attention. I investigated it in small-scale experiments 
some years ago; and my views have received great confir- 
mation from the experiments with the Greyhound. In the 
series of experiments I am conducting for the Admiralty I 

to be able to introduce which these 





points may be crucially tested. ictal on tte 
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carrying a toothed segment, and gearing in a pinion 
on the fore carriage. 

Amongst the rest of the agricultural exhibits 
were only two haymakers, a very fair copy of 
Howard's small pattern, by F. Dehne, of Halbers- 
tadt, and one, a very crude implement, by M. Cos- 
simini, of Grossetto, in Italy. 

Turning now to the horse rakes, we may again 
commence at Messrs. J. and F. Howard's stand. 
They exhibited two implements of different construc- 
tion. In the smaller and simpler of these rakes, 
a straight steel axle runs through the machine, 
carrying the wheels and the shafts, and forming 
a fulcrum in raising the teeth of the rake. When, 
however, the teeth are down to their work they 
are quite clear of the fulcrum bar, and being hinged 
to the forward bar, are free to rise and fall accord- 
ing to the inequalities of the ground, The arrange- 
ment of levers for raising the rakes is good. ‘loa 
plate attached to the crossbar of the fore carriage 
is connected a radial bar, the length of which can be 
adjusted by means of a series of holes in the end of 
the bar anda pin. The long lever terminating in 
a handle is connected with the radial bar, and on 
being pulled down turns the forked rod and long 
cross bar attached to it, the latter turning on 
centres corresponding to those of the wheels, and 
depressing the rods attached to the bars carrying 
the ends of the teeth. This bar is, of course, also 
depressed, and the teeth resting on the steel axle 
bar are raised to any desired height. A small hook 
on the rear of the frame and close to an upright 
guard is thrown over the lever when the latter is de- 
pressed to its greatest extent, and the teeth of the 
implement are kept clear of the ground. ‘The locking 
arrangement consists of a shoulder on the depressing 
screw, which abuts upon the radial bar. 

We should call attention to the mode employed 
by Messrs. Howard for securing and mounting the 
teeth of their rakes. The teeth are coupled together 
in pairs by a small bar frame, as shown in the 
sketch, Fig. 77, each tooth being bolted to the 
frame, and terminating in a hook through which 
the bar of the implement passes. 

In the larger automatic rakes the frame holding the 
teeth has a shaft mounted upon it, with a small lever 
attached to it at each end. On the carrying wheels 
are drums around a groove, in which passes an iron 
strap with the ends fastened to the levers on the cross 
shaft. In the centre of this latter is a bar, by de- 
wressing which either by the foot in front, or by hand 
Pehind. the strap is tightened on the disc, and the 
rake frame becomes rigidly fastened to the wheels. 
On releasing the lever the teeth, of course, drop. On 
the pedal bar is a finger, in contact with a hanging 
rod provided with a hook at the end. When the rake 
is in action, the hook falls under the shaft carrying 
the teeth, and forms a lock; but in depressing the 
= the finger before mentioned forces back the 

anging rod, so as to clear the shaft before the 

teeth begin to move. A second hook is added to 
the implement for retaining the rake frame in its 
highest position when it is not in use, 

Messrs. Ransomes, Sims, and Head, of Ipswich, 
showed one excellent example of a horse rake, which 
combines many good details. In this implement 
the teeth are of a | -section, and the method of 
mounting them is very good. The end enters a 
suitably formed socket, through which a bolt 
passes, and over this bolt the end of the tooth 
1s hooked. The sockets are, of course, all 
mounted on one bar, which is raised and lowered 
by a lever. In the machines provided with a seat, 
the rakes can be worked either by a hand lever in 
front or with a pedal, for as the teeth are ad- 
mirably balanced the work is very easy. The shafts 
of the implement are attached to the frame, 
and a means of adjusting the set of the rake 
is provided by the segment bars at the rear of the 
shaft. The rake can also be raised or lowered by 
means of the levers and toothed segments at each 
end of the frame. It should be noticed that the trans- 
verse stay bars are not straight, but are curved to 
correspond with the contours of the teeth. 

Mr. Nicholson's rake merits description. He does 
not employ a solid axle, but uses two semicircular 
bars, placed as shown in the sketch Fig. 78, and at 
a sufhcient distance apart to permit the different 
fastenings for the frame and levers to be placed 
between. The wheels are mounted on chilled cast- 
iron bosses attached by bolts to the ends of these 
bars. The driver's seat is carried by a couple of 
bar supports, fastened to each end of the axle. and 
the vertical rods go from the underside of the seat 
to between the pair of axle bars, where they are 











secured by adjustable nuts. The teeth are fixed in 
cast-iron sockets, half-round recesses being made 
both in teeth and socket, with a vertical pin driven 
in. The axle bars serve as a fulcrum to raise the 
teeth, and around these bars turns a cast-iron 
cranked lever, one end being attached to the teeth 
shaft, and the other to a system of levers terminat- 
ing in the depressing handle. The locking gear is 
shown in Fig. 79, where a is the rod from the 
cranked lever, and 6 the end of the depressing 
lever, ‘The quarter round ends ¢c of these bars 
abut against each other when the teeth are in their 
highest position, and form an efficient lock. 

Fig. 80 shows the detail for altering the set of 
the rakes. The frame bar has a rounded end a, 
with serrations on the inner side, corresponding to 
similar serrations on the piece 4, fastened to the bar 
of the fore carriage. By slacking the nut ¢ the 
block a@ can be turned, and the angle of rake altered. 

Messrs. E. Page and Co., of Bedford, showed a 
horse rake of their usual pattern, with the driver's 
seat at the back of the implement, and a lever 
within reach for operating the rake, The teeth are 
flat and rounded in section, and are bolted to the 
cast-iron sockets mounted on the bar. The fulerum 
for the lever is on the cross bar of the fore carriage, 
as in the smaller of Howard's machines, and is con- 
nected to a bent and jointed lever which elevates 
and depresses the teeth. On a standard is placed a 
regulating screw, which, coming in contact with the 
lever, regulates the movement and alters the set of 
the teeth, 

Mr. ‘IT. Weetman, of Ipswich, whose death oc- 
curred during the period of the Exhibition, showed 
three horse rakes, of fair workmanship, and 
some specialities of detail. ‘The first of these had 
attached, near the ends of the main teeth, a second 
series of intermediate teeth, which could be used at 
pleasure for special work, or for preparing the 
ground for sowing clover or other small seed, a 
box for which, containing a shaft, with revolving 
brushes upon it to distribute the seed through open- 
ings in the box. Hinged to the same bar as the 
teeth, and in such a way as to exert their weight 
upon the latter, are a number of small balance- 
weights, which, when they are extended, reduce the 
pressure of the teeth upon the ground, and make 
them more susceptible to rise ; on the other hand, 
by turning the weights back over the top of the 
teeth, a considerable additional pressure is obtained. 
The row of teeth are raised by a simple combination 
of levers, either from the ground or the carriage 
seat, whilst, if the second series of teeth are re- 
moved, the rake is light enough to be operated by the 
foot. A second rake shown is similar in general ar- 
rangement to the first, but has only one set of teeth, 
and is not intended to act as a compound imple- 
ment. Balanceweights are added to the teeth, but 
they are fixed. ‘The third rake resembles the one 
first noticed. 

This completes the list of rakes belonging to 
English exhibitors, and in the Swedish department 
there was but one from Ofvernm—a very second-rate 
copy of Ransomes’ implement. There also was 
another copy from the same original in the court 
outside the Eastern Agricultural Hall. 

Near the imitation of Howard's haymaker by 
Dehne, of Halberstadt, and by the same maker, was a 
neat horse rake, with V-shaped teeth, fastened by 
hook bolts to cast-iron blocks, with V-grooves, in 
which the roots of the teeth rest. The wheels are 
mounted on vertical bars, sliding in brackets on the 
sides of the frame, and are raised or lowered by 
means of a lever, locking in a toothed segment 
plate. A bar extends from end to end of the im- 
plement under the teeth, and is connected. by two 
chains to cranks, one at each extremity of the way 
shaft, in the centre of which is mounted the long 
lever for depressing and raising the teeth. When 
the lever is quite down it is held by a hook at the 
back of the frame. The way shaft is carried on 
bars bolted to the frame. 

Messrs. Rapp and Speises, of Goepingen, showed a 
somewhat similar implement, but the teeth are 
rectangular in section, curved bars, in fact, the upper 
part being quite straight. ‘The frame of this imple- 
ment is partly of cast iron, and the wheels are 
attached to it without means of adjustment. 

Mr. H. Kiihne, of Weisselburg, showed a rake of 
similar arrangement, which, indeed, is the general 
type of the few implements of this class exhibited 
in the Eastern Hall. The teeth are attached to the 
sockets, by having a slight recess cut near the end, 
and a strap passed around the tooth and through 
the socket, beleg fastened by a pin on the other side. 











Messrs. Lilpop, Rau, and Co., of Warsaw, adopt 
an operating lever like that of Page's; the ends of 
the teeth in their implements are formed with eyes 
by which they are bolted through to the socketa 
The frame is of wrought iron, and the wheels are 
mounted on bars in sliding blocks, and adjustable 
by set pins. 

Of the few horse rakes in this part of the hall 
remaining to be noticed, those of Clayton and 
Shuttleworth, of Vienna, were the most conspicuous, 
They are beautifully made, and have formed the 
models for many other foreign producers. The teeth 
are fastened to the sockets by strap bolts, and they 
are lifted by means of a system of levers, with ad- 
justing holes, in the rods attached to the elevating 
bar. 

Karl Studel, of Raab, in Hungary ; F. Spielvsgel, 
of Sandhiibel, in Austria ; and Hopherr, of Vienna 
all exhibited implements of this class, , 

Heinrich Lanz copied Howard's rake, but not 
his last pattern, in which the teeth are mounted in 
pairs, the attachment adopted being shown in the 
sketch, Fig. 81. Finally, we may mention Messrs. 
Gamen and Turner, of Hanover, who showed a well- 
made horse rake, with a somewhat original system 
of raising and depressing levers. 

The foreign makers contributed less promising 
exihibits of hay-making implements taken collec- 
tively, than they did of drills, most of them being 
more or less on obsolete English patterns, witness 
H. Lanz, of Mannheim, who is one of the moat enter. 

rising and pushing manufacturers who exhibited. 
n this pond of the trade, therefore, asin the drills, 
English makers ought still to hold their own on the 
Continent. 








HORIZONTAL ENGINE. 

We give on the preceding page a perspective view of a 
type of horizontal engine now being made asa speciality by 
Messrs. Hamilton Woods and Co., of the Liver Foundry, 
Salford, Manchester, the particular engine illustrated having 
a cylinder 18 in. diameter with 36 in. stroke. The first 
engine of this type was made five years since for working 
the machines in the locomotive shop of the Tasmanian Rail- 
ways, and has done exceedingly good work. Others have 
since been made for breweries and manufactories, among 
them one for Messrs. Wright, Turner, and Son's mill at 
Pendleton, where with a pressure of 80 Ib. in the boiler, the 
engine making 72 revolutions, it has been indicating 100 
horse power, the engine nominally being 20 horse power. 

The engine, as shown, has the expansion link raised by 
a hand-wheel and screw, the expansion slide on the back of 
the main slide being thus regulated ; for general purposes, 
where the work is pretty constant, this is sufficient and pre- 
ferred, as if some of the machines are idle, the engiveer can 
easily regulate the screw accordingly ; where a more sensitive 
action is required an arrangement is provided for raising 
or depressing the link by the governor. The design of the 
engine is very neat and substantial. 
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German Rattways.— Works for the establishment of « 
railway line from Cologne to Gladbach will be commenced in 
the course of this year. 





Cayapa Sovrnsry Rartway.—In order to simplify the 
accounts and perfect the organisation, the Canada Southern, 
the Chicago and Canada Southern, the Toledo, Canada 
Southern and Detroit, and the Michigan, Midland and 
Canada Railways will in future be known as the Canads 
Southern Railway, and will be operated under one manage- 
ment. 





Loypow Association oF Foremen Exscisrens 45) 
Draventsmes.— Mr. George Banks Rennie, ©.E., an 
honorary member of the Institution, will read a paper before 
its members and friends at the City Terminus Hotel, on 
Saturday, May 2nd (to-morrow), at 7 p.m. The subject will 
be the “ Pumping Machinery of the New Graving Docks at 
the Royal Dockyard, Chatham,” as constructed by the 
Messrs. J. G. Rennie. Mr. J. Newton, C.E., will preside, 
and the sitting will be open to gentlemen who may not 
happen to be members of the Association, but who feel an 
interest in the subject. Many drawings and diagrams will 
be exhibited on the oceasion. The proceedings will com- 
menece at 7 p.m. 


Tae San Joaquim Vatiey.—It is proposed to construct 4 
canal 130 miles long and 100 ft. wide along the base of the 
Sierra Nevada, so as to irrigate the San Joaquin Valley. The 
canal running along the foot hills is intended to cross the 
San Joaquin, the Fresno, the Cowchills, the Mariposa Kear 
Creek, the Merced, the Tuolumne, and the Stanislaus, deriv- 
ing a water supply from each. It is thought that such @ 
eanal would ane about 2,000,000 acres of nominally un- 
productive land, and make it like the remainder of the grest 
San Joaquin Valley, the most fertile and the best wheat land 
in the world.” The estimated cost per mile of the main 
is 100,000 dols., with an additional cost for the lateral ditches. 
The State of California will be asked to issue bonds for the 
cost of construction, the amount so expended to be reimbu 
by a tax on the land benefitted, and also by tolls from bs 
canal. The revenue from this source is esti at 1,650, 
dols. per annum. 
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THE RESISTANCES OF SHIPS, 


On E-eperiments for the Determination of the Resistance of 
a Full-sized Ship, at various 8, , by Triale with 
HMLS. Greyhound. — off Portsmouth in August 
and September, 1871.8 By Wit11am Frovups, F.B.S. 

(Concluded from page 288.) 

Is order to test the “ scale of comparison” which has been 
propounded by me as furnishing a true method of inferring 
the resistances of a ship from those of a model of the ship, a 
model of the Greyhound one-sixteenth full size was made, 
and its resistances at various speeds determined under each 
of the different conditions of displacement and trim to which 
the ship herself was subjected. This was done in the experi- 
ment tank, and with the apparatus constructed by me for the 
experiments I am now carrying on with models for the 
Admiralty. 

These results of the experiments with the model, bein 
free from the prominent causes of error involved in the full: 
sized trials, were obtained with considerably greater accu- 
racy ; and consequently the differences of resistance developed 
at different trims may be inferred from these with tolerable 
precision ; and it is at a glance observable that these diffe- 
rences are generally in the same direction as those deduced 
from the full-sized trials, and that there is a great resem- 
blance in character between the “ curves of resistance” of 
the model and of the ship. 

But in order to test this correctly it is necessary to apply 
the definite “law of comparison,” which may be thus stated : 
If the ship be D times the “ dimension” (as it is termed) of 
the model, and if at the speeds V), V,, V,,. . . . the measured 
resistances of the models are Kj, R,, R, .... ,then for 
speeds DV), /LV,, /DV,... .of the ship, the resis- 
tances will be D*R;, D*R,, D*R,.... To the speeds of 
model and ship thus related it is convenient to apply the 
term “corresponding speeds.’’ This law would certainly 
hold good according to the old rule that the resistance 
varies as the square of velocity, and again as the area 
of the surface exposed to resistance, or as that of the mid- 
ship section—a law which has been generally held to ex- 
press accurately the resistance due to surface friction, 
and the formation of dead water eddies, of which the 
wake of a plane moving at right angles to itself may be 
regarded as the most perfect example ; and, as will be presently 
seen, there is great reason to conclude that almost the only 
element of resistance over and beyond these is that due to 
the formation of the waves which the passage of the ship 
creates. These waves are undoubtedly originated by the 
differences of hydrodynamic pressure inherent in the system 
of “ stream-line motion” which accompanies the ship ; and, ac- 
cording to theory, when the originating forms are similar, and 
travel at 8 8 proportional to the square roots of their re- 
spective dimensions, the resulting forces, being as the squares 
of the speeds, will be euch as to create wave configurations pre- 
cisely similar in every respect. That is to say, if for instance 
the surface of the water surrounding a ship 160{t. long, tra- 
velling at 10 knots, were modelled together withthe ship on any 
scale, the model would equally represent, on half that scale, 
the water surface surrounding a ship of similar form 320 ft. 
long, travelling at 14.14 knots, or, again, on sixteen times 
that scale the water surface surrounding a model of the ship 
10 ft. long, travelling at 24 knots. This being so, it follows 
that the resistance caused to these forms respectively by the 
development of the waves would be proportionate to the 
cubes of the dimensions of the forms, and would therefore 
strictly follow the law of comparison already quoted. A 
confirmation of this proposition of the similarity of the waves 
caused by similar forms travelling at corresponding speeds 
was incidentally afforded by the experiments made by me for 
the Admiralty in July, 1872, on the form proposed by Mr. 
Ramus, in which two similar models of greatly different 
dimensions were tried at various speeds. The configurations 
of the water surfaces in contact with the models were care- 
fully noted in every case, and were found to accord precisely 
with the above theory; and diagrams exhibiting this were 
sent in with the report upon Mr. Ramus’s proposal. With 
the Greyhound model also, the resemblance to the waves 
developed by the ship at corresponding speeds was most 
striking, even to the peculiar features of the surge at the 

ow. 


The “law of comparison,” then, would be absolutely 
correct if the elementary resistances due to wave making, to 
surface friction, and to the formation of dead water eddies 
constituted the entire resistance, and if, as has been generally 
believed, it were strictly true of the latter two elements 
alike that the resistance varies as the square of the speed and 
as the area of the surface on which it acts. With reference 
to dead-water eddies, indeed, this double proposition may be 
confidently accepted ; but the experiments on surface friction, 
of which a report has been sent in by me to the Admiralty, 
show that, in regard to this latter element at least, the 
prop. sition does not express the exact truth. In fact, in 

ealing with surfaces having so great a disparity in met 
and speed as those of a model and of a ship, a very tangible 
correction is necessary ; but it is one of easy application, and 
the data afforded by the friction experiments are so definite 
that there is practically no room for error in its application, 
given the nature of the surface of the ship. Unfortunately 
that is to some extent an unknown quantity in the case of 
the Greyhound ; indeed, the differences that may be caused by 
difference in quality of surface being very considerable, the 
absolute resistance of any ship is an indeterminate quantity, 
and thus the test of the law of compari which the 
full-sized trial affords proves less definite than might be 
Wished, and it is desirable to trace out the limits of the in- 
definiteness. ™ 

To compare conclusively the resistance curves of the ship 
and of the model, the best representative we can select of 


was contained in the two 





*The substance of this 


Report 
papers read by Mr. Froude before the Institution of Naval 
ir recent meeting. 


Architects at 





cluded between line A A and line B B) orpress the resistance 
due to other causes than surface friction ; and to these, it seems 
certain, the law of comparison correctly applies ; hence the 
portions of the ordinates which are incl: between the 
two lines A A and B B represent correctly, when interpreted 
by the scales appropriate to the ship, resistance of the 
ship without ace friction. The resistance of the ship due 
to surface friction is then calculated in the same way as that 
of the model ; and it is represented + line C C, measuring 
the ordinates downwards from the line BB on the appro- 
priate scales. Then the ordinates of the curve A A, measured 
similarly from the curve C C instead of from the base, represent 
oo resistance of the ship as deducible from that of the 
2 

The corrected resistance curve thus deduced for the shi 
represents, it should be mentioned, her resistance in fres. 
water (the models are tried in fresh water), and must be 
appropriately corrected for a comparison with her sea-going 
trials. According to the theory on which the law of com- 
parison is based, the corresponding speeds will be the same 
for either salt water or fresh; therefore no modification is 
required in the speed scale. But the resistance due to wave 
making will be, at any given speed, precisely proportionate 
to the density ; and I have found, by an experiment on the 
flow of water through a long pipe, that the frictional resis- 
tance for a given speed also varies as the density; conse- 
quently the fresh water resistances must be increased in the 
proportion of the density of salt water to fresh. In Fig. 8 
the resistances thus finally deduced for the ship from the 
model are shown again by the line A A, while those obtained 
from the trial of the ship herself are shown by the line B B; 
and it will be seen that the latter are in excess. 

As has been already mentioned, it is not easy to ascertain 
the resisting quality of the vay wg ae surface with pre- 
cision; but it is not improbable that her copper, deteriorated 
by age, possessed a decidedly worse quality of surface than 
fresh varnish, for which the curve shown is estimated ; and 
this circumstance may account for the excess which the re- 
sistance of the ship herself thus exhibits. 

The excess may be instructively quantified by saying that 
it is about equivalent to what would have resulted if the 
surface assumed for the ship, instead of consisting of fresh 
varnish throughout, consisted of a skin of ordinary unbleached 
calico for one third of its area—that is to say, for an area 
equivalent to the surface of the keel with a strip 5 ft. wide 
on each side of it throughout the length of the ship. The 
result calculated on this hypothesis is exhibited by line CC 
Fig. 3 on the next page. 

his explanation shows that a quality of surface which it 
requires no violent supposition to attribute to the ship would 
fully explain what, at first sight, appears inconclusive in the 
actual comparison between tbe ship and the model, regarded 
as a test of the law of comparison. 

It is obvious, indeed, that there is no special fitness in the 
comparison between the old copper of an old ship and a 
smooth surface varnished with shellac; and the latter was 
only selected because its easily secured uniformity of quality 
rendered it suitable as a standard among those i had sub- 
jected to experiment, and, on the other hand, there is no 
violence in the supposition that, if the series of experiments 
on surface friction had included a surface of a quality 
counterpart to that of the Greyhound’s copper, its coefficient 
of resistance would have been equivalent to two-thirds 
varnish and one-third unbleached calico. 

The comparison therefore between. the Greyhound ship 
and the Greyhound model certainly throws no deubt on, if it 
does not conclusively verify, the law of comparison between 
ships and models, the discrepancy which it presents being 
only such as might arise in comparing the performances of 
any given ship under two different conditions of skin. And 
I may not unfitly recapitulate here, in confirmation of the 
law, the following considerations which ones to me to de- 
monstrate that (taken as including the definite corrections 
which have been assigned to it) it overlooks no real element 
of resistance, and correctly quantifies the elements which it 
in terms contemplates. these three elements, only two 
are experienced by a body wholly submerged—namely, the 
drag of dead water eddies and surface friction; and, indeed, 
according to the improved perception of the nature of fluid 
resistance which the theory of stream lines has supplied, these 
two elements constitute the entire resistance ofa totally sub- 
merged body, and may be taken as typical of fluid resistance 
proper. Now it has been already pointed out that the former 
operates in exact conformity with the law of comparison, and 
that the latter operates in approximate conformity with it, 
being also amenable to determinate corrections, which render 
the conformity in effect exact. This establishes the law for 
a body wholly submerged. : 

Again, on transferring the path of the resisting body to 
the surface, the dynamic conditions of the surface obviously 


* For this calculation, the immersed skin was carefully 
measured, and the resistance due to it determined upon the 
hypothesis that it is equivalent to that of a rectangular 
ee Wty et rN, of length oo Tt 

ual to that moving same 6 . 
= confident that no sensible error arises from thus disre- 
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ue to stream-line action. 











which shows the calculated resistance 
friction alone ; and this implies that u 
the whole resistance is accounted for 
small residuum being probably due to 
eddies. Now, “e to this speed, it was plainly visible that 
the model travelled without produci i 

As we proceed further and further dung the scale of speed, 
we find that the two lines diverge increasingly, showing 
that, as the speed increases, the entire resistance becomes 
more and more in excess of that due to suriace friction. 

But here also the wave i 
those of the resistance, 


ue 
to that 
surface 
drag 


divergence of the lines; and to all a 
im the magnitude of the waves exactly kept pace with the 
increase in the excess of the resistance: thus it is impossible 
not to attribute the growth of the excess to the growth of 
the waves. Coupling this visible justification of the principle 
on which the law of comparison is founded, with the cir- 
cumstances that the law is not open to any known objection, 
and that, moreover, a very rational assumption as to the 
quality of the Greyhound’s surface would render the results 
of her trial a conspicuous verification of it, there appears to 
me aimple reason for accepting it as the true law. 
Summary anv Remarks. 
To sum up shortly the results of this investigation : 
_ 1. The method of condueting the experiments with the full- 
sized ship may be considered to have been in almost all 
pects v ful, ially considering the novelty and 
jitude of the work. 


he expedient of towing from a long outri boom, so as 
to be clear of wake disturbance, pene phon hae! 
Active (3078 tons, 4015 horse power, 15 knots measured 
mile speed) towing the Greyhound (1157 tons) at nearly 
13 knots speeds, from the end of a boom 46 ft. long, without 
any difficulty in steering. A perfectly straight course of each 
ship was skilfully kept oy the officers in charge. 

dynamometer, with its arrangements of towing-truck, 
&c., was in all res successful. This instrument is at 
Portsmouth, and, should occasion require, may be usefully 
em vow for similar or kindred experiments. 

f the apparatus were to be used again for towing ships, 

@ more com appliance for relieving the dynamometer 
of sudden strain should be devised in place of the somewhat 
rude though effective arrangement of relieving rockers I 
a yy in the Greyhound. 

The arrangements for recording the speed were less suc- 
cessful than there seemed reason to hope, chiefly in conse- 
quence of the irregularities of tidal currents. 

In any further towing trials that might be made, I should 
recommend the adoption of a power! ul screw log which should 
record its revolutions on a together with a 
Berthon a the convenience of noting promptly varia- 
tions in 6 . 

While the arrangements on the whole answered well, my 
experience in the conduct of rmatho ge fully bore out 
the views I had previously expr , of the almost impos- 
sibility of entering on a comprehensive investigation of 
the eggiese of different forms of ships by full-size towing 


In the trials with the Greyhound we had the good 
fortune to meet with six weeks of almost uninterrupted fine 
weather. 

2. With regard to the results of the experiments as 
oer the performances of ships such as the Grey- 

ound : 

a. The actual amount of towing strain for the Greyhound 

(which is a ibiting the smal] amount 


as e 
of resistance that ships offer) was approximately as 





follows : 
tons. 
At 4 knots ove 0.6 
CG » ove eee ove 14 
a ee ose 2.5 
10 ,,; ove ae 4.7 
12 » ove eee ose 9.0 
b. A comparison between the indicated horse power of the 


Greyhound, when on her steam trials, and resistance 

of the ship, as determined by the dynamometer, shows 

that, making allowance for the slip of the screw, which 

is a legitimate expenditure of power, only about 45 per 

cent. of the power exerted by the steam is usefully em- 

oy en in propelling the ship, and that no less than 

cent. is wasted in friction of engines and screw 

and ia the detrimental reaction of the propeller on the 

stream lines of the water closing in around the stern 

of the vessel.* Thus there appears to be an ample 
field for improvement in the jon of vessels. 

aa This eae anes rae the propulsion of 

ips is oné to whi ve a long time J 

called attention. I inv it eb eniccspeanents 

some years ago; and my views have received great confir- 

mation from the experiments with the Greyhound. In the 

series of experiments I am conducting for the Admiralty I 

hope to be ablo to introduce arrangements by which these 

points may be crucially tested. The subject is one of im- 









































































































































ENGINEERING. 


[May 1, 1874, 





310 








—_—— 


MR FROUDE’S EXPERIMENTS ON THE RESISTANCES 


Resistance of Greyhound Model ander conditions of Draught & Trim 
simitar to those of HMS breyhound Scale of Hhodet fF 





Fig.2 


OF SHIPS. 
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ec. Altering the fore and aft trim of the ship appeared to 
show that no very great difference in the vessel's resist- 
ance when under steam would be effected by ordinary 
ebanges in her trim. 

laghtening and so diminishing the displacement of the 
ship did not seem in the case of the Greyhound to be 
proportionally advantageous. This result, so far as it 
goes, indicates a superiority as regards resistance in 
deep rather than broad ships. 

e. The screw (two-bladed), when lowered and revolving 


mense importance; for, making every allowance for the 
power employed in overcoming friction of engines and screw, 
there remains in the case of the Greyhound some 40 per 
cent. of waste, an amount the true cause of which is certainly 
worthy of investigation. ‘ 


Speed um fect per Minute 


freely, gave even a greater resistance than when fixed 
with the blades upright. 

FS. The addition of bilge-keels of considerable size (100 ft. 
long and 3ft. 6in. broad) produced an increase of 
resistance less than there appeared good reason to 
anticipate, and unimportant compared with the total 
resistance of the vessel. 

3. As I have not been able myself to construct or to appre- 
ciate any genera] expression which has seemed to me to be even 
theoretically satisfactory for determining a priori the re- 
sistance of any given form of ship, | am not ina 
point out how far the experiments with the Greyhound are 
of use either in determining the validity of such formul# or 
interpreting their coefficients. 

4. The experiments with the ship, when compared with 
those tried here with her model, substantially verify the law of 





ition to | 


comparison which has been propounded 
the relation between the resistances o' 
models. 

This justifies the reliance I have placed on the method of 
investigating the effects of variation of form by trials with 
varied models—a method which, if trustworthy, is equa/y 
serviceable for testing abstract formule or for feeling the way 
towards perfection by a strictly inductive pro 


by me as governing 
? ships and their 


cess, 
W. Frovps. 








Beveran Coat.—The exports of Belgian coal in January 
ee very sensible diminution as com with 
anuary, 1873, having been only 218,000 tons against 367,000 
tons. The exports fell off to France in January to the extent 
of 140,000 tons. They also fell off 6000 tons as regards the 
Low Countries. 
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f RATHGEBER, MUNICH. 
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SALOON CARRIAGE FOR THE ASSOCIATED 


SWISS RAILWAYS. 


CONSTRUCTED BY MR. JOSEPH RATHGEBER, MUNICH. 
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RAILWAY ROLLING STOCK AT THE 
VIENNA EXHIBITION,—No. XIII. 


We have now to examine the collection of Ger- | 


man railway carriages and wagons which we have 


already mentioned as being exhibited in an open- | 


sided annexe at the back of the Machinery Hall, and 


we shall in the first place speak of the carriages | 
shown by Mr. Joseph Rathgeber, of Munich, One | 
of these carriages was of very remarkable design, 


and it is with that we shall first deal. 


_ The carriage in question was one intended for the | 
Vereinigte Schweizer Bahnen, and it was constructed | 


by Mr. Rathgeber upon the designs of Mr. A. Klose, 
the locomotive superintendent of those lines. Its ar- 


rangement and chief peculiarities of detail are shown 
by the two-page engraving which we published last | 
week, and by the additional views on the present | 
page. Referring to the plan onthe two-page en- | 
graving it will be seen that the body is divided into | 
three passenger compartments, the central compart- | 
ment extending the full width of the vehicle, whilst | 
the two end compartments are narrower, space being 


thus left on one side of each of these latter com- 


vartments for an open gallery, these two galleries | 
elng, a8 will be seen, situated on opposite sides of | 
the vehicle, At the ends of the carriage are trans- | 


verse platforms protected by hand-rails, as shown 
by the side and end elevations on the present page, 
these views, together with the annexed plan, 
and the plan on our two-page engraving, also 
explaining the arrangement of the steps by which 
access is gained to the end platforms and side 
galleries, 

The central compartment, which is entered 


through doors at the ends of the side galleries, is | make room for the lavatory and water-closet, which | afford room for the footsteps, 
fitted up as a saloon, and is provided with tables, 
settees, and movable stools. haere 


rs are placed at 























i 

( 

i 

uy 
i. a 

} 





seen ener are ranemmmmnne nnbl 


entered from the saloon, and the water- 
closet from the adjoining side gallery. 
The six-seated end compartment is 
entered from the adjoining side gallery, 
and the three-seated compartment from 
the corresponding end platform, while 








both compartments are luxuriously fitted 
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| the ends, as shown inthe transverse section on our | 
two-page engraving, and the decorations generally 





| are in very good taste. The trimming cf this com- 
partment is of sage-green silk. 
Of the two end compartments the one contains 
six and the other three first-class seats, the size of 
| the latter compartment having been reduced to 





are arranged as shown in the plan on our two-page 
|engraving. ‘The lavatory is, as will be seen, 


up, the former being trimmed with drab 
and the latter with blue silk. 

The framing of the body is of com- 
posite construction, some portions being 
of timber, while the side pillars and 
sash frames are of iron. The side pillars 
are rivetted to a longitudinal T-iron 
fixed to wrought-iron brackets, which 

roject from the outer side of the soles. 
The flooring of the carri is heavy, 
it consisting of 2-in. planking, but this 
planking only extends the full width 
of the vehicle for the length of the 
central compartment, its width at other 
parts being that of the end compartments 
only, and the side galleries being floored 
with chequered plates. This arrange- 
ment is shown by the lower transverse 
section on our two-page engraving. 
. The panels are, as usual on the Conti- 
4 nent, of iron. The roof is, as will be 
| noticed, raised along the centre, the width of this 
raised portion being only half as great over the end 
| compartments as it is over the saloon. 

The underframe is entirely of iron, and its con- 
struction is somewhat peculiar, as will be seen on 

| reference to the plan annexed. ‘The soles, it will 
| be noticed, are cranked inwards at their ends to 
and in consequence 
| of this, combined with the fact that the diagonals 








‘spring nearly from the centre of the length of the 
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frame, the latter is not well stayed cornerways, and 
appears liable to become distorted by buffing strains. 
The iron foot plating of the end platforms may, 


however, if firmiy attached to the underframes, 
serve to prevent this to some extent. The carriage 


is fitted with a continuous drawbar and volute draw | — 

wring’ hile the safety chains also pull against | *raser 8¢ 
volutes, The pair f aan drawbars at cot end, to | superseded the existing or Armstrong method. The 
hed. are connected | difference between the two systems 1s considerable, 


volutes. The pair o 
which the safety chains are attac 
by bell cranks and a coupling bar, the arrangement 


being intended to equalise the pull brought upon | 


the two chains. 

One of the chief features in the carriage is the ar- 
rangement adopted with a view of causing the axles 
to radiate when the vehicle is traversing curves, 


This arrangement is shown by the elevation and_| 


plan on page $11. The axle-boxes are free on the 


| 


hornplates, and the bearing springs, instead of | 
having their ends attached direct to the underframe | 


ar: coupk d to the centres of short ve rtical levera, 
of which the lower ends are jointed to brackets 


fixed to the underframe, while the upper ends are | 


connected by coupling bars. 
frame are arranged two transverse levers working 
on centres, and having a length about equal to the 
distance between the centres of the soles, and these 
levers, in addition to being coupled to each other by 
diagonal links extending from the right-hand end of 
one lever to the left-hand end of the other, and 
vice versd, are also connected at the ends with the 
upper ends of the adjoining short vertical levers, 
which we have already mentioned as receiving the 
yall of the bearing springs. Owing to the carriage 
Gin aa it were, slung on the short vertical levers, 


Beneath the under- | 


to which the bearing springs are attached, the | 


tendency is for these levers to maintain their ver- 
tical position, the two axles being, at the same 
time, parallel to each other. It follows, however, 
from the arrangement of the transverse levers and 
diagonal coupling links, that if the ends of the two 
axles are drawn togethers on one side of the carriage 
they will be correspondingly forced apart on the 
other side, and they may thus be made to assume 
ositions radial to curves which the carriage may 
Pe traversing. Although, however, the radial ad- 
justment is thus rendered possible, it is by no means 
clear by what influence the radiating action is to be 
caused. When a four-wheeled carriage enters a curve 
the flanges of the leading outer wheel and the inner 
trailing wheel strike the rails, and the extra resistance 
thus opposed to these two wheels would, it appears 
to us, with the arrangement above described, tend 
to produce a movement of the axles the reverse of 
radiating. On the Paris, Sceaux, and Orsay Rail- 
way a somewhat similar arrangement of diagonal 
links was at one time—and, in fact, we believe still 
is—employed to cause the radiation of axles of four- 
wheeled carriages, but in that case the radiating 
action was determined by a longitudinal arm pro. 
jecting from one of the transverse levers, this arm 
being coupled to the next vehicle, which by its 
position pulled the arm to one side, and thus 
brought the diagonal links into operation, 





| 


Without | 


this or some equivalent contrivance to determine its | 


action the arrangement of transverse levers and 


diagonal links appears to us to be—to say the least 
of it—of very doubtful utility 

The general workmanship of the carriage we have 
been describing was very good, and the finish of 


many of the details particularly neat. The dimen- | 


f10ns are piven Oh OUr eCNg_TaAVINGS in netrn al mea- 
sure but for convenience we subjoin a lable of the 
principal ones in English feet and inches. ‘The car- 


riage 1s, as will be seen, of unusual width 
Length over buffers 200 one 31 28 
. underframe... eee ese 25 =6«8 
Breadth over end platforms eee 9 6) 
Distance between centres of soles for the 
main part of their length ees 6 OY; 
Distance between centres of soles at ends 4 : 13 
Length of body exclusive of end plat- 
forms soe ese , eee 24 04 
Wi ith of body outside . eee ° 9 li a 
, » over cornices (extreme)... 10 2 
; of saloon inside eee 9 5 
Length - " a 9 7} 
of three-seated end compartment 
inside... = me aa 465 
—— of six-seated end compartment 
Inside oe one eve eee eos 6 9 
Width of end compartments inside 6 ll) 
Length of lavatory and water-closet (each) 3 4) 
Width ” - ; 2 sf 
Height of body inside at centre eee 8 14 
~ 2 sides ... ane 6 10} 
» of doorways eve ove - 6 4 
Clear width of doorways to saloon 1 11g 
Diameter of wheels eco ove ove 8 6 
Wheel base... eee oe we pa 14 


ORDNANCE AT THE VIENNA 
EXHIBITION.—No. XI. 

Tae Armstrona CoLLection, — (Continued). 
Tue next exhibit to be noticed in the Armstrong 
tion was a 10-in. gun—a good example of the 
system of construction, which, inthe year 1867, 


for, whereas with Armstrong the inner barre] jg 
surrounded by a considerable number of 

which have all to be fine-turned, bored, and shrunk 
on one another, in the Fraser system, on the other 
hand, the steel tube is strengthened generally b 
one solid jacket over the rear end of the gun, which 
includes the trunnion ring, and one tube over the 
chase, a modification which introduces great eco- 
nomy into the manufacture, for all the fine work 









































Lexora. RIFLING. | Grooves. e$ 
Natcrnse, Weieurt, asp Rae. = 6. § 
SERVICE. | j i - { s Es 
} Gun. | Bore. | Rifling. System. Spiral. |Number. | Depth. Width.) 32 
— i | } | a j —| j | — 
la in| i | om | ; 

| Increasing | } | Not to 

10-in. gun of 18 tons wa 2 145.5 11s Woolwich. from 1 in 100 . £ 8 8a exceed 
to 1 in 40 a 3 ewt. 

CuARGE Sor SHELLs. 
ee a Pe eee a Toran 
- IsiTiaL VELOCITY. Eyrxer. 
Pal- |. Palliser of 
Battering Service liser. Case: | Common arge cpcty. Shrapnel) 

Ib. ib, | ; Soe lfeg ed 
| (400 Ib. in- \400 Ib. in-'S 3 &) | i008. with GOlb.»|| SELES 
70 Ib. pebble. } | (44 Ib. pebble. ) | | eldng. 261b. cluding 6 Ib Sd | ahotne 2.1.0 ,oe Pees 
60 Ib. h.L-G. § | 2400 FLG 400 130 |{ doses | doses EX Oo }id © apse {eses® 
’ aneaied (40 lb. B.L.G || bursting | bursting + weg | | 41364 f. with 70 Ib.) | so 225 
5 7a oe i! -hroe. of pble. p > Bee} - 
j | \ charge chargé 2 3 | chrge. of pble. pdr.” | | = ests 








OFFICIAL RANGE TABLE. 














ar } 
bs3. 
Distance Ba t 
of “ - 
Object a — ad = - eee ae 
| aig. | Bu S 
adie) 62/33 
ial = Fx Ee 
~ yards. ig. m.| secs. ‘dg. m. secs. ig.m. secs. dg.m. we 
100 018 610 9/090 /)0 6 09 25 
200 24 | 0.54 1018) 043 13 018) ¢ 
300 act 21028 67 | 0 32 027) 0.75 
400 O48) 11 0 38 91 0 31 0 & 1,00 
0 4% 1.38 4s 115 0 4 » 46 12 
pm 1 14 | 1.67 | 9 54 | 340 | 0 49 66 1s 
700 127) 18 18/16 o 58 4 1.75 
800 bal 2 118)/191 |1 7 116) 2 
100 165 | 254 499) 917 |116 126 22 
1000 2 9/2863 1140 943 [12 137) 251 
1100 22 12 | 151} 269 | 1 BF 148 | 2.77 
1200 2 42 22.2 1 47 1 59 3.03 
1300 2 51 7 | 9153 323 (158 210 3.29 
1400 3 6) 404 | 325/35 29 221) 3 
1500 | 8 2h | 435 | 9 37 | 377 | 2 2 232) 3.81 
1600 336 | 466 | 9 49 | 4.05 | 233 244) 4.07 
1700 $51, 497 (39 1/4 2 45 | 256 | 4.33 
1800 4 7 | 528 | 313 | 461 | 2 57 3 8 460 
1900 425 54 $254 3 9 32 4.87 
20 $39 | 5.92 38 G19 | 3 22 2) 6.15 
2100 456 | 6.24 B44) 5.43 
2200 | 8 1S | « i 6) 3.7 
23u 3 0.99 S a 4 9 YD 
2400 547 | 7.22 414 422) 697 
2 6 7 $27 43 6.55 
2600 7 4 40 $48) 6.85 
6 42 | 8.24 454 6 1) 715 
: aie 5 iS | 7.45 
2900 al ta 5 22 29 | 74.75 
0 741 2 5 36 48 805 
loo | 9 aa 5S oT | 9.35 
3200 821 il 2 64 612 as 
ane 8 42 10.39 618 627} goa 
400 9 8 10.76 ‘ 6 32 os 6 42 9.30 
so | 99 ie) | | leas). 1887! 96s 
600 9 47 11.52 7 0 712} 99 
sq «20 OLD TC lit 7 283 | 40.27 
san [10 82 [12.29 s ire 7 44 | 1060 
nq «(20-56 (12.68 7 42 8 0 10.94 
4900 11 21 13.08 7 50 8 16 | 11.99 
4100 8 10 3 82 | 11.64 
4200 8 4 8 48 | 11.99 
400 | tt on oe 1898] 1 19 © lines 
4400 ms os oe | OE2) wp | 9 33 119.73 
gg; Pasay, (SE: cco | coe. | 9 6) ce | 9 11807 
4600 |! i ai Pe Tk es 9 57 | 19.44 
Oe ft ie | ove ow | 988! ... [1015/1381 








|involved in boring, turning, and shrinking is re- 
| placed by the comparatively simple operation of 
| forging large triple coils. Moreover, the solidity 
jand homogeneity of the structure thus produced 
| more than outbalances the theoretical advantage of 
a better distribution of the tension given by the 
many -coiled system, for it has been found that this 
theoretical advantage is lost by the impossibility of 
attaining to absolutely accurate workmanship. 
Whatever be the faults of the English system of 
heavy ordnance, there can be no doubt that the 
Fraser method of internal construction gives results 
as to strength and endurance which have never 
been exceeded, and that, too, at a cost of, in round 
numbers, 33 per cent. below the original Armstrong 
and the modern Krupp systems. 

The 10-in. gun in question consists of a solid- 
ended tube of toughened steel, which is thinner at 
the muzzle than at the chamber; the chase is 
strengthened by a single coil called the B tube, 
while the whole of the rest of the gun consists of a 
single jacket, formed of a triple coil, a trunnion 
ring, and a second triple coil in front of the 
trunnions, all three being welded together, and the 
trunnion ring being so arranged as to encircle the 
joint between the two coils. The front end of this 
jacket is receased, so as to enable it to overlap the 
B tube for several inches, and thus the continuity 
of the structure is preserved at all the joints. The 

| breech is closed by a screw cascabel, which bears 
evenly against the solid end of the inner barrel, A 
gas-escape channel is cut along the thread of this 
piece, so that in the event of the barrel splitting 
the danger may be recognised at once before further 
damage is done, The rifling is on the Woolwich 
system, with seven grooves, having a twist increasing 
from ] in 100 to] in 40. The forward ends of the 
grooves are widened out, so as to admit of the 
studded projectile being inserted with ease. This 
gun was introduced into the service in 1868, in 
order to arm H.M.S. Hercules, the existing 9-iv. 
guns not being considered powerful enough. ‘The 
10)-in, is great improvement over these latter pieces, 
for at a range of 2000 yards it can strike nearly a5 
hard a blow as the 9-in. can at the muzzle. ‘The 
Tables given above contain details relating to this 
gun, similar to those we have before published about 
the other ordnance comprising this collection. 


RUSSIAN PASSENGER LOCOMOTIVE. 

| OP the two locomotives by which Russia was represented 
at the Vienna Exhibition, one was the four-coupled engine 
for passenger service, of which we give engravings this 
week on pages 306 and 314. This engine was built at the 
Kolomna Engine Works, St. Petersburg, and is the one- 
hundredth locomotive turned out at that establishment. 
As will be seen it is of an English type, with outside 
cylinders and inside frames, and valye motion. The 
| cylinders are 16 in. in diameter, with 22 in. stroke, and the 
coupled wheels 5 ft. 3 in. in diameter. The boiler con- 
tains 182 tubes 1} in. diameter outside, and 9 ft. 10} is. 
| long between tube plates, these tubes giving an external 
surface of 882 square feet, and making, with 80 square feet 
of firebox. surface, a total heating surface of 962 square 
| feet. The grate area is 164 square feet, and the steam 
; Pressure 10 atmospheres effective, or 147 Ib. per square inch. 
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The boiler plates are very thick, the barrel plates being 
yx in., and the firebox shell plates no less than # in. 

The valve gear is of the Allan straight link type, and is 
reversed by a screw. The slide valves are of the Haswell 
or Trick pattern, giving double openings for admission. 
The engine is carried on five springs, the leading and 
driving springs being connected by compensating beams 
with unequal arms, on them being a transverse trailing 
spring, so that the engine is practically supported on three 
points. Thesprings are all made of 3} in. by }in, plates, 
and leading, driving, and trailing springs consist of 11, 8, 
and 23 of these plates respectively. The leading and 
driving springs have a span of 3 ft., and the trailing spring 
one of 4ft. 2in. The weight of the engine is 28} tons 
empty, and 32$ tons in working order, this latter weight 
being distributed as follows: On leading wheels, 114 tons, 
on driving wheels, 10 tons, and on trailing wheels, 11 tons. 
The general details and the principal dimensions being given 
in our engravings, we need merely add here that the work- 
manship of the engine exhibited was most creditable in 
every way. 


—==—_ — 

THE BLACKBURN BOILER EXPLOSION. 
Copy of Report by Mr. Lavixeron E. Fiercugr, Chief 

Engineer to the Manchester Steam Users’ Association, on 

the Steam Boiler Explosion that occurred at Mr. James 

Thompson's, Hlollin Bank Mill, Blackburn, on Monday, 

the 2nd of March, 1874. 

(Concluded from page 301.) 

CompousD explosions, though happily not very frequent 
in this country, are not quite unknown. This is the sixth case 
that has come under my notice. The first of these occurred 
on the 2lst of February, 1862, at Fenton Park Iron Works, 
when three boilers burst simultaneously. The second occurred 
on the 8th of April, 1863, at Moss End Iron Works, near 
Glasgow, when five boilers burst simultaneously. The third 
case occurred on the 17th of February, 1864, at the Abaraman 
Iron Works, when two boilers burst simultaneously. The 
fourth ease occurred on the 13th of January, 1871, at Dalry 
Iron Works, Ayréhire, when two boilers burst simultaneously. 
The fifth case occurred on the 18th of February, 1872, at 
Pocket Nook Chemical Works, St. Helens, when three boilers 
burst simultaneously. Although the term “ simultanevus” 
is used, it is not intended to any that in compound ex- 
plosions the boilers burst precisely at the same moment. 
Such is not the case. One boiler bursts first, and the explo- 
sion that follows so damages the others that they burst after- 
wards and thus give rise to so many distinct and separate 
explosions. It appears to me that the rush of steam and 
water from the boiler that bursts first rudely thrusts the ad- 
joining one from its bed, in some cases lifting it up and 
allowing it to fall again when it becomes so injured that 
it bursts also, and its turn leads to the injury of the one next 
to itand soon. This view is corroborated by the treatment 
that empty boilers receive when forming part of a range 
from which a compound explosion emanates. These boilers 
are found to be dislodged from their seats, staved in at the 
sides and rent, so that they must have been torn completely 
to pieces had steam been up withia them at the time. Even 
when explosions are only of a single and not of a compound 
character, it frequently happens that the explosion springing 
from one boiler will blow one or more of the others in the 
same range out of their place, though not with sufficient 
violence to start a rent and thus cause a second explosion. 
This line of argument would warrant our expecting that 
one of the boilers would be found to be rent primarily at the 
side or at the bottom, and that the boiler so rent would be 
the one that suffered from the explosion of the other, and thus 
was the second to give way- 

With this premise we may now turn our attention to the 
plans showing the lines of rent in the two boilers, remember- 
ing that in seeking for aye rents in boilers of the “ Lan- 
cashire” type we must not look for those that run transversely 
but for those that run longitudinally. Transverse rents in 
“ Lancashire” boilers are not of infrequent occurrence, but 
they never lead to explosions, as the ends are so well tied to- 
gether by the longitudinal furnace tubes. They are com- 
monly known by the name of “ seam rips.” 

On looking at the plan of the fractures in No. 1 boiler, we 
shall perceive a longitudinal rent ranning across four plates 
at the right-hand side close to the line of seating, and another 
longitudinal rent running across three — close to the left- 
hand line of seating. On looking at the plan of fractures in 
No. 2 boiler we shail find the longitudinal rents on the top of 
the boiler and not on the bottom, and therefore we may con- 
clude from our previous course of reasoning that No. 1 was 
injured by the explosion of No. 2, so that No. 2 boiler burst 
first and No. Lafterwards. On looking again at the line of 
fractures in No. 2 boiler we shall see that some rents ema- 
nated from the base of the manhole mouthpiece, and that 
these rents extended across two widths of plating, and then, 
following the course of the circumferential lines of rivets ran 
right round the boiler, cutting out an entire belt from the re- 
mainder of the shell. Bearing in mind these rents emanating 
from the base of the manhole mouthpiece, we may now turn 
to the plan showing how the boilers were set, and on doing 
this we shall see that the boilers were completely enveloped 
on the top with a return fluo 7 in. high, formed by an arch of 
brick work 9 in. thick, and covered with a flooring of flags, 
while the space between the flagging and the haunches of 
the arch was filled up with concrete, so that the covering was 
of a very solid character. Through this arch of brickwork 
the manhole mouthpiece , the brickwork butting 
against the casting. It is yee d the case that cast-iron 
boxes are dropped over the manhole mouthpieces, and the 
brickwork finished off against these boxes, so that the mouth- 
pieces are left free, but as far as 1 can gather the plan has 
somewhat recently been intrpduced of poms Se height 
of the manhole mouthpieces, and then butting brick work 
against them as just described, so that it takes somewhat the 
position of the keystone of the arch. The arrangement with 
regard to the fittings on the top of the boilers was similar to 








that of the mouthpieces, all of them being mounted on 
ison stand pipes, 30 in. im height in some eases, cad Dbin. 
others, while around and against these stand pipes 
work was closed in. It is not difficult 

aon i 


up; the boiler becomes 
and arches up also; the length of the whole structure 
creased ; the bri also moves to a greater or 

while not unfrequently boilers settle. Nothing therefore is 
more undesirable than to bind them too tightly so as not to 
allow them room to breathe. Boilers sometimes give evidence 
of their movement by fracturing the feed pipes at the front, 
and blow out elbow pipes at the bottom. Such cases have 
frequently come under my netice, and I am informed that 
the feed valve box, which in this case was attached to the 
front of the boiler had been severely strained, and, if I re- 
member rightly, actually broken on two occasions. This fact 
would appear to show that this boiler had un to move. 
Under t circumstances, with the manhole mouthpiece 
tightly bound in the brickwork, a severe strain would be put 
upon the plate at that part, and it is to this strain that it 


ap to me the rents emanating from the base of the man- 
hole are mainly due, and to these I think it ean be shown all 
the others owe their origin. We have already traced out how 


the rents emanating from the manhole ran right round the 
boiler, ripping out therefrom an entire belt, and I am in- 
clined to think from an examination of the fractures, that the 
rent commenced at the right-hand side of the manhole. If 
so the first opening would be on that side, which would tend 
to push the boiler to the left, either moving it bodily or par- 
tially revolving it on its seat, Now, as the stand pi to 
which the fittings were bolted were carried through the brick. 
work, as already explained, in the same way as the manhole 
mouthpiece, such a movement would subject them toa severe 
strain also, and on referring again to the plan of rents it will 
he seen that they were all torn off from the shell, and that 
‘trom the two at the back end of the boiler other rents were 
started, which, assuming a horizontal and diagonal course, 
— out of the shell another belt consisting of five widths of 
plating. The rush of steam from the right-hand boiler, act- 
ing on the left-hand boiler, would thrust it from its seat, and 
pay, by dislodging the seating blocks on which it rested, 
et it rudely down upon the walls beneath, and thus account 
for the longitudinal rents which occur precisely in this posi- 
tion. That the steam laid violent hold upon the seating 
blocks is shown by the fact that one of them was blown right 
over a portion of the mill to a distance of about 130 yards. 
The movement of the left-hand boiler outwards would re- 
sisted at the manhole by the brick arch abutting around the 
mouthpiece, as in the case of No. 2 boiler already described, 
and this is clearly shown by the course of the fractures, the 
plate being sheared at the outer edge of the cast-iron flange 
on the right-hand side, and ripped away from the rivets on 
the left, showing the twisting action to which it had been 
subjected. Such appears to me to have been the course the 
—- took. No.2 me failed in the first instance, —_ 
generally speaking, on the top, in consequence of which 
the fragments may be found within .a short distance of their 
original position ; and No. 1 failed, generally speaking, at the 
bottom, when all the fragments were blown upwards, some as 
high as the top of the mill. The straining at the base of the 
manhole mouthpiece of No. 2 boiler caused one belt of plating 
to be ripped out, and the straining at the base of two of the 
fittings caused the second belt to be — out, when the rush 
of steam and water so injured No. 1 that it burst in tarn. 

The origin, therefore, of all the rents was the failure of the 
plating around the manhole mouthpiece on the top of the 
right-hand boiler, and the cause of that failure was partly a 
local strain induced by the manner in which the boilers were 
set, whereby the manhole mouthpiece was bound fast, and 
partly the s and brittle character of the plating. 

it will no doubt be expected of me to make a few remarks 
upon the plan of carrying the flues over the top of the boiler, 
and to this subject I have devoted my most anxious attention, 
but I do not find it one on the full merits or demerits of 
which it is possible to form an exhaustive opinion without a 
longer period for investigation than could be obtained unless 
the inquest had been further postponed, which I was un- 
willing to suggest. I may say, however, that I have always 
vowel this plan with re ap earee though when consulted 
on the point [ have not felt justified in positively condemn- 
ing it. Sir William Fairbairn states as the result of his 
investigations that heating wrought iron up to a tempera- 
ture of 600 deg. does not seriously reduce its strength, if 
indeed it does so at all. It is true that in some cases the 
temperature of the gases passing over the top of the boiler 
might exceed 600 deg., but whether the plates would be 
brought to @ higher temperature than 600 deg. when in 
contact with the steam within the boiler appears to me to 
be doubtful. Such might possibly be the case when the 
engine was por gs or when steam was being got up from 
cold water, and before any steam was generated. It may 
also be pointed out that it is possible for the soot which is 
sure to lie on the top of the boiler to catch fire, when it is 
thought the top of the boiler would be severely tried. In 
the boilers in question there were no doors for clearing out 
the soot, the owner considering the flue on the top simply as 
a jacket for preventing radiation and not as a means of im- 
parting heat. Under these circumstances it is quite possible 
that, as the soot had been accumulating ever since the boilers 
were laid down some nine months ago, that it caught fire, 
while this may have occurred more than once without the 
knowledge of the attendants. Many of those who have 


tried | the plan of fluing boilers over the speak 
very doubtfully indeed of the economy realised. e soot 
if not frequently removed from the plates, must soon ent 
the transmission of heat, so that it would appear that the 


same advantage could be realised by well covering the boilers 
over. The system of carrying the flues over the top of the 
boilers certainly tende-to impede inspection and to allow 
defects to escape detection, while the economic advantages 











done. I would venture to recommend that the rivets should 
eael direction — from 
tadi irection measuring 

the diameter of the rivets should 
without wishing to dictate an 
nee urge on the attention of 
tance o i i 


of 
insuring a higher degree of ductility in the plates of boilers 
for the high pressures now employed than has hitherto been 
the case, and would venture to ask whether it would not be 
well to have every plate stamped by the maker with the 
measure of its tenacity and its ductility, and to couple such a 
practice with a ar system of authorised tests, so that the 
correctness of the d might be checked. Such a practice 
it ; oes to me would have a most wholesome effect on the 
quality of boiler plates and tend to correct the t un- 
satisfactory terms of “ Best,” “ Best Best,” and “ Best Best 
Best,” which are highly indefinite. 
In conclusion, it appears to me that this explosion may be 
aa asa warni by boiler owners, boiler —— and 
iler inspectors, and that two im ¢ princi may be 
deduced from it; firstly, that in Sao cmmallion. Pag 
ment, and setting everything should be accessible and above 
board; and secondly, that for the high pressures now em- 
ployed more attention should be paid to the ductile quality 
of the plates than has hitherto been the case. The adoption 
of these two simple principles will, it appears to me, do much 
to prevent the recurrence of such disasters as the one under 
consideration. 1 remain, Sir, yours faithfully, 
ened) Laviseton E. Fiercaee, Chief Engineer. 
H, U. greaves, Esq., Coroner, Blackburn. 








Tue Paytewax Docx.—The Pentewan Dock was on 
Monday, a 20th, re by the engineer, Mr. T. R, 
Winder, to in y to receive shipping. China clay, 
coal, limestone, ballast, and other matter which had aceumu- 
lated to a depth of about 6 ft. over its bottom were cleared 
onthe 7th. Adam which had been constructed across the 

h 1 to protect the tions and gate repairs from the 
sea was removed during the four succeeding days, after 
which the sand, which had blocked the channel, and which 
had become a continuation of Pentewan beach, with a top or 
crest several feet above high water level of spring tides, 
was removed by flughing it with water collected for sluicing 
purposes. 


Tae Lararst Gas Muter.—The Gas Meter Company, 
Limited (Mr. A. A. Croll, chairman), have lately erected at 
the Independent Gas, Limited, Coinpany’s Works, Hagger- 
stone, London, a station meter, which is the largest yet made. 
Its capacity is 150,000 cubic feet of per r, and its 
measuring drum delivers per each revolution 1600 cubic feet. 
The cast-iron tank with its pilasters, cornices, &, is of the 
Grecian order, and of the following dimensions, namely, 
19}ft. 8 in. square, and the total height from floor jine to the top 
of pediment is 20 ft. 2 in., and when filled to the working 
water-line contains 21,000 gallons of water; the inlet and out- 
let connexions are 30 in. diameter. The meter works well at 
three-tenths of an inch pressure. It was manfactured at the 
works of the Gas Meter Company in Oldham, of which works 
Mr, Henry Thomas is manager. 


Navat Nores.—The Shah, wood-cased iron frigate, had a 
first preliminary trial of her engines on Wednesday, with 
satisfactory results. The Cochrane boilers are to be ro- 
moved from the Audacious. It is rumoured that the Devasta- 
tion is going to the Mediterranean. The Vesuvius, torpedo 
vessel, is in dock at Portsmouth fitting for trial. The ma- 
chinery of the Vigilant is very defective; her six months’ 
despatch work has left many marks. irsch screws in 
Crocodile and Malabar have both been damaged in the Suez 
Canal ee, the past Pampa | > Poy mo seriously. Until 
lately it was customary for ve Indian troopshi, 
to embark at Suez a ber of col d ecok tolmentes tee 
stokehole work on the east side of the isthmus. The plan 
was not altogether satisfactory; and so it came about that 
at the beginning of last season one of these ships tried 
whether the work could be done as well by our own newly 
entered men. The experiment was a success, and orders 
have been given that in future an extra number of new men 
are to be borne in these ships during the running season. 
The advantage of being independent of outside is not 
the only gain by the change. Tho six months’ training in 
such ships will do much ommcoesiving the yt i ower y 
with fair if not good stokers. At end of each trooping 
season more than a hundred partially trained mon will be 
tae for service in liew _ now wh oF cy: ing, ye 
who, in many cases, are totally igaorant sia ° 
their future duties. 
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We give with the present number a two-page engraving 
vf an ironSvamed 1 Thrashing Machine, constructed by 
Messrs. Marshall, Sons, and Co., Limited, of Gains- 
borough. A description of this machine will be found on 
page 320. 
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THE STRENGTH OF IRON SHIPS. 

. Tuk paper on this subject by Mr. W. John, read 
efore the Institution of Naval Architects, and 
pablished by us on the 17th ult., is one of great 
‘portance in a practical as well as in a scientific 








sense. It is the first attempt of which we are aware 
to estimate by exact calculation the itude of 
the strains afloat which are brought to bear upon 
vessels of the mercantile marine, and the degree of 
strength which they possess to withstand those 
strains, Sir W. Fairbairn has done much in the 
direction of advocating ships being built on the 
same principle as girders, and of their strength being 
made sufficient to make them self-supporting when 
aground amidships, or on their en The view, 
however, that large iron ships should be made strong 
enough to fulfil the above conditions has long been 
repudiated by naval architects and shipbuilders on the 
plea that such ships are meant to swim, not to beat 
about upon rocks, and that all the precautions in the 
world will not save them if they are driven upon a 
reef ina storm. This we fear is but too true, and 
considering the —— gear SE in first cost 
and in ing power which wo necessary to 
realise Sir Wil iam’s ideal ship, we see little hope of 
its ever being brought about. 

It is certain, however, that vessels which have to 
carry enormous cargoes across the seas from year's 
end to year’s end, in spite of wind and weather, 
must be at least able to endure the heaviest strains to 
which they are liable afloat; not only the ordinar 
steady strains, but the intermittent strains which 
may be often repeated. Mr, John’s calculations will 
scarcely, we think, tend to reassure those whoShave 
viewed with apprehension the modern tendency to- 
wards steamers of enormous size and length. He 
BAYS : 
“Tt may not astonish any one to hear that 
vessels over 300 ft. in length are not asa rule strong 
enough to bear being er on a rock or causeway 
amidships ; but it will, I think, surprise some to 
learn that they are liable to a strain of 8 tons per 
square inch afloat. This with the present state of 
the iron manufacture, | gu a factor of safety of 
not more than 2$, which would scarcely be con- 
sidered satisfactory by engineers for a land 
structure.” 

In vessels of over 3000 tons he says the maximum 
tension ranges in many cases between 8 and 9 tons, 
and he estimates the maximum compressive strains 
on the same parts of the structure due to saggin 
strains at about 5 tons. The maximum tension 0 
8 tons is not the most serious feature of these strains, 
but the rapid alternation from 8 tons tension to 
5 tons compression is, as shown froin the admirable 
experiments of Herr Wohler, publishedin ENGINEER- 
ING in 1871, fraught with considerable danger if 
often repeated. It appears that these intense 
strains are not brought on any except the very 
large iron vessels. Mr. John lays great stress u 
the fact “‘that iron ships become weaker as they 
become larger, whether we look to a particular type, 
or to certain fixed relations between the principal 
dimensions.” And he adds: ‘In the calculations 
which I have laid before you, the tension per square 
inch on the upper works of a vessel of 3000 tons 
appears to be one and a half times as great as that 
on a 1500-ton ship, twice as great as on a 700-ton 
ship, and five times as great as in a little vessel of 
100 tons of the same proportionate dimensions.” 

These we venture to say are startling facts not 
hitherto — realised. The apparent ease with 
which more than one steamer of great size has broken 
and ‘gone to pieces ashore, has excited much comment 
and suspicion. It now appears that large steamers are 
structurally not only much weaker than small vessels 
ashore, but that they are also much weaker afloat. 
There cannot be a moment's doubt that all vessels, 
and especially the enormous passenger steamers of 
the great ocean lines, should have an ample margi 
of structural strength afloat, however impracticable 
it may be to provide for their going ashore with 
impunity. 

If they have not a sufficiency of strength when 
new what are we to ex from them after a few 
years’ shaking and straining, apart from the effects of 
deterioration by corrosion, and other weakening 
causes? Again, suppose the side of one of them to 
be damaged by collision, what is the use of pro- 
viding water-tight bulkheads and other means of 
keeping her afloat, it she has not sufficient stren 
to hold together in spite of moderate damage ? e 
side of the Ville-du-Havre was, according to the 
accounts which reached us, quite crushed in by the 
Loch Earn, and probably any other trading steamer 
afloat would have suffered her fate under the circum- 
stances ; but it is unpleasant to reflect that a much 
lighter blow from a vessel much smaller than the 
Loch Earn might the strength of our great 





passenger steamers to ride safely over any Atlantic 





swell, even if they could be kept afloat by water- 
tight compartments, These are considerations of 


ve moment, and the following from 
. John’s paper deserves the eatel atteaticn g 


“6 en the ena be gon ge oie 
paper whens tap, powes , I think, that i- 
Fodinal strength of large iron steamers requires 
most careful and anxious attention. We are tres- 
passing on the margin of surplus strength to an 
extent which creates in my mind an uncomfortable 
feeling, especially in view of the enormous strides 
which are now being made from 400 ft. towards 


500 ft. in << nga 

Herr Wohler, whose experiments on the “ fatigue’’ 
of metals extended over a Deny of twelve years, and 
are the most complete of their kind on record, proved 
conclusively that the rupture of a material may be 
effected by frequently applied strains, none of 
which exceed the limit of rupture; that the de- 
struction of the cohesion depends upon the diffe- 
rences of the tensions which form the limits of the 
oscillations of strain; and that the absolute amount 
of the extreme tensions is only of importance in so 
far that the differences of strain which effect rupture 
decrease with the increasing tension. ‘This summary 
of the law deduced by Herr Wohler from his re- 
searches was given in ENGINEERING of the 24th of 
March, 1871, 199, vol. xi, in the first of a 
series of articles describing at length the nature of 
his experiments, the machines used for the purpose, 
and the results obtained, Those experiments a 
to us to bear directly on the stre d ties, 
because a steamer crossing the Atlantic may be for 
days — a head sea, and have the diffe- 
rent parts of her structure placed alternately in 
tension and compression every time a wave 3 
her. Moreover, strains of this kind are re sulieses 
or less every voyage, and as Herr Wé6hler has 
shown it may not be the first hundred or the first 
thousand applications of the force which produces 
any sensible effect, but if certain limits of strain are 
repeatedly and systematically exceeded in the struc- 
ture the point of rupture is slowly but surely being 
approached, 

na structure like aniron ship the effect of oft- 
re variations of strain from tension to com- 
pression is likely to show itself at a much earlier 
period, that is, after fewer applications of the strains, 
than would be found in experiments on bar iron. 
So much depends upon the butts and the riveting 
that symptoms of straining would probably be ob- 
servable long before actual danger was imminent. 
There has recently been no lack of symptoms of 
this kind among large steamers. We could point 
to several vessels being strengthened at the present 
moment, and in some cases considerable outlay has 
been incurred to get rid of such re ogee warnings. 
Shipowners should never lose sight of the fact that 
a vessel once severely strained throughout her 
structure is permanently weakened, and that it takes 
far more to set her right again than it would have 
taken at first to keep her right. It is by no means safe 
either, to trust that indications of straining will 
always precede circumstances of actual peril, because 
an accident, or an unusually violent storm may 
suddenly develop the danger which it might other- 
wise have taken years to bring about. 

Herr Wéhler considers that in all cases two co- 
efficients of safety should be regarded, one regulating 
the oy ara between the steady load and the 
limit of fracture of the material, and the second de- 
termined by a consideration of the strain or oscilla- 
tion of load, the frequent repetition of which also 
results in fracture. His ultimate conclusions are— 
as given in the series of articles in ENGmneerina 
before referred to—‘ that for wrought iron, sub- 
jected to compressive and tensile strains alternately, 
the limits of strain should be taken at about 8600 lb. 
per square inch, while when subjected to tensile 
strain only, the tensile strain may be as much as 
about 19,300 Ib. per square inch, of which load not 
more than about 16,000 lb. must be variable, If 
the minimum strain falls below about 3300 Ib. per 
square inch then the total strain admissible de- 
creases in the same proportion.” 

Herr Wohler makes a distinction, however, in 
cases where the extreme strains takes place only on 
certain occasions, and in this case he considers the 
maximum tension admissible amounts for wrought 
“he moenfesng yes bat f - soot 

t appears above or re- 
curring strains we should not go beyond from about 
agp and uare inch tension to 4 tons compres- 
sion where the tension and compression are equal ; 





and that where the strains are entirely tenaile strains 
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they may be allowed to alternate from 1} tons 
tension to about 9 tons tension ; while for materials 
subjected occasionally to brief applications of maxi- 
mum tensile strains the limit should be about 8 tons, 

From Mr. John’s investigations it will be seen 
that the limiting strains on large steamers alternate 
from about 9 tons per square inch tension to about 
§ tons per square inch compression, and it will be 
seen from Herr Wohler’s experiments that it be- 
comes simply a question of the number of applica- 
tions to insure these strains causing rupture. It| 
may be said that the large strains in question cccur | 
only when the vessels are steaming across waves of 
about their own length, and that this seldom | 
happens, It is not difficult to show, however, that 
the strains are not sensibly affected by small varia- 
tions in the length of the waves, and that they are 
not materially lessened if the waves increase to a 
fourth longer than the ship or diminish in length to 
a fourth shorter than the ship 

When we remember that ships at sea are inces- 
santly being tossed about and subjected to an end- 
less number of strains in all directions over and 
above the great structural strains to which Mr. John 
has drawn attention, we cannot refrain from ex- 
pressing the hope that his warning will be taken in | 
time, that increased thought and attention will | 
be devoted to the design and construction of | 
the great ocean-going passenger steamers, and that 
no considerations of cost will prevent their being 
made sufficiently strong to withstand the heaviest 
storms—at least when they have plenty of sea-room 
—and have a reasonable margin of surplus strength 
to fall back upon in the event of accident. 





RAILWAY LEGISLATION. 

Tuk importance of the discussion in the House of 
Lords on Monday evening last upon the question 
of railway accidents, and which will result in the 
appointment of a Royal Commission to inquire into 
the causes of those accidents, will be fully appre- 
ciated. The startling records of railway casualties 
during 1872 (and these will be even more startling 
for the past year), have naturally deeply disturbed 
the public mind, and shaken public confidence— 
not in the practicable safety of railway travelling, 
but in the general management of our lines. And 
sharing this lack of confidence Earl Delawarr 
moved for a petition to appoint a commission 
whose first duty would be to inquire into the 
“working and general management of railways.” 
Its more limited scope, as finally adopted, is, how- 
ever, sufficiently comprehensive, and if the com- 
mission inquire thoroughly into the causes of 
accidents on railways, and “into the possibility of 
removing any such causes by further legislation,” 
their labours will be onerous enough, 

The replies received by the Board of Trade from 
the directors of various companies in answer to its 
circular letter, were not by any means of a re- 
assuring character, and were with considerable 
justice severely criticised by the press at the time of 
their publication, but Lord Carlingford’s opening 
observation on Monday night at the debate above 
mentioned, to the effect that he believed and hoped 
much good would result from the issue of that 
circular, appears to be well founded, and an active 
tendency is now seen on the part of our leading 
railway companies to do their utmost to remove 
the causes of preventible accidents. Sufficient 
allowance must be made for the railway Boards, 
which were placed on their defence, and which 
in approaching in many —_ the limits of special 
pleading, could scarcely be expected to acknowledge 
themselves guilty of carelessness and inefficiency in 
management. We believe that Lord Carlingford 
accurately defined the position and requirements of 
the case the other evening. Admitting that the 
alarming increase in the number and extent of 
railway accidents rendered some action on the part 
of the Government necessary, it was his opinion 
that as the railway companies had pledged them- 
selves to do their utmost to remove the existing 
causes of accidents, sufficient time should be 
allowed for the necessary action, and that increased 
watchfulness on the part of the Board of ‘Trade 
should be exerted, in order to ascertain whether 
preventive measures are being carried out. 

Meanwhile the commission should enter upon its 
duties as speedily as possible, that it may be in a 
position to advise the Board of Trade, and to re- 
commend how far, if at all, Government should in- 
terfere in railway management. That such in- 





terference would be werent of any good results, 
unless controlled with the utmost caution, is more 


than doubtful, for it would tend to relieve railway 
directors of responsibility, instead of increasing 
their liabilities. 

We believe, however, that the question of direct 
interference will scarcely require to be discussed, 
for there is no doubt that the directors of our 
principal lines, stimulated by the ce saa of the 
recent catastrophes, and further awakened by the 
letter of the Board of Trade, are, as we have 
said, commencing an active course of reform in re- 
moving some of the causes from which these 
accidents occur. One of the chief causes is doubt- 
less, as has been many times pointed out, that the 
progress of tratlic management has pot kept pace 
with the increase of traffic, added to the fact that the 
capacity of the lines has remained stationary, and that 
the number of branch lines is constantly increasing. 
The varied and complicated requirements of diffe- 
rent kinds of traffic, the great extensions of 
running powers, and the constant growth of 
business, all point to the fact, that at no distant 
time increased accommodation must be afforded, 
and additional lines laid down so that the fast and 
slow traffic may be separated, and the constant 
delays and dangers now arising from the inter- 
ference of the latter with the former class, may 
be altogether avoided. But such an addition 
must of necessity from its magnitude be a gradual 
one, and it is scarcely to be expected that any 
railway management could undertike the responsi- 
bility of such a work faster than it is already 
doing. But there are other reforms of less magni- 
tude by which the chances of accidents may be 
largely reduced, and to which railway directors 
appear to be seriously addressing themselves. 
These are chiefly the extension of recognised and 
approved systems for controlling the line, and the 
adoption of efficient means for controlling the train. 
The principles of the former have been long ac- 
cepted, and are carried out only with modifications 
of detail; the latter remains still an undecided pro- 
blem, the solution of which is now being carefully 
worked out by our leading railway companies, who 
show anxiety to accept the most efficient system that 
is available. The Midland Railway Company have, 
indeed, gone beyond the experimental stage, with the 
Westinghouse brake. The North-Eastern and Cale- 
donian systems are fast fitting up trains with thé same 
apparatus ; Mr. Speck, the able locomotive superin- 
tendent of the Metropolitan District Railway, is 
fitting it to the whole of his stock; the Crystal 
Palace trains of the London, Chatham, and Dover 
Company also have this brake, and several other rail- 
ways are waiting the result of more experience 
with it in this country before placing it on their lines. 
The London and North-Western Company is still 
fitting a large number of carriages with Clark’s brake 
in its most recent form, and on the Great Eastern 
and North-London lines Clark’s continuous and 
Barker’s hydraulic brakes are partially adopted. In 
naming these three systems we include all that are 
at present in the field as likely appliances for the 
control of trains, although, of course, several other 
systems rise from time to time above the surface, 
only, however, to fall down again out of sight. 

Of the three really practical systems in use, 
Clark’s brake, depending upon the motion of the 
train for its application, is altogether distinct from 
that of Westinghouse, which in its established, and 
Barker's in its experimental form, are independent 
of the motion of the train, and consist in the appli- 
cation, the former of air, the latter of water, under 
pressure distributed through suitable pipes laid 
through the train, and acting upon the brake blocks. 
Barker's brake has given favourable results, but in 
its latest form has not yet been fully developed, and 
the comparatively large experience with Clark’s 
system has been as good as it was possible to obtain 
with such a system. His latest form of brake, as 
now being applied to stock on the London and 
North-Western Railway, we shall shortly illustrate, 
and we believe that it gives considerable satisfac, 
tion. 

On the other hand, the Westinghouse brake has 
been introduced into this country in the form which 
long experience and a wide—indeed almost universal 
application in the United States—has given it, and 
though we almost fear that its American origin has 
created certain prejudices for it here and there, it 
has, considering the limited time that it has been 
brought before the notice of railway men here, been 
most favourably received and is on the road to ex- 
tensive adoption. Of course it has a great advantage 
in the fact that it has been introduced here in 
a working, not in an experimental stage, and with 





all the benefit of a large American experience. 


Doubtless many improvements and refinements jp 
detail will be made in the apparatus, but the fact 
remains that it is the most reliable and efficieng 
brake that has yet been largely adopted. Tha 
some other combination may be devised in the 
future which shall be better than it, is but in the 
nature of things, but if railway management waited 
till this arrives, continuous brakes would never be 
adopted, 

Setting aside American experience, the knowledge 
obtained of the Westinghouse brake in English 
practice bears out all that is claimed for it, and the 
results of the official trials made recently by the 
Midland Railway Company, and recorded by us in 
our issue of the 17th ult., may be fairly taken as 
representative of the present working of the brake, 
though as we pointed out at the time, we believe, 
that a better performance may be obtained, Very 
similar to these results were those obtained on Wed. 
nesday last upon the London, Chatham, and Dover 
Railway with one of the trains fitted for the Crystal 
Palace traffic. This train, consisting of ten carriages, 
including brake van, and drawn by one of the 
Metropolitan District engines fitted with the brakes, 
and lent by the District Railway for the occasion, 
made a trip to Sevenoaks and back, for the especial 
benefit of a number of railway men and others in. 
terested in the question. With this train a number 
of stops were made, and a variety of experiments 
to test the efficiency of the brake were conducted, 
Amongst these the most striking was the severing 
of one of the distributing pipes, a contingency 
which of course may occur in practice. Under this 
condition, and with the air pouring throngh the 
severed end of the pipe atthe full pressure, the 
train was brought, from a speed of 48 miles an 
hour, to a state of rest in 28 seconds, and in a dis- 
tance of 320 yards. It is certain that no other brake 
yet tried, having one-half of its braking = thus 
wasted, could have shown anything like such a 
result. A number of regular working stops were 
made from speeds varying from 35 to 45 miles a 
hour, in distances ranging from 130 to 220 yards, 
and in periods increasing from 12 to 18 seconds, 
while in one case the train was brought up from 
46} miles an hour in 20 seconds, and 260 yards with 
steam full on, One remarkably good stop was 
made on a level gradient in 300 yards, and 20 seconds 
from a speed of 53 miles an hour, All the other 
experiments made were but arepetition of what has 
been many times done and recorded before ; they 
illustrated the facility in handling the brake and in 
controlling the train, the rapidity with which the 
air pressure can be restored after a stop has been 
made (the time required averaging 25 seconds), and 
the ease of coupling and uncoupling the pipes be- 
tween each carriage. 

That the Westinghouse brake will be called upon 
to play as important a part upon English, asit is now 
doing upon American railways,'is more than prob- 
able, and the promptness which has been generally 
shown on the part of railway managements in this 
country fully to test the actual merits of the 
appliance, is a guarantee of the desire to carry out, 
without loss of time, those reforms which are most 
urgently required for the safety of the public. 








THE BENGAL FAMINE. 

In a recent article under this title na page 227 
ante) we dealt with the policy which has controlled 
the execution of public works in India, and contine- 
ing the subject we now propose to proceed to 4 
cursory examination of the works of irrigation that 
have up to the present time been carried out 2 
India. These may for convenience sake be separated 
into the following classes : 

1. Works carried out under native rule before 
British occupancy, and in native dominions under 
British protection. 

2. Those undertaken under British rule, the 
funds for which were supplied from the yearly State 
revenue, and which were carried out by the ord- 
nary arrangements of the Indian Public Works 
Department up to 1867. 

3. Similar works after the year 1867, the fands 
for which were supplied by a special irrigation loa” 
raised in England, and which were carried out by 
special irrigation branch of the Public Works De- 
partment. : 

4. Works undertaken and carried out by English 
irrigation companies, under Government control, 
with and without the aid of State guarantees, from 
the year 1863 till now. j 

In attempting to give as far as possible a ja 
account of these works, it must be e in 


that there is considerable difficulty in arriving * 
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—— 
the necessary data, the statistics, facts, and figures. 
One would almost imagine, especially from the 
elaborate system of accounts and the enormous 
amount of check power exercised by the Indian 
Public Works Department, that such data would be 
forthcoming easily, but would be rather too volumi- 
nous for useful reference. Far from this, no 
rinted Parliamentary papers, or official printed 
Podia Office returns, that give full information as to 
detail of expenditure of areas annually brought 
under irrigation, or of works carried out, may be 
said to exist. That such information, scattered 
through hosts of official reports and correspondence 
in the India Office does exist there is no doubt; 
but it is very possible that these would hardly bear 
close investigation, and moreover that it would re- 
quire very considerable cutting into shape so as 
not to provoke an outburst of feeling in the 
British Parliament, now horror-struck by the suc- 
cessive great famines—that of the North-West 
Provinces in 1860, that of Orissa in 1866, that of 
the North-West Provinces again in 1868-69; the 
searcity and distress in parts of both the Madras 
and Bombay Presidencies, in Berar, Kandeish, 
Surat, Broach, Sholapur, Rutnagheri, in the Nar- 
badda Valley, Madura, Tinevelly, as well as the 
greater part of the Madras Presidency, in 1571, and 
the present famine in Bengal, Bahar, Tirhoot, and 
portions of Oudh, in 1873-74. In fact, it is very 
possible that many clear-sighted and practical 
people might, on discovering and becoming per- 
fectly persuaded that these famines are preventible, 
be seriously indignant at the various high Anglo- 
Indian officials of various classes—secretaries of de- 
partments, governors and chief commissioners of 
provinces, and perhaps inclined to consider that the 
Chinese system, under which a commissioner, having 
a drought or an inundation in his province, is made 
to receive his final quietus, is rather to be preferred 
in some respects to our method of giving them 
various forms of knighthood, Companionships of 
the Bath, peerages, pensions, and honours. As, how- 
ever, such information as is required is not forthcom- 
ing in its entirety, our only resource is to obtain as 
much as we can from other quarters, These are: 

1. The minutes, despatches, and correspondence 
on the subject between the Secretaries of State for 
India and the Governments of the various provinces 
of India. 

2. The printed Parliamentary papers containing 
correspondence about the Madras Irrigation Com- 
pany, and the East India Irrigation Company. 

3. The East India Progress Report for 1872-73, 
under the heading ‘‘ Irrigation,” which though scanty 
in details for that year, is bountiful in a general 
résumé of the past. 

4. A compilation of Indian hydraulic and other 
statistics collected by an English civil engineer, 
published by Gantz, Madras, 1872. 

5. A pamphlet entitled “ Irrigation in India,” 
printed at Allahabad in 1869. 

6. The results of personal inquiry and experience 
for several years in all parts of India, and examina- 
tion of local records and correspondence, as well as 
of the works themselves. 

_ From these there can be no doubt whatever that 
in former times under native rulers large tracts of 
country were very extensively irrigated. Com- 
mencing with the basin of the river Indus and the 
Punjab, there was an extensive system of well irriga- 
tion and of inundation canals. The district of 
Multan, between the Sutlej and the Chenab, where | 
rain hardly ever falls, was a succession of beautiful 
gardens, shaded by date palms, the corn and fruit | 
abundant; the Afghan rulers, left by Aurunzeb, | 
developed this to such an extent, that one of them | 
cleared for himself from them a private fortune | 
of nearly a million pounds sterling. . There were | 
also other inundation canals in Gugaira and other | 
districts of the Bari Dooab above Multan, of these | 
the Kanwah and Sohag canals are best known, and | 
& more complete system in the rich country of 
Muzafiargarh, between the Chenab and the Indus, 
the land under the influence of which was one sheet 
of cultivation. In the Shahpur district there were 


- teveral inundation canals drawing their supply from 


the Jhelum. In the Derajat, on the right bank of 
the Indus, there were 12 inundation canals, havin 
&n aggregate length of 291 miles, running paralle 
to the Indus, and filling themselves from it in the 
riods of annual inundation. The native state of 
Jahawulpur, on the south side of the river Sutlej, 
was also partly irrigated by inundations. In fact, 
in former times such canals were conducted from all 
the five rivers of the Punjab, traces of them, and the 


visible ; ravines and watercourses of smaller rivers | 10 miles from New Delhi, or Shah shows 
or their branches, that are now dry, or have had remains of a canal, of extensive Teservoirs, made or 
water diverted from them either by natural pro- walled with concrete and cut stone, and undoubted 


cesses, or by want of repairs or proper maintenance, traces of a complete system of ion and water 
were formerly used for conducting water for irriga- supply. The magnificence of the tiful ruins of 
tion, which was then raised from them on to the immense tombs, mosques, palaces, halls, markets, and 


fields by means of Persian wheels. It is of course ' pleasure gardens with fountains and water channels 
quite impossible to determine the acreage then in exquisite taste, prove that this must have been on 
under irrigation ; it was probably a very high per- | a large scale. A examination of the whole 
centage of the cultivatable area, but there is no doubt | of the portion of country on the right bank of the 
that some of these canals were large, notably those | Jumna below Delhi, and a certain part of that on 
from the Chenab, named the Minchin-wah, Barus- | the left bank, shows that there must have been an 
wah, and the Sadik-wah, which were channels 100 ft. immense number of tanks or artificial reservoirs, 
to 200 ft. wide. The immense numbers of ruined | probably one or two near each of the large villages, 
canals of different sizes all over the Punjab and | frem which irrigation was carried out. The traces 
Bahawulpoor, cannot fail to produce to the imagina- | of these are for the most part entirely obliterated, 
tion a most flourishing and populous country of the | but enough remains to show what must have been 
vast ; and when, too, we fy that these natives the state of the North-West Provinces as regards 
Lent also their towns well supplied with water, | irrigation under native rule. In Rohilkhand water 
fountains, tanks, and baths, as may be discovered | was collected by ing up the hill streams, and 
by examination of traces and old ruins in Lahore, | leading small canals from them over the country ; 
Amritsir, Delhi, Kurnal, and countless other towns, in 1824 there were 1930 dams and 915 canals; all 
we cannot but feel mortified as well as astonished at the country between the Ramgunga and the frontier 
the inferiority and paucity of similar results under | of Oudh is intersected by hill streams, from whence 
British rule. | canals could have been, and probably were, led. As 
In Sind, the country lying on the lower 450 miles | toBundalkhand, thereis no record of what was done 
of the river Indus, inundation canals were formerly in the olden time, though probably a careful examina- 
both numerous and important; they varied in size | tion by an experienced hydraulic engineer might 
up to 100 ft. in width, 10 ft. in depth, and 80 miles discover many traces of irrigation. 
in length before branching off into smaller canals.| In Rajputana large reservoirs still exist, others 
Those positively known to have existed on the | have gone to ruin, and barely show their traces; 
western bank of the Indusare as follows: The Sind these are more especially in Jaipur, Udaipur, 
Canal, having its offtake 21 miles below Sakkhar, | Jesalmir, Bhurtpur, and Alwar. As to the large 
66 miles long, before dividing itself into three | province of Bahar and Upper Bengal, there are un- 
branches, the Mutti, the Kadu, and the Mibshuda, | fortunately no records of former native irrigation ; 
The Ghar or Larkhana, leaving the Indus 23 miles | the province of Orissa, inhabited by a particularly 
below Sakkhar, and having three heads or channels | Slow and indolent race, probably had comparatively 
of supply ; this is very tortuous, and eventually | little native irrigation, The forementioned provinces 
divides itself into two canals, the Nurwah and the | may be said to comprise the whole of Northern 
Nowrung, which again sub-divide themselves. The | India ; Southern India, which includes everything 
Western Nara Canal leaves the Indus 27 miles below | 80uth of the Vindhya Range, or the general latitude 
Sakkhar, and returns to it at Sehwan ; at 40 miles | of the courses of the rivers Narbada and Mahanadi, 
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ruins of cities and villages on their banks, being still 


from the jhead it is 200 ft. to 300 ft. wide; the | has features peculiar to itself as 


country is well cultivated on either side of it and the 
villages are numerous. The Bigari Canal had a total 
length of 48 miles with a fall of 35 ft.; the head 
was on a side channel, 7 miles from the Indus; it 
was 24 ft. wide and 9 ft. deep at the head in 1844, 
but then much reduced from its original size. For 
the first 23 miles it passed through a country 
covered with scrub, but presenting frequent traces 
of former cultivation, for the remainder of its 
course water was taken from it by means of Persian 
wheels ; its principal branch was the Nurwah Canal, 
entering far into the desert north of Khangarh. 

On the eastern side of the Indus, the principal 
ancient canal was the Eastern Nara, called the 
Puraun in its lower course; it irrigated a large 
tract of country, part of the great Thar or Indian 
desert, sometimes spreading itself into lakes, of 
which there were as many as 400. ‘There was also 
the Fullali Canal, the main feeder of irrigation 
channels from Haidarabad southward and east- 
ward: originally it was a natural branch of the 
Indus, joining it again at a point 16 miles below 
Haidarabad, but the Amirs diverted the water by a 
dam, sending it to supply the Gaja, the Guni, and 
other canals to the south; the chief portion thus 
fell into the Guni after a course of 40 miles, the 
average width being no less than 350 ft. In the 
North-West Provinces, or what is called Hindustan 

roper, the Emperor Firuz Shah constructed the 
Western Jumna Canal, condiicting water to Hissar ; 
a branch from this to Delhi was made by Ali 
Murdan Khan, under the order of the Emperor 
Shah Jahan, in 1626; it crossed the lowland by a 
masonry aqueduct, crossed the Aravalli hills in a 
rock-cutting 60 ft. deep, and flowed through the 
city in a masonry bed, throwing off innumerable 
smaller strgams. The great halls and courts of the 
palace, the fountains, marble baths, reservoirs and 
gardens, were supplied by numerous channels from 
it. This state of things lasted for 150 years until 
the year 1753. Ali Murdan Khan also constructed 
another canal in the Dooab, east of the Jumna, 
under the Emperor Shah Jahan in 1650; it was 
neglected and fell iuto disrepair, but was re- 
stored in 1764 by a Rohilla chief, Zabitha Khan. 
In the neighbourhood of Delhi is a chain of natural 
lakes or jhils, the principal of which were the 
Najafgarh and the Kotida; these, collecting the 
eof the slopes from Delhi to Budshahpur, 
were formerly = oyed in the irrigation of the 
country around and below them. 

Besides these works, an examination of the ruins 
of Old Delhi, better known as Toghlukabad, about 





irrigation, 
depending on the general formation of the country ; 
this —t generally of large plains having a 
very gradual fall from the Western Ghats to the 
Coromandel, admitted of tanks and reservoirs being 
made on a very large scale ; these are therefore very 
numerous in certain districts, and occasionally are 
very large. ‘Taking the provinces in order going 
southward from the Narbada, the Central Provinces 
and Berar have a comparatively small number of 
old works of irrigation, although a fair number of 
ruined tanks of a small size still exist, and there are 
undoubted traces and traditions of some few dams. 
The towns of Akola, Ellichpur, Burharpur, and 
others, were once well supplied with water. In 
Nimar, Kandeish, and the Bombay Presidency there 
were still fewer of these, the falls and form of the 
count: being unfavourable on the whole, the 
rivers having but a slight slope, and the transverge 
slopes of the valleys being so great as to prevent 
canals from them from getting to a sufficient dis- 
tance from the parent stream. In the large native 
state of Haidarabad, the eastern and southern . 
tions have a large number of tanks, some of them 
rather large. e city of Haidarabad has a 
artificial lake, called the Hosen , close to it, 
and the city of Aurungabad has the remains of a 
very extensive system of water supply, the water 
for which came from several distant sources ; of this 
one channel driving a very primitive turbine and 
supplying a large fish pond, still exists. Im the 
fourteen districts of the Madras Presidency there 
are 43,000 native tanks, with about 30,000 miles of 
embankments, yielding a revenue of one and a half 
million pounds sterling, yet up to 1853 the English 
had not made one, although many had been allowed 
to fall into disrepair. The number of tanks in some 
of these provinces is thus given in the ‘ Progress 
Statement” for 1873. 


Visagepatam ... os aoe 26 
Godavari ote ase des P 
Krishna ove oe ot 39 
Nellor as oo oes 116 
Karnul big éoe ose 15 
Ballari ose pole we 14 
Kadapa ose ove one 75 
North Arcot ... eee éon 477 
Salem oe poe oon 91 
South Arcot ... bete oe 218 
Coimbator _ oe ane 4 
Tan one oo - 64 
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Tinnavelli eee on ae 522 
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three thousand mentioned ; the remainder possibly 
being in Mysor, Haidarabad, and Travancor. In 
Mysor there must have been a very large number 
of them besides these ; the waters of the rivers in 
Mysor were utilised by means of dams and channels. 
Some are very large; the Viranum tank has an 
area of 35 square miles, and a dam 12 miles long; 
the Chembrumbakum tank has a dam 3 miles long, 
and irrigates 10,000 acres of rice cultivation ; the 
Kaveri-pak tank has a stone reveted dam 4 miles 
long, and irrigates 7700 acres. In the Krishna 
district there is a dam of stone 3750 ft. long, and 
305 ft. broad, with canals from it on each bank ; the 
English acquired the Krishna delta in 1766, and did 
nothing for it for 80 years, while famines periodi- 
cally devastated the land; in 1833 not less than 
200,000 people, out of about a million, died of 
hunger, and the Government lost nearly a million 
pounds sterling of revenue. In the Balari district 
the rajahs of Vizianagur constructed dam and 
canals from the river Tungabudra in 1521, nine 
dams, and 89 miles of canal; the city of Vizianagur 
with its suburbs was formerly also plentifully sup- 
plied with water. The great Kaveri dam, of solid 
atone, 1080 ft. long and 40 ft. broad, was constructed 
1600 years ago. Tn Tinnavelli there were formerly 
a large number of dams and canals from the river 
Tambrapurni, many supplying tanks. 

In giving the above account of native works of 
irrigation, it must be remembered that those alone 
have been mentioned of which there is positive re- 
cord; itis probable that there were formerly very 
many more of which the memory and the traces 
have entirely passed away ; enough, however, have 
been rediscovered and mentioned above to prove 
that in former times, and under native rule, India 
was on the whole plentifully and well irrigated. 
The works were sockabty clumsy, slovenly, and de- 
fective according to our ideas of engineering, but 
they were efficient in irrigating the land, producing 
food, and supporting a population that, had it not 
been for civil and political discord, must have been 
in a highly prosperous condition. We shall return 
to this subject next week. 





THE LAWS ON EXPLOSIVES. 

Tue fact that the laws which govern the manu- 
facture, sale, transport, and storage of explosive 
compounds are in an unsatisfactory condition has 
for long past been patent to those interested in 
the mining and quarrying operations which form so 
large and a & proportion of the economical 
industries of this country. Nor have the incon- 
veniences this unsatisfactory state of matters entails 
been experienced by the mining world only ; they 
have extended to engineers having extensive blast- 
ing operations to carry out in connexion with their 





























works, and who also have been precluded from taking | 


advantage of the more recent discoveries of science 
with regard to explosive substances, and from avail- 
ing themselves of (the important assistance offered 
by compounds of the nitro-glycerine class. The 
fact that the laws which govern these matters 
require amendment has at length been realised by 
the Government, and steps are now being taken 
with a view to improve legislation on the subject. 
The question was mooted in the House of Commons 
last session, but its consideration was adjourned. 
The subject has again been brought before the 
House, this time by Mr. Cross, the Secretary of 
State for the Home Department, who recently 
moved for and obtained the appointment of a 
Select Committee. This Committee will inquire into 
the whole subject, and will propose measures for 
the relief of those whose operations the hampering 
and often prohibitory conditions imposed under the 
present law most materially affects, The Committee 











is composed of the following gentlemen, among 
whom, it will be seen, are several whose names are 
well and honourably known in connexion with the 
rofession: Sir John Hay (chairman), Mr. 1 
wthian Bell, Mr. Dillwyn, Mr, Hick, Mr. 
Knowles, Mr. Laird, Mr. M‘Lagan, Colonel North, 
Mr. Norwood, Sir Henry Selwin-[bbetson, Mr. 
Edward Stanhope, Mr. Stevenson, Mr. Arthur 
Vivian, Mr. Whitelaw, and Mr. Whitwell. ‘The 
Committee held their first meeting on Friday last, 
when they appointed their chairman, and conside 
the course their investigation should take. They 
have fixed their first public sitting for next Tuesday, 
wheh they will commence to examine witnesses 40 
take evidence upon the subject of their inquiry.! _ 
The dissatisfaction which at present exists with 
reference to the laws on explosives, has reference 
largely, if not mainly, to the Nitro-Glycerine Act, 
$2 and 33 Vict., cap. 113, which was hastily 
through Parliament on the llth of August, 150% 
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\t that period, nitro-glycerine, one of the most 
dangerous explosives known, had been recently in- 
troduced into commerce, and so invaluable were its 
rending properties to mine and quarry proprietors, 
that its services were eagerly sought, and almost 
any risk was incurred in order to secure its posses- 
sion. So highly remunerative, too, was the oil to 
its manufacturers and those who traded in it, that 
the most unscrupulous measures were frequently 
resorted to in carrying on the traffic in it. The 
result of this was that a number of fearful accidents 
occurred in various parts of the world, and gene- 
rally during the transport of the oil. Amongst the 
explosions of nitro-glycerine which startled the 
public by their violence and fatality, were those at 
Newcastle, Cwm-y-Glo, New York, San Francisco, 
and Colon. It therefore became a proper subject 
for prompt legislation, and so hastily was the Act 
passed through the House, that in the title it is 
stated to be an Act ‘‘ for a limited period,” although 
no period is named in any of the clauses. The fact 
is that the Bill limited the Act to one year, but this 
limitation was struck out by Mr. Bruce in committee, 
and the amendment to the title was omitted to be 
made. This Act prohibits the manufacture, storage, 
transport, or use of nitro-glycerine, or any substance 
containing it, under serious pains and penalties, 
reaching to imprisonment with hard labour for a 
year, or a penalty of 5007. But the Act also pro- 
Vides that licenses shall be granted for the manu- 
facture, &e. of nitro-glycerine compounds, if it can 
be shown that these substances can be safely made 
and used. And as a matter of fact several nitro- 
tlycerine compounds have been licensed by the 
fiome Office, and are being made and used. But 
the conditions imposed under the Nitro-Glycerine 
Act are hampering and restrictive, especially as re- 
gards transport and storage, only very small 
(uantities—5 cwt.—of any nitro-glycerine com- 
pound being allowed to be conveyed from place to 
place at one time. 

It will be seen that what may have been a reason- 
able regulation before the safety of nitro-glycerine 








compounds had been proved, becomes an oppressive 
measure to the user now that time and experience 
have shown the comparative safety of this class of 


explosives. We especially refer to lithofracteur 
and dynamite, both of which are nitro-glycerine 
compounds, and each of which has been successfully 

ut to severe practical tests. They have moreover 

een in extensive use for the last seven or eight years, 
and as far as lithofracteur is concerned, no accident 
appears to be recorded against it, either in manu- 
facture, transport, storage, or use. ite, on 
the other hand, has been the subject of accidents 
both in course of manufacture and in use. Asa 
matter of fact explosions do occasionally take place 
at dynamite factories on the Continent, and during 


the present year two have been blown up. One | 


was the Rhenish Dynamite Factory at Opladen, at 
which a fatal explosion took place on the 17th of 
February last, and the other was a dynamite factory 
at St. Medard-en-Julle, which was completely 
destroyed in the early part of last March. The 
circumstance that these explosions took place at 
the factories leads to the supposition that it was not 
the manufactured article that caused them, but 
rather that the accidents occurred in the mixing 
houses during the process of production. Indeed, in 
the case of the Opladen explosion, the Rhenish 
papers stated that it took place in the least dangerous 
part of the works, which is the mixing house. So 


also the accidents with dynamite during use are not | 


referable to any element of danger lurking in the com- 
sa but are distinctly due to carelessness and reck- 

essness on the part of the users. ‘They have all been 
brought about 


in full operation for the past seven years without 
one explosion having occurred, as attested by the 


Government officers there, nor have any accidents | 
taken place with it elsewhere as far as can be ascer- | 


tained. Hence the reasonableness of a remission of 


some of the more stringent clauses of the Nitro- | 





y a condition of things which no | 
law could prevent. On the other hand, with regard | 
to lithofracteur, it is equally a fact that the factory | 
at Cologne, where that compound is made, has been | 
| gearing a number of pulleys of large diameter, 
motion being transmitted from one to the other by 
means of endless wire ropes, 
tories near the river are — with power by this 
means at a cost stated to 

that of steam power, The system is extensively 


Glycerine Act and of a modification of the conditions 
imposed by the Home Office under its cover, Such 
a measure would only be an act of justice to those 
whose operations are retarded and rendered most 
costly by reason of their inability to avail them- 
selves of a compound between which and them 
hangs a tantalising Act of Parliament. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Yesterpay, for the second time, the Institution 
of Mechanical Engineers held one of their ordinary 
quarterly meetings in London, and, as on the first 
occasion, the result was highly successful, and 
must be as gratifying to the supporters of the 
movement as it may have been disappointing to its 
opponents. The numbers present in the Lecture 

heatre of the Institution of Civil Engineers in 
Great George-street—the use of which had been 
granted by the Council—must, however, have con- 
vinced the most sceptical that the London meeting is 
a step in the right direction, for the meeting was very 
well attended, and was in fact a success. The 

thering took place yesterday afternoon, the Presi- 

ent, Mr. F. J. Bramwell, occupying the chair. The 

minutes of the previous meeting having been read, 
and the names of the newly elected members having 
been announced, the aelinn of papers was pro- 
ceeded with. The first paper was by Mr. H. M. 
Morrison, of Manchester, the subject being the 
transmission of power by turbines and wire rope. 
The gist of Mr. Morrison’s paper was a description 
of one of the most extensive and successful examples 
of the utilisation of the waste power of water at 
Schaffhausen. ‘This consists of three turbines of 
750 horse power collectively actuating through 
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used in some parts of the United States, as well as 
on the Continent of Europe.* The discussion had 
reference mainly to the advantages of the system, 
several speakers giving their experiences of its work- 
ing under various circumstances. Two practical 
questions were raised in discussion ; the first was the 
real economy of the system aa compared with that 
of steam power, some speakers doubting that there 
was any gain whatever, and the second was how the 
stated economy of 40 per cent. had been computed, 
and whether it could be guaranteed as absolute. 
On the first point there is little or no room for 
question, for—as Mr. Bramwell observed in closing 
the discussion—if the cost is even equal to that of 
steam power, which it is not, there still remains for 
other purposes the coal which would otherwise have 
been consumed in the production of steam power. 
With regard to the economy of 40 per cent., 
although it was not substantiated by actual figures, 
few were disposed to think it was placed too high, 
and fewer still to doubt it altogether. 

The second paper was on Darlington’s rock- 
boring machine, by Mr. Thomas B. Jordan. This 
paper described a rock drill which has several 
eculiarities which recommend it to practical men. 
t would seem that Mr. Darlington, who is largely 
engaged, as an engineer, in mining operations, 
greatly felt the want of a simple and efficient rock 
drill. Taking—rightly or wrongly we will not say 
—the Sacha drill as the most perfect to be found in 
practice, Mr. Darlington discovered many faults in 
it. He then set to work to design a machine which 
should posseas none of the defects of Sachs’, but 
should have many special merits of its own. In 
this he claims to have succeeded, producing a rock 
drill which is light and portable, easily fixed and 
worked, not easily put out of order, and economical 
as regards the motive power used, which is either 
steam or air, It consists of two main parts, and 
has no valve, tappet, or stop, and does not require 
a high pressure to work the piston. ‘The stroke 
and blow are effected by the operation of the piston 
in connexion with a passage and portway in the 
cylinder, and the borer is rotated automatically, 
but the forward feed is operated by the man in 
charge, who, Mr. Darlington considers, should have 
something more to do than to stand and look at his 
machine. The drill will work at speeds varying 
from 300 to 1000 blows per minute, about 600 per 
minute being its average working speed. The ma- 
chine in working horizontally is fixed at one end 
against a stand, which is simply a vertical tube 
with a right and left-handed screw ateither end, by 
which it is fixed against the floor and the roof of 
the gallery, The front end of the drill is set fast 
against the face of the rock bya pair of screws, and 
the miner regulates the advance of the drill by a 
small feed-screw. The drill can be carried by one 
man, and the tubular rest by another, so that the 
apparatus is exceedingly portable. Air is supplied by 
a compact air-compressing apparatus, consisting of 
a pair of cylinders mounted on an iron reservoir, 
which was also designed by Mr. Darlington. In 
the discussion ample testimony was borne to the 
efficiency of the drill by Mr. John Taylor and others, 
who had used it, as well as by the President, who, 
with a number of the members, had seen it at work 
in Messrs, Freeman's yard in the earlier part of the 
day, and who were unanimous in pronouncing it to 
be a simple and good machine, which did its work 
well. ‘There was another paper down for reading, 
but as time did not permit, it was postponed, and 
the meeting was then adjournedjto the 4th of August, 
when it will be held in Cardiff. That the meeting 
was a success we have already stated, and that it will 
lead to the desirable reforms now being discussed is 
more than probable. 








Tas James ayp Kayawna Cayat Proszct.—A board of 
United States engineers appointed to consider this project 
has reported that it is entirely practicable to connect the 
waters of the James and the Ohio rivers by a water naviga- 
tion 7 ft.in depth. The tunnel which would be required 
would be about the length of the Mont Cenis Tunnel, 
but it would go through rock very easily excavated, and could 
be driven from shafts of moderate height and at distances 
seldom exceeding one mile. It is recommended that the 
tunnel should be a single one, with turnouts in sufficient 
number to admit of vessels ing. The cost of the work is 
estimated at 56,000,000 dols., and it is calculated that it 
might be carried out in six years. In the opinion of the 
board of engineers, the project presents claims as a means 
of cheap transportation and of developing mineral resources 
now neglected. 

* We may mention that the water-power works at Schaff- 
hausen were fully described and illustrated in volume vii 
of Ex@txgenine, pages 267, 274, 283, 310, 315, and 362. 


THE WESTINGHOUSE BRAKE, 

I~ our report the week before last on recent trials of the 
Westinghouse brake on the Midland Railway (vide pages 
279 and 284 of our number for the 17th inst.), we stated 
that one of the arrangements of brake gear with which the 
carriages were fitted was that illustrated by us on page 346 
of our thirteenth volume, and that the other arrangements 
employed we should illustrate in a future number. This 
promise we now fulfil, the views on pages 318 and 319 show- 
ing the two arrangements referred to. Before describing 
these we may remark that in all cases the brakes may be 
worked from either of the two lines of air pipes which extend 
through the train, and that damage to one of these lines of 
piping in no way affects the efficiency of the other. Under 
normal conditions the air is admitted to both these lines of 
pipes, and is led off to the brake cylinder of each carriage from 
& T-piece placed upon a short piece of pipe which coanects 
the two lines of piping under the vehicle. This T-piece isa 
brass casting, and it contains alight valve so arranged that 
in the event of one line of pipes being damaged the rush of 
air towards the leakage throws this valve over and shuts off 
the communication with the damaged line of piping. This 
of course takes place simultaneously with these valves on all 
the carriages, so that the result of one line of piping being 
damaged is simply to place it automatically out of use. 

We will now describe the arrangements of brake gear we 
illustrate. In that shown by Figs. 1 to 6, on page 318, 
the brane blocks are of cast iron, and are, as will be seen, 
applied to both sides of all the wheels. The arrangement 
by which an equal strain is placed upon each block is very 
ingenious. When the air is admitted to the cylinder a, 
Figs. 1 and 2, it drives out the piston, and thus operates 
the horizontal lever 6 c f ‘This lever has no fixed 
fulcrum, but it is connected at the point c, and by the link 
ec d, toan intermediate point on the lever g de, which turns 
on a fulcrum at ¢. Inasmach as the arm 4 c bears the 
same proportion to the total length of the lever 4 ¢ / that 
e d does to e g, the effect of this arrangement isto cause 
an equal pull to be exerted at the points / and g upon the 
links f 7* and g g' respectively. 

Considering now one end of the carriage only, it will be 
seen that the rod ff" is connected at f' to an intermediate 
point on a bent lever & fj i, this lever being hung from a 
pulley &, which runs on the rod provided for it, as shown in 
Fig.1. Atjand é rods are led off diagonally from the 
bent lever to the brake blocks, and it is thus evident that 
as the upper end of the lever is pulled over by the strain ap. 
plied to the rod ff", nearly equal pressures are exerted on 
the brake blocks on the two slides of the wheels. Referring 
to the plan Fig. 2, and to the views, Figs. 3 to 6, on page 
818, it will be seen that the brake blocks are tied together 
across the carriage, as shown. In Fig. 3 the bent lever is 
marked A*, and the pulley which supports it a, while in 
this and the detail views, Figs. 4, 5, and 6, the diagonal 
links from the lever to the brake blocks are lettered G, and 
the transverse tie rods between the brake blocks D’. The 
brake blocks used in this instance are of cast iron, and of a 
simple form, the wearing part being loose, and being fixed 
in a kind of holder, on which are cast the jaws for the at- 
tachment of the tie rods, &. The mode of fixing is very 
simple, and will be understood from the views given. In 
describing the above arrangement of brake gear we have 
spoken of the fittings for one pair of wheels oaly ; but, as 
will be seen from the engravings, the arrangements for the 
two ends of the carriage are symmetrical, 

We have now to speak of the other arrangement illus- 
trated by Figs. 7 and 8 on page 319. In this case the 
arrangements for the two pairs of wheels are also symme- 
trical, and we have therefore illustrated one only. Referring 
to Fig. 8, it will be seen that when air is admitted to the 
cylinder m, and the piston forced outwards, the lever n op ¢’ 
is actuated, and a tensile strain exerted on the rod attached 
to that lever; at ¢’, and also to the link pr attached at p. 
This last-mentioned Jink is attached at r to another lever, 
turning on a fixed fulcrum at one end, and having its other 
end ¢, connected to the rod which actuates the brakes of 
one pair of wheels. The effect of the arrangement is that 
the rods led off at ¢ and ¢ have equal strains applied to 
them. The rod ¢ u led off from the point ¢ is attached at 
« to the upper end of a lever uw v w, which turns on a fixed 
fulcrum at v, and has its lower end w connected by diagonal 
rods to the two brake blocks z to be operated. A spring at 
y serves to withdraw these brake blocks from the wheels 
when the brake is taken off, while there is also a spiral 
spring on the box s, this spring and its box being con- 
nected to the horizontal levers first mentioned at o and g, 
the tendency of the spring being to force these levers apart, 
thus causing them to turn on the points p and r as fulcra. 

Both the arrangements we have described are well worked 
out; but of the two we prefer that shown by Figs. 1 and 2. 
It is true that the application of the brake blocks to both 
sides of each wheel increases the first cost of the application, 
but on the other hand, only half the pressure is required on 
each brake block, and the wear of the latter is thus pro- 
portionately reduced, while all tendency to produce uneven 
wear of the axle-box bearings by exerting a side thrust on 
the wheels is avoided. 

Umtoy Pactric Ramtn0ap.—In the course of February the 
directors of this undertaking expended 70,000 dols. in the re- 
newal of rails. Nevertheless, the] net earnings of the road in 
February were 233,034 dols., as compared with 202,755 dols. 
in February, 1873. The business of the road continues to in- 
crease. 




















IRON-FRAMED THRASHING MACHINE. 

We illustrate this} week by a two-page engraving an iron- 
framed thrashing machine, the manufacture of which has 
been made a speciality by Messrs. Marshall, Sons, and Co 
of Gainsborough, who have turned out a large number of 
these machines. Fig. 1 is a side elevation, which shows 
the framing, stiffened around the edges, and at intervals in 
the length by plates. It also shows the arrangement of 
the pulleys for driving the drum, shakers, fan, &c. Fig. 2 isan 
elevation of the delivery end of the machine. Fig. 4 is a 
longitudinal seetion through the centre of ‘the machine, and 
shows clearly the arrangement of drum, shakers, shoes 
barley awners, and fan, and Fig 3 is an end view, she wing 
the end of the elevator delivering into the grain cleaners, as 
well as the final blast, the screens, and the deliveries, The 
drawingsexplain the arrangement of the machine thoroughly 
and we need not, therefore, attempt any detailed desceript 2 
but confine ourselves to the special features of this machine, 
other than the iron frame mentioned above. The drum 
spindle is of steel, and the rings placed upon it are slotted 
out, as shown in Fig. 4, to receive a number of iron bars, to 
which the beater plates are attached, this arrangement being 
found preferable to introducing wood beneath the beaters. 
The concave at the back of the drum is entirely of wrought 
iron. The shakers consist of four boxes, the straw plat- 
forms being arranged as shown. They are actuated by two 
cranksbafts, one at each end, connected with the shake 
by brackets, The cranks are provided with long be 
and a collar at each end, over which the top bearing bi! 
overlaps, to keep out the dirt. The reciprocating dressing 
shoes are hung on spring rods, as shown, and are worked by a 
crankshaft similar to those for the shakers, and shown in 
Fig. 3. The whole of the blast employed in the ma 
is taken from one fan, occupying the position shown in 
Fig. 4, one part of the blast being taken under the riddk 
of the main dressing shoe, and the other thrown upwards to 
act on the corn as it passes from the cleaner to the screen, 
as shown in Fig. 3. The elevators are entirely within the 
machine, and lift the corn from the reservoir shown in 
Fig. 4. Messrs. Marshall employ Nalder'’s screen with 
fixed openings, and Rainforth's with adjustable openings, as 
may be desired. The arrangement for delivery is shown in 
both Fig. 8 and Fig. 4. We may add that a thrashing 
machine of this type was exhibited by Messrs. Marshall 
and Co., at Vienna. 




























NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.iessrovenr, Wednesday. 

The Cleveland Iron Market.— Yesterday there was a good 
attendance on Change at Middlesbrough, and the market 
was again firmer. Pig iron makers quoted No. 3 65s. per 
ton, and merchants declared the price for that quality to be 
62s. 6d. to 64s. No. 4 forge is in better request, and higher 
prices are obtained. It is difficult, however, to say whether 
the higher prices is the result of legitimate demand, or is 
owing to the apprehended difficulty with the Durham pitmen. 
Of course a strike by the pitmen of the great coal-producing 
county would simply lyse the entire industry of the 
whole of the North of England. It is hoped that the wages 
question will be amicably settled. There is a slight im- 
provement in the finished iron trade. Rails are quoted ¥I. 
ds., plates 107. 10s., and puddled bars 57. 17s. 6d. per ton. 
After the wages questions are arranged, business will pro- 
bably be better. 

The Cleveland Miners and their Wages.—Tho representa- 
tives of the Cleveland miners, after having an interview with 
the mine owners last week, went to their Council with in- 
formation that the masters could see no reason to alter the 
notices of reduction of 24d. per ton or 124 per cent. The 
Council passed a resolution declaring that they were not 
willing to accept the reduction, unless the masters gave more 
satisfactory reasons for the course they had adopted, and 
asking for another interview. Yesterday that interview was 
granted and the men were = told that the notices could 
not be altered. Mr. David Dale was in the chair, and the 
meeting was a very cordial one. In the course of a discus- 
sion the men suggested that the question should be referred 
to arbitration, and it was agreed ultimately that if arbitration 
were adopted the masters should deduct 124 per cent. cif the 
wages pending the decision of the arbitrator. The masters 
also made it understood that they would claim more than 
124 per cent. reduction. To-morrow (Thursday) the miners 
are to have a mass meeting on the sands at car, and they 
will decide what action should be taken. It is satisfactory 
to feel that there is no likelihood of a strike. If the men de- 
cline to accept the reduction the question will be referred 
arbitration. 


The Blast Furnace Men and their Wages.—Last night the 
blast furnace men employed at Messrs. Samuelson and Co.$ 
Works, Middlesbrough, after having given notice to leave 
rather than accept the proposed reduction of 10 per cent. 
agreed to continue work on the masters’ terms. by this 
sensible step about 500 men will be kept at work. Prepara- 
tions were being made for blowing out two blast furnaces 
and damping down six. At Witton Park about 4/ of 
Messrs. Kolck ow, Vaughan, and Co.'s men are idle on ac 
count of a wages dispute. Two furnaces have been blow2 
out and five have been damped down. 











Tus Crry ov Paxrx.—The engines of this steamer recent!y 
launched at Chester, Pennsylvania, for the ‘Pacific Man 
Steamship Company, are compound. The high-pressure 
cylinders are 51 in. in diameter ; the low-pressure oylinders 
88 in. in diameter. The stroke of the pistons is 54%. 
The boilers are ten in number, each being 10 ft. 6m. ™ 
length, with a diameter of 13 ft. 
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Glasgow Pig-Iron Market.—Since the date of last report 
the warrant market has shown a firmer tone. On Friday 
jast as high as 78s. 6d. was paid, and the closing = that 
day was 7/s. This week a good business has done 
from 76s. Od. to 79s., which was paid ss afternoon, 
and at this price buyers remained, sellers asking 79s. 3d. 
The usnal quotations for the various brands cannot be given 
this week, as makers really have no iron to sell. No. 1g. 
m.b. may be quoted 80s. to 81s., and No. 3 78s. to 89s.; but 
for special brands it is difficult to ascertain the value with- 
out coming to actual business. The dispute betwixt the 
mining population and their employers continues, and, in 
consequence, & large number of the furnaces still remain 
idle. The warrant market has been a good deal excited to- 
day, in consequence of the great reduction in make and the 
eontinued withdrawal of iron from store. The late operators 
for a fall have been covering their sales, and therefore sup- 
porting the rise. A good business was done to-day at 79s. 9d. 
cash, closing in the forenoon nominally at 79s. There was, 
however, more disposition to lend warrants than there has 
been for some time back. In the afternoon, on it becoming 
known that the blast furnaces were to be blown in, business 


was done at 78s. to 78s, 6d. and at even lower rates. Last 
week's shipments amounted to 8771 tons as against 12,996 
tons in the corresponding week of last year. Tho stocks are 


now very considerably reduced. 


Meeting of Scotch Tronmasters To-day—A meeting of 
ironmasters was held in Glasgow to-day, at which it was de- 
cided that individual makers might blow in their furnaces at 
their convenience. A general resumption of production will 
now take place, although it will necessarily be some days 
before the furnaces will turn out their usual quantity at a 
casting. 

The Mining Trade.—The business of disorganisation among 
the miners has now proceeded to a very extreme degree. 
Very many of the men are still out of work, some on account 
of a kind of lock-out, others on their own account, being un- 
willing to work at the terms offered by the employers. Some 
of the men in different parts of the country are working at 
from 4s. 6d. to 5s. per day, but generally from 6s. to 6s. per 
day is the rate of wages. The miners’ delegates will now 
gain a little more confidence, and doubtless advise their con- 
stituents to be firm in their demands, seeing that there will 
be more need for their labour in consequence of additional 
furnaces being blown in. 

Royal Scottish Society of Arts-—The eleventh ordinary 
meeting of the members of this Society for the present session 
was held last night in the Society’s Hall, George-street, Edin- 
burgh—Mr. John Lessels, vice-president, occupying the chair. 
The first paper read was by Mr. W. D. Scott-Moncrieff, C.E., 
Glasgow, descriptive of the “ turbine or gyrometrice governor, 


as also of anew arrangement of throttie valves.” A com- 
mittee was appointed to report upon the paper. A com- 
munication on ‘‘ Davidson and Williams’ patent > 
signalling apparatus” was read from Mr. John H. Tod. 
Institution of Engineers and Shipbuilders.—The conclud- 
ing meeting of the session of the Institution of Engineers and 


Shipbuilders in Scotland was held last night, the president, 
Mr. Robert Duncan, shipbuilder, Port-Glasgow, in the chair. 
As it was the annual meeting, it fell to the members present 
to vote upon the awarding of the Institution Medal for the 
best paper read during the session 1872-73. On the mo- 
tion of Mr. Ciapperton, it was resolved that it should be 
awarded to the representatives of the late Mr. George a. 
son, civil and mining engineer, Glasgow, on account of the 
paper contributed by that gentleman on “ Mining Machi- 
nery.” The treasurer's annual financial statement was sub- 
mitted and approved of, and then the election of the office- 
bearers for the ensuing session was proceeded with, the fol- 
lowing being the result: President, Mr. William Smith, of 
A. and W. Smith, engineers, Cook-street, Glasgow ; vice- 
presidents, Messrs. J. Z. Kay, Pheonix Foundry, H. R. 
Robson, Finnieston Steamship Company’s Works, and David 
Rowan; councillors, Messrs. Benjamin Conner, James Deas, 
James Lyall, Ebenezer Kemp, Andrew Brown, Alexander 
Morton, Robert Duncan, G. W. Jaffray, William Clapperton, 
and J. L. K. Jamieson; treasurer, Mr. M. RB. Costelloe; 
secretary, Mr. Millar. 


The Proposed New Dock at Ayr.—A epecial meeting of 
the Ayr Harbour Trustees was held on Monday, to consider 
the negotiations concerning the proposed new dock, and re- 
solve thereanent. Provost Goudie, who presided, detailed 
the negotiations which had been entered into since the last 
meeting of the Trust, and said he was glad that the negotia- 
fons had now been brought to a satisfactory conclusion. The 
Cerk then read the several documents: First, the terms 
tpon which the Glasgow and South-Western Railway Com- 
pany granted a gift of 10,000. to aid in the construction of 
the dock ; 2nd, the terms upon which Mr. James Baird, of 
Cambusdoon, gave a loan of 120,0002.; and, 3rd, the minute 
of agreement by the Harbour Trustees, accepting of this gift 
and loan. This minute concluded by expressing the thanks 
of the Trustees to Mr. Baird in thus, by his generosity, 
evincing his interest in the prosperity of the town of Ayr. 
The contractor for the dock is Mr. Scott, who has constructed 
Similar works elsewhere. The contract price is somewhere 
about 132,000. and it is expected that operations will be 
commenced immediately. 

B nnybridge Mills.—Two highly improved and decidedly 
novel, self-acting barley mills have just been erected in the 
Bonnybridge Malls by the makers, Messrs. J. and J. Fletcher, 
Denny. By the old system of making pot barley, two men 
with a barley mill can produce on an average only eight 
tons of grain in a week of 24 hours per day, and frequent 
stoppages of the machinery are necessary to enable the 
mullers to empty and refill the hoppers. The new mill, 
with only one man to guide it, produces 34 to 86 tons 
of grain in a week of 12 hoursa day. It fills and empties 





in elevators from the mill to the topmost 
it is subjected to the action of a dusting machine. 
work devolving on the miller is the 
the start, and the maintenance of a continuous supply. 

Exhibition of Agricultural Implements at Ayr.—The 
Ayrsbire Lovniead Association, the most ra 
organisation of the kind in Scdtland, after the Highland and 
Agricultural Society, is holding its annual show in Ayr 
this week. In the implement department of the show there 
is one of the finest collections of agricultural appliances ever 
seen in Scotland, including, as it does, almost every variety 
of mechanism made by the most eminent icultural engi- 
neers in the kingdon. In several classes of machines there 
have been special competitions for prizes, 

NOTES FROM SOUTH YORKSHIRE. 
Suerrretp, Wednesday. 

The Woolwich 81-ton Gun.—Messrs. Thomas Firth and 
Sons, of the Norfolk Works, Sheffield, are now proceeding 
with the production of the crucible steel ingot required for 
the 81-ton gun which is about to be built at Woolwich. This 
ingot will be used for the internal tube which lines the gun. 
The rough casting was made at Messrs. Firth’s works on 
Friday last, and is in all probability one of the largest steel 
castings ever made. In its production 628 crucibles, each 
containing 70 lb. of steel, were used, making the total weight 
about 20 tons. One hundred and ninety-four men were en- 

aged in the work, which occupied about forty minutes. 

he ingot is 42 in. in diameter and 13 ft. in length. When it 
has cooled very slowly, it will be reheated and hammered 
under the 25-ton hammers of the firm until it has reached 
the proper dimensions, after which it will be sent off to Wool- 
wich to be turned, bored, tempered, and fitted up. The mode 
of hardening and tempering to be pursued will not differ 
materially from that in general use amongst steel workers ; 
the steel when heated is not plunged into water, but into a 
bath of cil, which tempers well and hardens the metal with- 
out making it unduly brittle. The oil is frequently mixed 
with certain other substances in order to give a somewhat 
peculiar temper. 

New Iron Works and Wagon Building Establishment.— 
New iron works on a somewhat extensive scale are being 
erected at the Horbury Junction of the Lancashire and York- 
shire Railway, between Barnsley and Wakefield. New shops, 
sheds, &c. for Messrs. Roberts and Co. (Limited), who will 
carry on the business of railway wagon building, are also in 
a forward state. 

Settlement of a Miners’ Strike-—The 800 miners who 
recently went out on strike at the Tapton Colliery, near 
Sheepbridge, have resumed work, the proprietors of the pit 
having decided to withdraw the notices for a reduction of 
25 per cent., which had previously been given, and which 
were the causes of the dispute. 

Various Engineering Matters—Considerable additions to 
the machinery and iron working appliances have just been 


where 
onl 
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made by the Phenix Bessemer Steel Company (Limited), at As 


their recently enlarged works which are situate at The Ickles, 
near Rotherham. Further alterations and extensions will in 
all probability shortly be made. The Manchester, Sheflield, 
and Lincolnshire Railway a is putting down in- 
creased siding accommodation at Kotherham Central Station. 
The same company is making great alterations at its Sheffield 
passenger station, where new offices, &c., are being built at 
the western, and new sidings laid down at the eastern end. 
In the latter case an additional platform or two, with book- 
ing-offices, &c., will be also provided. New steel, &c., works 
are being erected on the Attercliffe Road, Sheffield. The 
Whinney Moor and Westgate Moor Colleries, Wakefield, are 
to be tranferred to limited companies. At Walton, near 
Barnsley, boring is being proceeded with in order to test the 
depth and quality of the coal measures. Mr. Sidebottom is 
already sinking to one of the upper seams in the same neigh- 
bourhood. The Dronfield Gaslight ay is about to 
erect a large gasholder tank at its Dronfield Works. Several 
alterations, &c., have recently been made at the Midland 
Railway Company’s Wicker Goods Station, Sheffield. 


NOTES FROM THE SOUTH-WEST. 
Railway Extension.—Ilt is probable that a line from 
Bournemouth to Poole, and also the Somerset and Dorset ex- 
tension line from Evercreech to Bath, will be opened before 
the end of May. 


New Place Pit.—A new pumping engine has been set to 
work at this pit. The cost of the engine is about 7000/. 
It is one of Harvey and Co.’s patent condensing engines. 
The length of the stroke is 10 ft., and the diameter of the 
piston 20in. It can be worked up to ten strokes per minute 
in ease of any sudden emergency; and as these are old 
workings, supposed to be full of water, the colliery company 
has wisely determined to be prepared for any sudden or 
unforeseen outbreak. At present the engine will work ata 
low pressure, two or three strokes per minute, discharging at 
each stroke 240 gallons. The depth of the pit is about 
115 yards. The engine was erected under the superin- 
tendence of Mr. James Thomas. 


The Bath and West of England Show.—In the practised 
hands of a ae Son, of Bath, the roma Ps 
reparation of the show-yard is progressing in a satis 
Saem, The whole of 40 cusee is. onrtoned, and a great part 
of the shedding is in situ. It will have been some years 
since that the society has had such ample accommodation 
afforded it as it will have on Durdham Down. There can be 
no doubt, jud 
the Sth of June will find everything J 
See ae ee to the success of the gathering 
ill be the opening of the Clifton Extension Railway. 
Devon and Cornwall Railway—We learn that terms have 
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Hill, and also forms a junction 
system by means of its new branch to Fishponds. Its w 
length at present is about 3} miles, but it is eventually 
intended to it on to Avonmouth. The station at 
Clifton will be in the White Ladies’-road, but the permanent 
building is not yet ready. A tem erection will be 
as and the platform and si ill be all ready—in 

t, before it is opened for traffic, the line must be placed in 
8 condition to satisfy the Government inspector. 


Screw Corvettes.—The Bacchante, 14, iron screw corvette, 
and the Boadicea, 14, iron screw corvette, now being built at 
Portsmouth, are progressing satisfactorily towards com- 
pletion. The first-named vessel is now having her beams 
placed in her, and her framing for her decks prepared, while 
the water-tight bulkheads are also being fitted. The iron 
plating is being proceeded with, and wiil be completed in 
about a month. She is to have a ram bow, and in this respect 
will differ from the Boadicea. The last-named corvette, 
which is being built on an adjoining slip, has about 200 work- 
men employed upon her. She is much more sdvanced 
than the Sakon Her keel, it will be remembered, was 
laid on the 30th of Jan , 1873, and she is now ready to 
receive her wooden keel, which is about to be fixed under her. 
The plating has been completed, and the inner skin of wood 
casing is ‘almost finished. The inboard work is also being 
proceeded with. 





STEAM JACKETS. 
To Tue Eptror ov Exoinesnina. 

Srr,—I am sorry your dent ‘A. M.” has not 
favoured us with the particulars T asked him for, viz., sizes 
of the cylinders from which the published “ cards” were 
taken and as to piston heaters, &c. 

I will first, by your leave, give ‘A. M.” my own opinions 
of steam jackets. 

I believe them to be useful, nay, necessary, in the case of 
Cornish pumping engines, especially so when working with 
a long dwell or stop between each lift. 

I also consider them a necessity for Government crui 
as these ships may be under quarter steam for days an 
weeks, and then, of course, their cylinders are enormously 
large in proportion to the power developed, and would eon- 
dense so much water in them as to cause accidents. The 
water condensed in a steam jacket is not re-evaporated 
during the exhaust stroke, and so, of course, there must be a 
material saving. 

In the case of mercantile st , however, euch as 
“A.M.” ome of, I question whether the saving effected by 
jackets will repay the extra wear and tear and increased first 
cost of them. 

I do not consider “ A. M's.” experiments conclusive as to 
the amount of coal burnt; he should have continued the ex- 
riments at the very least for six hours, and better etill for 
eight hours, carefully weighing coals all the time and seein 
that the fires were equally thick and the water equally hi 
at the commencement and end of the time. I wish “A. M” 
could have stated that he saw the trials conducted. 

I am acquainted with first-rate north-country engine 
builders who never steam jacket their compounds, and yet do 
as well as their more expensive petit 

While on the subject of steam engine economy allow me 
to point out what I think is the main element of saving in 
the modern compound engine. You publish in last week's 
number cards from engines at the new Post Office, on the 
old or Woolf’s principle. The high-pressure cylinders of these 
are exposed to variations of temperature y doo 178 deg. to 
802 deg., or 124 deg., whereas “ A. M.'s” published cards 
show a difference in temperature in the first cylinder of from 
say 244 deg. to 302 deg., equal to only 58 deg. Now it 
surely must be wrong to admit steam from the boiler toa 
cylinder which only the moment before was cooled down to a 
Sages due to a steam pressure far below the atmo- 
sphere, 

I do not doubt the engines “A.M.” speaks of are far 
more economical —— others. , 

remain, Sir, yours respectfully, 
Maxine Exoinesn. 














To tux Epitor ov Exeinugrine. 

Sre,—The last letter of “A.M.” may, I think, be con- 
sidered satisfactory for two reasons: Ist, his style is much 
improved, which perhaps may be attributed to the just re- 
proof from the pen of “Marine Engineer;” and 2nd, be- 
cause he tells us in so many words that his first communi- 
cation is entirely unworthy of credit. 

When theory does not agree with p ,as in the p t 
case, the first thing which should be done is to test the value 
of the experiment, and it was with that idea that my last 
letter was written. 

From the reply it seems that. “A. M.” has obtained tho 
results which have appeared in EnGinexRine from instrue- 
tions given to the engine driver. Does “ A. M.” know bow 
much reli can generally wf yy upon that class of men ? 
I regret to be obliged to say I have, as an almost in- 
variable rule, found the greatest difficulty in obtaining facts 
from that source, and I am convinced that the great ity 
of that class rd men, and even their superintendents, are 
quite incapable of Ppoy conducting such an nt 


as that to which 
PR am, 
. M. 


oti 











Panama RarLnoap—The Panama Railroad Company has 
Seeitet. 20. Soa all its stations between D .— 
anama, ¢. a 

blial a telegraph 
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CURVES OF HOGGING MOMENTS OF THE PADDLE STEAMERS PEKIN AND SHANGHAL 


Ix the interesting paper on the “ Strength of Ships,’ 
read by Mr. W. John before the Institution of Naval Archi- 
tects, on the occasion of their recent meeting, and reproduced 
by as in our number of the 17th ult., the hogging strains of 
vessels were dealt with, and examples were given of curves 
representing those strains. We have since been favoured 
by Mr. John Inglis, Jun., of Glasgow, with diagrams show 
ing these hogging moments of the paddle steamers Pekin 
and Shanghai, built by Messrs. A. and J. Inglis, of Glasgow, 
and these curves we have reproduced above. These curves 
were got out in November, 1872, before Mr. Reed's paper 
on the subject appeared in Naval Science, while Mr. Inglis 





informs us that he made similar calculations, but not quite | 


so full, as long ago as 1868. The curves we now publish 
have a special interest, not only from their having been the 
first of which we have heard as being made at a privat 
shipbuilding yard, but also on account of the peculiarities of 
the vessels to which they refer 

The Pekin and Shanghai were built by Messrs. A 


and. J. Inglis for the China Steam Navigation Company, on | 


the American principle, but without a “hog-frame.” In 


consequence of this latter peculiarity it was feared in some | 
quarters that the vessels might be deficient in strength, and | 
the calculations of the hogging moments were made to satisfy | 


the owners. The Pekin and Shanghai are sister vessels, 
and their hulls are 292 ft. long by 42 ft. beam, by 15 ft. 
deep. The main deck is of iron throughout, and above it 
is a wooden superstructure 18 ft. high. This superstruc- 
ture, however, does not contribute to the strength of the 
ship. 

As shown by the curves given above the strain due to the 
hogging moments in the worst position at sea is 17,850 foot 
tons at the most severely strained section, this being equal 
to the displacement multiplied by ith of the length, a rc 
sult which curiously enough corresponds with that ob. 
tained by Mr. John for a different vessel. The greatest 
tension produced by the above strain is 7.18 tons per square 
inch, and the greatest compression 3.5 tons. 

We may mention here that the Pekin and her sister 
vessels have proved by no means bad sea-boats. One of the 
fleet, the Hankow, met with some very bad weather lately of 
the Mull of Galloway on her way from Glasgow to Liverpool 
but she behaved admirably, although she had 100 tons of 


coal in her bunkers and 20 tons of pig iron on deck, her 


draught being about 8 ft. 

In conclusion we should state that the numerical work 
connected with the curves given above was done by Mr. G. 
L. Watson, naval architect, who was engaged at Messrs. A. 
and J. Inglis’s at the time that the calculations were mack 


BreazttiaN Rartwars.—The Paulista Company has let 
contracts for the first 25 miles of its extension (broad gauge 
from Campinas to Kio Claro. The Mogy-Mirim branch (narrow 
gauge) trom Campinas is im course of construction. Kail- 
laying will be shortly commenced on the Sorocaba, and on 
the Itu branch lines (narrow gauge); and the works of the 
Sao Paulo and Rio de Janeiro line are said to be well ad- 
vanced. 

Amenicay Forts asp Ligutsovses.—The Delaware river 
forts received several appropriations in a fortifi 
priation Bill which has passed the United States C gress. 








Some 329,000 dols. are appropriated for rt Delaware, 
30,000 dols. for a battery at Finn's Point, and 30,000 dols. for 
a new fort opposite Fort Delaware. Upon the subject of the 


Cross Ledge and Ship John shoal lights the Lighthouse 
Board has favourably referred to the secretary of the United 
States Treasury the matter of their completion; and the 
Department will ask Congress to appropriate 25,000 dols. 
for each. 
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MARINE SAFETY VALVES. 
To rue Eprtor oy ExGtygerina. 

Srr,—In these days when marine engineers are so desirous 
for “spring safety valves, 1 send you a drawing of a com- 
bined steam and spring loaded safety valve, which I have 
designed, and while I do not expect any great result from 
them, still the record and illustration of them in your valuable 
journal may be of interest to some of your readers, who like 
myself are dead set against dead weight safety valves. 

In these safety valves advantage is taken of the steam 
pressure in the boiler to assist in loading the valve, in Fig 1; 
this is accomplished by admitting steam through hollow 


"TS==TT Fig.l. 


| : 
d let" = 1 Kot 
| P = ; e 
a —— fal 
if F- ba | I {] 
{ | 
| ie, 
| 20) amas 2 } -<l eS OB 
: —————— SS 
™ ———— a 
4 
| P —— —--____+—___» } 
| | 
or pate | 
\ | | | 
ced ij 
’ | i 
yf iy] | | 
: ' 
7 
| ; — 
ae — if 
LST 1 . 
| 
| <a 


— 








} 


spindle a, into hollow springs 4. These hollow springs, 
which are made of copper, may be of different shapes, but 
that shown in drawing gives ample elasticity. The dis- 
placing ring r is made, say, one-sixteenth of an inch less 
than diameter of valve, and this difference of area x by pres- 
sure in boiler is load borne by hollow spring; it renders the 
valve nearly equilibrium. The small 1} in. valve c is loaded 
to exact pressure wanted ‘in boiler; when pressure in boiler 
rises to more than this and escapes through smal! valve, a 
partial reduction of pressure takes place inside hollow springs, 
and large valve lifts and allows steam to escape. The hole d 
is for a ¢ in. cock, and is the only easing gear required, and I 





|; may say that when half opened, it will cause the large valve 


to lift instantaneously one quarter of its diameter, and the 
moment it is closed the large valve immediately falls. 

When the boiler is very large, requiring two valves, then 
Fig.2 shows the same principle applied. In this case one 


LPM boarg ces. 


of the valves is turned upside down, and both valves are con- 
nected with a lever and double links. Reversed valve } is 
made, say, one-eighth of an inch less in diameter than the 
other one, and pressure in boiler x by difference of area is 
load required to keep valves shut : this load may be attached to 
end of lever c by a weight, or by a Salter’s balance as shown. 
After steam is raised, should any of the valves not be quite 
tight, this is remedied by adjusting screw e. As the ten- 
dency of these valves, when so near equilibrium, is not to 
close quickly, when lifted suddenly, owing, I,believe, to the 
rush of steam across the faces, the adjustable plate m is fixed 
on the reversed valve, so that rush of steam against this plate 
tends to close the valve. 
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I may say that the successful working of Fig. 1 requires the 
small valve ¢ to be on Cockburn’s principle, or to have 4 email 
reverse valve at steam admission hole on top of spindle, with 
an attachment to small valve c. 

Yours truly, 
Joun K. Suita. 

London and Glasgow Engineering and Shipbuilding 

Company, Limited, Glasgow. 

Transanptxe Rarway.—Mr. Clark has left Buenos Ayres 
for Mendoza in order to meet some engineers and prosecute 
surveys of the Uspallata Pass for a proposed railway across 
the Andes. On Mr. Clarke’s return in y, he will proceed 
to England to submit the enterprise for the consideration of 
capitalists. The length of the proposed line is stated to be 
about 800 miles, and the cost is estimated at 6,000,!""" 
sterling in round figures. The steepest gradient ¢ mee 
plated is 1 in 25, and a tunnel 2 miles long is propose? 
Cambre, which is 1200 ft. above the sea level. 





Wesrery AvsTaatia.—Proposals have been made by ti 
Goveroment of Western Australia to that of South Austra® 
for the erection of a line of telegraph from King George* 
Sound to Adelaide; and should the negotiation be carried 
through successfully, the result will be that Western Aus 
tralia will be in telegraphic communication with Europ? 
A Western Australian loan of 100,0001. for public works has 
been successfully floated in Melbourne at an interest 0! » 1 
eent., and it will be expended in telegraphic extensions Si 
the construction of a railway. The latter will be the first 
work of the kind ever carried out in Western Australia, = 
the exception of 10 miles roughly laid down by ® pare end 
company. The proposed line will extend from Champios 
Bay for about 30 miles ; 20 miles of the route will be throws 

a country rich in lead and copper ores. 
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THE PATENT OFFICE MUSEUM. 
To rux Evtror or Exaiyesrize. 

S12,—Whatever explanations and excuses can be brought 
by successive administrations to explain the present shameful! 
condition of the Patent Office Museum, the public cannot 
resist fhe conviction that something more than want of space 
has caused that valuable collection to reach its present 
abnormal! state. 

The proximity and magnificence of South Kensington 
Museum devoted exclusively to art is as cogent an argu 
ment in favourofa home in some degree suitable for her 
elder brother and more ‘active colleague as could well be ad- 
vanced. While on turning to similar collections in America 
and other nations, we see that “they have their reward” in 
possessing museums of magnificent dimensions and immense 
value freza their completeness and arrangement, almost 
guaranteeing continuous mental activity on the part of the 
public. Nor have these results been attained by extraordi- 
nary means; on the contrary, the secret lies in being guided 
by instead of attempting to guide and stop natural develop- 
ment. 

One fact is certain, that the present stoppage of develop- 
ment in this country will be as clearly and indelibly re- 
gistered, and as perplexing as any break in succession of 
anima! life in geological formations has been 

A still more lamentable result of the present réyime is 
exemplified in the case of the Watt Collection. 

This valuable assemblage of models thought out and made 
by James Watt, have never yet seen daylight, and remain in 
Birmingham as he left them. Why? Mr. Boulton Watt 
will not hand them over except on the modest condition that 
space be provided for their reception, a condition beyond the 
elastic powers of this national institution for now many years 

Turning from this and other similar dreary results of past 
management to examine a few indications of the present, the 

rospect is not much brighter. It was with unfeigned regret 

read a notice of the appointment of curator to the Patent 
Uffice Museum, in so far as it proved that this branch is still 
looked upon as existing more for the officials than the officials 
for it. 

There may be doubt as to whether this appointment should 
be filled by an engineer or a gentleman of education ; if of 
the former, many, I have no doubt, able men will be found 
candidates, if of the latter (the qualifications of the present 
nominee) a gross injustice has Tose done to gentlemen of 
many years’ standing in the department, adding to a genera! 
a svecial education for this peculiarly technical department. 

No one can fail observing that in thus acting the Com- 
missioners, by removing all reasonable hope, reduce the effi- 
ciency of their staff from that of an intelligent organisation 
to a heartless officialism. 

With no other object than the hastening of a much-needed 
reform, 

Tam, your obedient servant, 

Westminster, April 18, 1874. C.E. 


DR. GRAHAM’S LECTURES ON BREWING. 
To rue Eprror or ExGineerino. 

Sin,—If you still take an interest in brewing matters I 
should feel obliged for space to make a few remarks on Dr. 
Graham’s lectures on malting and brewing recently delivered 
in London. I have no idea of saying anything unfriendly, 
as I rather feel (with others) under obligations to the gentle- 
man for laying aside professional etiquette and his interest 
as an expert, and doing bis best to lay open to the brewing 
trade the secrets of a most difficult profession. My remarks 
are on matters practical, I may say mechanical, as I know 
nothing of brewing chemistry, beyond the results of certain 
processes pursued—and noted by way of experiment—in the 
manufacture of malts and r 

Like the Doctor and all others who have spoken or written 
upon brewing, I mean to be general. None of us can 
afford to deal seriously with specialities ; because, in so doing, 
we may betray the processes on which our success as trades- 
men depend, or what is worse, let out our ignorance of what 
we are talking of, and be brought to book by others whose 
experience may tell them that we are wrong; the latter is a 
more potent cause of reticence with brewers generally than 
even the fear of losing their secrets. 

No man can brew from any brewing treatise yet written, 
unless that man has himself spent years in the practice of 
brewing. The early books ere taken up with schemes to fine 
grey beer, or methods to keep beer sweet, or recover it when 
it had soured. Egg shells, oyster shells, raisins, &c., with 
concoctions interminable to subserve the purposes of malt and 
hops, ingredients for making porter, for heading, intoxicating, 
flavouring, . The somewhat pompous production of 
Richardson ;who gete within the scientific era tells nothing, 
but that ite author has something to tel! which is not in the 
book, if the reader will but handsomely pay for it. Later on 
books are filled up with useless drawings and tables of no 
use in practice; magnetic speculations, and everything but 
the one thing needed, viz., how to brew to a certainty good 
beer 





Brewing as yet has not arrived even at the stage of a decent 
empiricism, but remains all vague and general, and haphazard 
in phraseology and practice. The few chemical terms 
applied by Dr. Graham in his lectures, instead of helping us 
to understand him, puts him further off from us, and I fear 
a close examination of the lectures will prove how little 
we can make of them, and that we are just where we were 
before they began. 

The first lecture was taken up with subjects fitter for the 
laboratory than for the brewhouse, and was much beyond 
the intellectual powers of the brewers of the present. The 
subjects may have been within the circle of the brewers’ 
necessities, but there are practical every-day matters to be 
made clear, long before our practical men need be asked to 
deal with the difficulties of organic chemistry. 

But let us look at the lecture on malting. This lecture is, 


finds fault with the mode of steeping barley, practised in the 
process of malt making in England, and thinks that the 
fifty hours demanded by the Excise is excessive, while he 
compares the practice of the farmer with of the maltster. 
I need have no ceremony in saying that there is no con- 
nexion whatever between the wants of the farmer and those 
of the maltster. Even if the farmer does not steep so much 
asthe maltster—which is not shown—the maltster cannot 
wait for months on the germination of his corn; capital, 
labour, space, time, everything conspire to activity with the 
maltster, whilst to make good malt the corn must be fully 
steeped. The comparisons with the Continental brewers 
are not happy. The idea that the Bohemian practice is 
better than the English or German is erroneous. A partial 
steeping, a taking out of the cistern, a partial drying of the 
grain, and a returning of it to the water, means, all taken 
together, that it gets the water somehow, with all its 
trampling and knocking about into the bargain. The German 
who steeps sixty hours and keeps fresh water running over 
his grain all the time it is in cistern does what all English 
malsters do, should do, or would do, had they plenty of water 
to run away, for it is to the refrigerating power of the water 
that the maltster looks to keep down temperature, and the 
evils of fermentation, and the formation of acid, of which the 
Doctor complains. 

To make good and profitable malt, barley must be well 
steeped. Every brewer knows that the duty saved by the 
maltster who works short hours, is taken from him in the 
loss of extract; and the brewer who makes his own malt 
steeps on different principles from the maltster who makes 
malt to sell. In this country we do not believe in partially 
malted grain; whichever way we steep we wish the spire to 
get down three-quarters of the length of the corn, and when 
we do not get it so down we know that we have neither 
extract from our grist nor quality in our product. It may 
be that our ales would be the better that we only half malted 
our grain, but paying 22s. a quarter of duty as wedo we 
prefer it wholly malted, and most brewers will risk quality 
to have the malt well made. 

The Doctor is quite right as regards the necessity of the 
growing barley being kept at a low temperature and being 
supplied with an abundance of air while it is germinating ; 
and it is this very abundance of air that makes good steeping 
necessary, as unless the grain is properly softened the air 
dries it up and germination is checked too soon, and an im- 
perfect malt is the consequence. But there is another point 
connected with good steeping. Practica! maltsters know the 





value of a bushy comming in helping to arrive at a free 
malt, and unless the grain be almost a semi-fluid at the first 
sprouting, the resultant comming is sprawling and feeble, | 
and falls off long before the barley be converted into malt. | 
Sixty hours is short enough time for even light Continental | 
barley ; for our own 66 jb. or 58 lb. barley 72 hours,is required | 
to permit of its taking a proper amount of flooring, and | 
ame the — where it ought to be, and even with those | 
ours sprinkling is not unfrequently required and resorted 
to. I dwell somewhat cnenale on this steeping matter, as 
short steeping is one of the principal causes of the production | 


settle malteters’ minds and drive them from old habits without | 
giving them data to make up better modes of operation. 


53 deg., while the practice in England is to have them at} 
60 deg. Fahr. The Dutch are quite right to keep their | 
floors, at least for half of the growing period, at 52 deg., or | 
lower if they can get them. Floors can scarcely be too low 
until a goodly bushy comming be formed, but English 
maltsters do not as a rule work so high as 60 deg. The 
general understanding is to make a beginning at 50 deg., and 
after the fifth or sixth day let the floors rise gradually, to 
finish at 60 deg. I like the Doctor’s remarks as to the 
advantage of depriving malt of its moisture before placing it 
on the kiln by using a withering floor. Half a centu 0 
withering was the rule, but the practice has so comp’ sadly 
died out that even the Excise in their printed documents call 
the spring floor the withering floor. Damp malt placed on 
a kiln produces a deal of acrospire, to prevent which several 
extra turns are necessary, and as Dr. Graham says it must 
be kept down in temperature to prevent vitrification, as it 
burns much more readily when moist than when dry. I do 
not know if wet malt will go into putrefaction on the kiln, 
but I have often felt a kiln of mod 9 smell quite acidly, and 
when the hand was thrust into its raw contents the corns 
would hang to it by virtue of the crystals of sugar formed on 
the kiln instead of in the mash-tun by the superabundance 
of moisture. On kiln drying the Doctor is somewhat ab- 
struse and rather too murky for practical purposes. “ Kiln 
drying stops germination,” “ increases dextrine,” “ produces 
empyreumatic bodies,” “and these bodies are found to have a 
considerable effect in the preservation of beer (query), and so 
the soluble albuminous matters in the after process are not 
so able to carry on decomposition when they are present.” 
“ Kiln dried malt diminishes the amount of soluble albumi- 
nous bodies ;” “and the last and t advantage is that it 
removes that disagreeable peculiarity which may be charac- 
terised as rawness.” There must be a printer's error here! 
Instead of kiln dried malt, I think Kiln drying of malt is 
meant, and that this gives it the qualities mentioned in the 
quotation. The idea that the last advantage of kiln drying 
is the removal of the disagreeable peculiarity which is charac- 
terised as rawness is peculiar ; f should have thought that 
this was the very first advantage of kiln drying, the primary 
necessity for it. The kiln is meant to drive the moisture 
from the grain, dry it, and cure it, and fit it for the store 
bins, or the mill and mash-tub as the case may be. I cannot 
see the use of boggling and ps pn omy so much over this 
drying matter. tracing of cause and effect from the 
beginning to the end of the kilning of a floor of malt, is 
highly interesting no doubt, but it is of more importance by 
far to instruct us in the knowledge of knowing when malt is 
eured, how to cure it, or when it is fit to be removed for use 





I should eay, full of valuable scientific information, but I 
will only look at the practical portion of it. Dr. Graham 


in brewing. Is it a question of heat (thermometer) or of the 
fuel gases (smoking)? Which; or is curing a product of 





of indifferent malt and bad beer, and because I think the | 
professor has treated the subject in a manner likely to un- | 


The Doctor says that the Dutch keep the malt floors at | 


both? Before we go to study thick kilns or thin ki i 
floored kilns or double-floored kilns, we want to ye ~ 
we want, so that we may be able to understand and invent 
the means to secure the end. It is not so much a deserip. 
tion of an instrument we want as what we are to do with it 
when we get it. I hold that a lecture ought to be definite to 
be useful; the chemical changes in the malt while drying are 
nothing toa ical man, the dryness or curedness all. 

_ I do not think that the double-floored kiln is of consequence 
in attaining to proper roy a I fear rather that it would be 
difficult to manage double floors, so that one or other tight 
not be too hot or too cold. But the double-floored kiln is not 
in use, and we need not waste time discussing it. As to 
overloading kilns, the construction of a kiln is of the first 
importance to the brewer, and a kiln may be so got up, that 
it would be almost impossible to take uncured malt from it 
time being granted. But the practice of the malteter may 
modify the action of a bad kilo, and this is often done by 
what is sup to be loading too heavy. 

Kilns o' f a century ago were simply curing houses; 
but from the loss of old brewing traditions through the 
supersedence of the old brewery masters, as brewers, by 
young clerks, coopers, cellarmen, and other inexperienced 
and generally uneducated people, the very uses of the kiln 
have been forgotten; and great machines with high roofs 
and tall vent shafts have been erected for the purposes of 
drawing large quantities of atmospheric air through the 
malt to dry (not to cure) it, although drying even is barely 
accomplished. The new high-draught kilns have been most 
detrimental to brewing, and I have seen brewery after 
brewery get into trouble through their introduction ; and the 
only remedy at the present time for the decuring effect 
of over draughting, is over heating, and its wretched conse- 
quences. 

Malt which might be cured at 150 to 170, and taken of 
the kiln pale, has to be heated to 180 to 200 and taken off 
scorched, to cause it to keep in bin or to give keep to the 
beer, which could be better got at the lower or curing 
temperature. The frightful palate harshness of many 
beers is due to this scorching of malt, which brewers, 
ignorant of the cause, and blaming everything but themselves, 
attribute to hop. It may seem strange, but the evils of 
such a kiln as r have been noticing are often to be found 
neutralised by the thickness of the malt upon it. A thickness 
of 15 in. to 20 in. as compared to half that body, affects the 
draught so much, that the best of malt may be made upon 
it. The thick mass of malt checks the draught effectually ; 
keeps a strata of the heated and curative gases in the malt 


| and beneath the kiln plates, and makes the ascending gases 


move so slowly that the heated air gets time to separate trom 
the cold air, and float above it, giving the cold in its turna 
chance of feeling the effects of the furnace. 

It will be seen that I am describing the open-chambered 
kiln, with choffer or fire lamp, and it is not unusual to find 
such a kiln \ith a fire, four times too large in the middle of the 
chamber, and all the windows open to counteract the heat : 
the huge fire being kept up to overcome the cold, and the 
air let in at every eranny to keep down the heat, the one 
acting in contention with the other, the raw air too passing 
right up through the malt from window to door without 
getting near the fireplace. 

The kiln subject is rather a tempting one, but I must bring 
my remarks to a close, as I mean merely a general criticism 
on Dr. Graham’s lectures, and not a dissertation of my own 
on the subjects of them. I shall next week, with your per- 
mission, look into the brewing lecture, and meantime beg 
to subscribe myself 
Ay Otp Baswen. 





Portuevugse Rattwars.—The Portuguese Government has 
submitted to the Cortes a Bill to authorise the construction of 
two new railways. The first line will commence at 
Beira-Alta, and will terminate at the Spanish network at 
Salamanca. The second will run from Baira-Baix to Mal- 


parten. 


Naval Exarverss.—Ata time when the engineer officers of 
the Royal Navy have managed to excite considerable public 
interest in their case, the following facts and figures, ex- 
tracted from the latest edition of the United States Navy 
Register, may not be out of place, showing as they do how 
liberally our cousins treat their mechanical officers. They 
can aflord to do so, because they do not employ highly- 
trained and cultivated engineers to perform mere manual 
labour, which can be better done by intelligent working 
men of the class called engine-room artificers by us, and 
machinists by them. On the Ist day of January, this year, 
the American Government had in commission exactly 50 
steamships of war. Of these 11 carried three engineer ollicers 
each, of all ranks; 28 carried two; while in the remaining 
11 ships one officer is considered sufficient to supervise the 
whole mechanical department. The following is the scale of 
pay and relative rank : : 

Title. Rank. Sea Shore Waiting British Navy. 
pay. duty. orders. Full pay. Half per, 
z £ £ £e £ & 


Fleet Engineer Captain 880 Sil 0 292 0 
Chief Engineer 
Ist 5 years )} Comr. and (560 480 400 219 0 109 10 


2nd »  |LtComr. |640 560 480 
3rd > according «700 640 520 





4th ue jto service | 740 720 560 
After 20 years | (840 800 600 32810 293 9 
Passed Assistant ‘ 
Engineer Lieut. 400 340 300 «164 5 100 7 
After 5 years ow 440 400) «40 s«182 10 Joo 7 
Assist. Engineer Mester 340 2300«|6©200)— («109 10 be Ww 
After 5 years x 330 320 240) «(118617 83 2 
£4 2 4. 
Machinists per month 15 6 7% 
Rotler makers - 86 
Copper smiths ” 86 
Firemen, Istcls. . 66 4m 
Firemen, 2nd cls. ,, 5 : ? 
Coal heavers ” ‘4 a 
Phese amounts are all calculated at the rate of four shillings 


to the dollar.— Portsmouth Times and Naval Gazette. 
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URBAN RAILWAYS.—No. X. 

Ix our Jast article we arrived at the consumption 
of coal per tom per mile under the conditions as- 
sumed in our investigations, so no further data than 
the weight of train will be required to enable us to 
tabulate the consumption of fuel per train mile. 

On the Metropolitan Railway the average weight 
of the ordinary trains, consisting of five long eight- 
wheeled carriages and tank engine, is about 126 tons, 
and that of the special ‘* Hammeremith . " 
trains is about 145 tons. On the District Railway 


” 


he ordinary eight-carriage train I about 
190 tons, and the heaviest load to be dealt with by 
the engine on either line will y be a closely - 


packed “ Ilarr rsmith” train, not far short of 
160 tons in weight. The engines used with the pre- 
ceding trains are all precisely identical, and their 
leading dimensions are as follow : 


Area of grate... ds eve 19 sq. ft. 
Heating surface ise 1014 ,, 
Diameter of cylinders ... ove 17 in. 
Stroke oes “de ose . 24 ” 

ft. in. 
Diameter of driving wheels (4 coupled) E : 


Length of wheel base, tot 


Fa » _ Tigi eee oo OW 
Leading end carried on four-wheel Bissell truck. 
Pressure of steam 130 lb. per square inch. 

Weight in working order 42 tons 3 ewt., of which about 

30 tons are on the coupled wheels. 

The tractive force of the engine will be 
17° x2 _ 100 Ib. 
5.78 

for each effective pound pressure per square inch in 
the cylinders ; hence, if W be the gross weight of 
the train, and / the tractive force per ton as be- 
fore, the corresponding mean effective pressure p, 
will be : 


=WS 1 
ae te (1) 
We may now tabulate the required mean pres- 


sure, and the probable consumption of fuel per train 
mile in each of the instances referred to in the last 











paper : 
j 
S ha 5 Ses 
te i oc = 
Weight | ae | £ Fe gs & Beg A 
ot b= 2 2% g a 
vain oe | s . 
me jh | Se 
& m | a LY 
tons lb, | = Ib. Ib. Ib. 
126 50 | 100 63 | 34.4 
- e | 200 ai | 26.4 
. 57.5 | 100 725 | 27.5 
fe ». 1 ese oa 
145 bY 100 ” 39.6 
is < | 200 ra | 80.3 
. 7.5 | 100 | 84 | 816 
" » |) Be F _ | 
120 50 100 | 60 82.7 
. “ 200 | a | 25.1 
7.5 | 100 | 69 | 26.2 
. - ta - | 22.8 
160 50 | 100 80 43.6 
oe ‘a 200 | - | 33.4 
57.5 100 | 34.9 
» ea ‘a. Ee 
The theories enunciated, and the conclusions 
drawn in the whole series of our articles on 


“Urban Railways,” must stand or fall with the 
last two columns of the above Table. It is in- 
cumbent upon us therefore to show: First, that the 
mean pressures of steam assumed are such as ob- 
tain in practice with the given engine ; and, second, 
that the actual consumption of fuel approximates 
to the calculated amount, and that the sensitive- 
ness to slight variations in the tractive force and 
brake power exhibited in the calculated results is 
reflected in actual practice. 

If we were dealing with an ordinary railway, a 
mere inspection of the Table giving the leading 
dimensions of our engine would satisfy us that at 
the low speed at which we are working, even the 
highest of the mean pressures required in the cylinder 
would be maintains without the slightest difficulty. 
But we are dealing with an underground railway, 
where for long continuous portions of the line the 
exhaust is discharged into condensing tanks, and 
where consequently the rate of combustion and 
evaporation will be far lower than on ordinary lines. 

at the pressure in the boiler must vary consider- 
ably is a theoretical necessity of the given con- 
ditions, but the extent of the variation in actual 
working is a question which experience alone can 
conclusively decide, and to such experience we must 
Row appeal. 

Twenty years ago the prejudice against Mr. 


Fowler's project for an underground urban railway 
was so general, and the anticipated difficulties in 
efficiently ventilating the line were so formidable, 
that it would have n futile to attempt to carry 
the Metropolitan Railway Bill through Parliament 
if it had been proposed to work the line with an 
ordinary locomotive emitting steam and the gaseous 
roducts of combustion. Mr. Fowler, therefore, 
etermined to dispense with firing altogether, and to 
obtain the supply of steam necessary for the per- 
formance of the single trip from a plain cylindrical 
-ended boiler, which was to be charged at each 
of the line with water and steam at a high pres- 
sure—precisely the same scheme, in fact, which has 
been recently brought into successful operation in 
the New Orleans steam tram cars, It was con- 
tended by the opposition that the loss of heat by 
radiation during the half-hour run would be so 
serious as to entirely cripple the power of the en- 
gine, but this little house of cards fell about their 
ears when Mr, Scott Russell gave evidence that 
he had constructed a full-sized boiler for Mr. 
Fowler, and on trying the experiment had found 
the loss of pressure in five hours to be less than 
30 Ib. per square inch! Although the practicability 
of this scheme was satisfactorily demonstrated, it was 
never put into execution; for, as time elapsed, a 
more just estimate of the possible traffic on the 
line was entertained, and it was then seen that such 
a non-elastic machine as a hot-water locomotive 
might entail practical inconveniences of more serious 
moment than any which could result from imperfect 
ventilation, even if a very inferior class of engine 
and fuel were employed. The first engine actually 
constructed for the Metropolitan Railway was a 
compromise between the contemplated design last 
referred to, and the already described engines with 
which the traffic is at present worked. The special 
features of this experimentalengine were: large water 
space, small tube surface, and a capacious firebox 
with a quantity of firebrick stowed away therein. It 
was purposed touse a sharp blast on the open portions 
of the line, so that in traversing those lengths a sufti- 
cient quantity of coke would be consumed to supply 
the necessary mechanical power for the performance 
of the entire trip. The hot water, firebrick, and 
incandescent aa would thus serve as a reservoir 
of power—a sort of chemical flywheel in fact—to 
carry the train over the covered portions of the line, 
where all dampers being closed it was assumed no 
additional power would be created. Experiments 
with this engine satisfied the engineer that the fire- 
brick might be dispensed with, and the design be 
assimilated more closely to an ordinary engine. As 
a consequence the present type of engine was de- 
vised, and it is satisfactory to add that it has at all 
times met the ever-increasing demands upon its 
powers without fail and without distress. 

Referring once more to the Table giving the lead- 
ing dimensions of this engine it will be noted that 
an exceptionally large grate area, and, considering 
the light trains and low speeds, a liberal allowance 
of heating surface, have been provided, and it will 
be justly concluded that the due supply of steam 
will be dependent merely upon the rate of com- 


_| bustion admissible upon the given railway. The ex- 


perience of the past ten years’ working of the Me- 
tropolitan Railway conclusively proves that the 
variations in the boiler pressure are practically de- 





pendent, not upon the specific weight of train, but 
upon the fixed conditions as to putes and length 
of covered and open portions of the line. Thus, 
in 1867, when four-carriage trains were worked at a 
somewhat slower speed than are now the six-carriage 
trains, the pressure in an average of 16 journeys fell 
from 130 lb. to 96 lb. in running between Moorgate 
and Bishop’s-road stations, a distance of 44 miles, 
chiefly underground. Afew months ago the writer 
found the pressure to range from 1301b. to 98 Ib. in 
performing the same trip with the same engine, but 
with a train 50 per cent. heavier than in the last- 
| cited instance. In running up an underground 
grade of 1 in 100 for a distance of about } mile, the 
fall of ;pressure as observed in 1867 was 12 Ib., 
whilst with the heavier trains of 1874 a further fall 
of 5 Ib. was noted. On the other hand, in running 
down the same grade the rise of pressure in the 
former instance was but 3 Ib., and in the latter 14 1b. 
Again, a rise of no less than 40 lb. was recently 
noted by the writer in traversing a distance some- 
what under a mile ona horizontal grade, and with a 
120-ton train. All the instances cited illustrate 
the elasticity of the Metropolitan engine as regards 
steaming capacity, and it may be taken as proved 
by experience, that on an d urban rail- 
way where the loads to be taken by the engine 








differ as much as 50 per cent,, there need be little if 
any loss of steam from blowing off, and yet at the 
same time the minimum oes need never fall 
more than 35 lb. below the load upon the safety 
valve. In the ong we are considering the maxi- 
mum pressure is limited to 130 Ib. per square inch, 
and we may, therefore, adopt 130—35=95 Ib. for 
our minimum pressure, We now require to know 
what wili be the mean pressure in the cylinders under 
these given conditions as to doiler pressure, 

This point will be best decided by experience, and 
we cannot do better than refer to Mr. Clark's 
analysis of the indicator diagrams taken by Sir D. 
Gooch from an engine of almost identical propor- 
tions with the Metropolitan engine. The mean of 
36 diagrams taken gave the average effective pressure 
in cylinder as 79 per cent. of the boiler pressure when 
the cut-off was at two-thirds of the stroke, and 
63 per cent. when the cut-off was at one-half. Upon 
this basis the mean cylinder pressure in our case 
would be as follows : 


Mean 

Period of Boiler Cylinder 

Admission. — Pressure, 
b. tb, 
Two-thirds 130 103 
rs 95 75 
One-half 130 82 
95 60 


Comparing the mean cylinder pressure as given 
above with the required pressure as set forth in the 
Table at the commencement of this article, we see 
at once that the tractive force per ton assumed in 
our calculations will be within the power of the 
engine, and we may therefore conclude that the 
actual consumption of coal per train mile will be 
fairly represented in the last column of the said 
Table if our theories be sound and our deductions 
correct, Let us test their accuracy. 

We have before us a fortnightly return of the 
working of 32 engines on the Metropolitan Railway, 
made some few years ago when the tratlic was not 
quite so heavy as at present, and we find the con- 
sumption of fuel per train mile then ranged from 
24.31 lb. to 32.76 Ib., the average of the whole being 
28.12 lb. Referring to our Table we find the 
estimated range in the instance of the }26-ton train 
is from 24 lb. to 34.4 lb., the mean being 28.07 lb. 
Again, it is understood that the present average 
consumption, inclusive of the heavy Hammersmith 
traflic, is not much less than 32 Ib., and this also 
will be found consistent with the results set forth 
in the Table. We may refer briefly to the working 
of the District Railway in further corroboration of 
our estimates, 

Selecting at random the returns of two consecu- 
tive months’ working we find that after a proper 
allowance has been made for shunting, the mean 
consumption of the several engines during the two 
months ranged from 21.31b. to $2 lb., the average 
of the whole being 27.2 lb. Our estimate for the 
120-ton District train exhibits a range of from 
22.8 lb. to 32.7 Ib. and a mean of 26.7 lb., which is 
again satisfactory. 

It will be unn to pursue the comparison 
of actual and calculated results further. We have 
done enough to justify our theoretical conclusions 
and to prove, a8 proposed in our sixth article, that 
they ‘do not involve some practical absurdity, such 
asa consumption of 60 Ib. of coal per train mile 
instead of 30 Ib., or necessitate the remodelling of 
existing time tables to any formidable extent.” 

It may be thought by some that in our desire to at~ 
tain simplicity we have omitted to investigate the in- 
fluence of several important elements which might 
appreciably affect our final conclusions. We do 
not contend that important conditions have not 
been ignored; indeed we have ignored them ad- 
visedly, because they are mutually destructive, 
Thus, we have assumed that every particle in the 
mass of a railway train moves at the same given 
velocity, and we have made no corrections for the 
varying velocities of the tyres and other rotating 
masses. We have, again, assumed that the tractive 
force, the frictional resistances, and the brake force, 
are severally of constant intenaity during their 
period of action. None of these assumptions are 
correct, but the errors mutually cancel, and do not 
ap in the final result. Thus, if we corrected 
for the action of the wheels at starting, we should 
find that the time occupied in getting up speed, and 
in performing a given number of units of work, 
would be longer than that previously deduced ; but 
we should immediately have to reduce the Ume back 
to practically its former amount, because the trac- 
tive force is not constant, but is greatest when first 
applied, and diminishes as the boiler pressure falls 
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__ _ _ — ———— —-— Oe —— 
during the run. Again, precisely the converse | 
operation occurs during the retardation of the} 
train, since the brake force increases in intensity | 
towards the end of the run. Further, during the time 
the train is running free, the action of the rotating 
parts is eliminated by our assumption of uniform 
friction. Since in each instance the disturbing | 
elements are mutually destructive, it is evidently | 
preferable to ignore them altogether than to pretend 
to refined accuracy, in an investigation dependent | 
upon the varying pressure of steam atstarting and | 
of the brakes in stopping—matters in themselves | 
to a great extent dependent upon the qualifications | 
of the persons in charge of the train. } 
We have shown the important influence of tractive | 
force and brake power on the consumption of fuel | 
r train mile, and we shall now briefly consider the | 
influence of the same elements on speed, which, as | 
we have already seen, is the desideratum of all others 
the most difficult of attainment on an urban railway. 
The consumption of fuel per train mile in the 
three cases we have now to investigate will be that 
due to the performance of 14.6 mile pound units of 
work perton of train. Referring to Articles V. and 
VI. for the necessary equations, the mean speed in 
each of our three cases may be deduced as follows: 
Cast I—Tractive force 57.5 lb. per ton. Brake 
power 100 lb. per ton. 
a= «6.254, se—.16, and e,= .086 miles. 
t:=64.6, ¢,= 19, and t,=23.7 seconds. 
Maximum velocity =28 31 miles, o,=26.076 miles. 
Mean velocity =16.78 miles per hour. 
Case I1.—Tractive force 50 Ib. per ton. Brake 
power 200 lb. per ton. 
a= .292, 165, and a,= .043 mile. 
t,—75.1, 22.3, and ¢,=—12.2 seconds. 
Maximum velocity =28 miles, r,—=25.37 miles. 
Mean velocity = 16.44 miles per hour. 
Case IIL.—Tractive force 57.5 lb. per ton. Brake 
power 200 lb. per ton. 
= 244, s.= 208, and s,= .048 mile. 
t,=64.6, t,=24.9, and t,—12.2 seconds. 
Maximum velocity=28.31 miles, ¢,= 26.37 mile. 
Mean velocity =17.7 miles per hour. 
Tabulating the preceding results, and including 
our standard case of 50 |b. tractive force and 100 Ib. 
brake power, we find the mean speeds upon our 
urban railway, with a cons/an¢ consumption of fuel, 
but with varying proportions of tractive force and 
brake power, to be respectively as follow : 
Mean Speed 
per Hour 
(exclusive of 





*,= 
t,> 


Tractive Force Brake Power 


per Ton. per Ton. Stoppages.) 
Ib. Ib. miles. 
50 100 15.64 
a 200 16.44 
57.5 100 16.78 


- 200 17.70 

The sensitiveness of the speed to even slight 
variations in the intensity of the tractive force and 
brake power is adequately illustrated by the above 
cases ; we may, therefore, now pass on to the con- 
sideration of the far more powerful influence exer- 
cised by the force of gravity, when a dipping gradient 
between the stations offers the necessary induce- 
ment to that force to come to our aid. Let us 
assume that the half-mile of line between the several 
stations is made up of two equal lengths of 1 in 50 
gradient, falling from each station, and ascertain 
as before the influence of this variance in the condi- 
tions, upon the speed and the consumption of fuel 
per train mile. 

Case I.—Tractive force between 50 and 60 Ib. 
perton. Brake power 200 lb. per ton. 
Consumption of fuel, as on horizontal 
line, equivalent to the performance of 
14.6 mile pound units of work per ton 
of train. 
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Assuming that the steam be shut off when half | 
the journey has been accomplished, we have for the | 
tractive force | 

6 unite_. 

fa 'b6 unite _ 56 410. per ton. | 

20 mile 

Our speed in this instance being higher than before, | 

we must correspondingly increase our allowance for | 
mean friction from 12lb. to 15]b. per ton, and, 

since the grade of ] in 50 is equivalent to 448 lb. 

r ton, our accelerating force will be 58.4+44.8— 
Ce 88.2 lb. per ton, and our maximum speed : 

eo V70.6x 25X882=89.5 miles per hour. 
Proceeding, as in previous cases, we have : 
a= .25, #,= .215, and #,—.035 miles. 
(=—465.5, t,=—23.8, and t,= 10 seconds. 
Maximum velocity= 39.5 miles, r,=25.5 miles. 
Mean yelocity=22.7 miles per hour, 





Comparing this result with our original 15.64 
miles per hour, it will be seen that the increase in 
the tractive force and brake power has added two 
miles per hour or 13 per cent. to our mean speed, 
and the dipping gradient a further five miles per 
hour or 32 per cent. increase, and it will be remem- 
bered that this highly desirable end has been at- 
tained without the expenditure of a single additional 
pound of fuel. Such being the influence of a dip- 
ping gradient upon the speed, let us now ascertain 
what will be its influence upon the consumption of 
fuel, the speed being constant. 

Case II].—Mean speed about 15.64 miles per hour. 

The retarding force of the 1 in 50 up gradient 
being 44.8 Ib, per ton, and of the friction 12 1b. per 
ton, it follows that these forces alone, exclusive of 
the brakes, would bring to a standstill at the top of 
the 1 in 50 incline, a train which at the bottom of 











Ls 


the same incline had acquired a velocity (r) e- 
pressed by the following equation: 


o=V 708 x 25 x568=31.62 miles per hour. 


But the maximum velocity being such, the mean 
velocity will be somewhat higher than the required 
15.64 miles per hour, hence no further calculation 8 
necessary to show us that in the present case 
brakes are not a theoretical necessity. Consider 
for a moment the importance of this inference: If 
brakes be not a necessary provision, the engine will 
be released entirely from its formerly onerous daty 
of grinding away the brake blocks, and we have 
seen (Article V.) that out of a possible consumption 
of 36 Ib. of fuel per train mile, no less than 21 Ib. 
would be wasted in the performance of that useless 
duty, "which by the adoption of a dipping gradient 
we have entirely evaded, 
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HARTIG’S REGISTERING DYNAMOMETER. 
CONSTRUCTED BY THE SACHSISCHE MASCHINEN-FABRIK (FORMERLY R. HARTMANN), CHEMNITZ. 
(For Description, see page 329.) 
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Again, since the engine has to perform but 6 mile- 
pound units of work in a distance of .25 mile, 
the tractive force required will be no more than 
24 lb. per ton, or considerably less than one-half that 
necessary when the rails were horizontal. It may 


be urged that although the tractive force required is | 


but 24 Ib. per ton, the engine must be capable of 
exerting on an emergency a force of 56.8 lb. per 
ton, or it would not be able to mount the 1 in 50 
incline in the event of a breakdown, or of the train 
being stopped by signals. ‘This would bea perfectly 
legitimate objection in the present instance, since 
our inclines are of constant occurrence, although 
examples are not wanting of the successful conduct 
of traffic under similar conditions as regards dis- 
arity of tractive force and resistances. On the 

orth London Railway, for instance, there occurs 
an incline longer and steeper than any on our 
hypothetical railway, and accepting the state- 





| that line as to the weight of trains taken up that 
incline by his engines, it follows that the tractive 
, force would be about 27 lb. and the resistances 
641b. per ton, or but little different to the 24 lb. 
| and 56.8 assumed in our calculations, 

But granting that our engine must be capable on 
an emergency of surmounting the ruling gradient 
without the benefit of a run, what does the com- 
pliance with this condition involve? Simply this : 
Our gradients must be somewhat flatter t 1 in 
| 50 and our speed somewhat greater than that 
| assumed, but our consumption of fuel per train mile 

will remain constant; for although brakes would 


the waste of power entailed thereby will be but 
nominal when compared with the destruction occur- | 
ring on a level line of railway. Possibly in practice | 
the public and not the locomotive superintendent | 
| would benefit by the adoption of the modifications 


which have from to time suggested themselves in 
carrying on the present investigation, in other 
words, increased and not lighter engines might 
be the consequence of their adoption, but this is a 
matter which concerns us not. 

That there is nothing new under the sun is a 
truth cheerfully acquiesced in by all save enthusi- 
astic patentees, and though no further proof of the 
soundness of this adage is wanting, we may be ex- 
cused for citing a singular confirmatory instance 
which thrust itself on our notice a few days ago 
when casually turning over the leaves of a venerab 
‘* Treatise on Railway Improvements” published in 
1833. We there found an empirical demonstration 
of the increased speed attained on a line with 
dipping gradients as compared with that on a level 
line, the tractive force in each instance being con- 
stant. Two little railways were laid out ; on one the 
rails were horizontal, and on the other er ype 
up and down ients of 1 in 15 were ado 
to work on these lines a little engine, 
clockwork, and a carriage were provided. 

The average speeds attained with varying loads, 
as deduced from a long series of — are 
fairly exhibited in the succeeding table : 

a of Train. Horizontal Line. Dipping Gradients. 
” 


- —a ——seo 


iven by 


12 14 3.95 5.45 
22 14 2.64 3.95 
82 14 1.60 2.40 
42 14 73 2.00 


The little train we all know was simply roe, Yom 
strict obedience to Newton's immutable secc1d law 
of motion, upon which the whole of our investiga- 
tions and conclusions are founded. The results, 
nevertheless, were 80 meg the experimentalist 
and others that a large y of shareholders 





memorialised their directors to arrest the con- 


| struction of the London and ae Railwa 
' of course be a practical if not theoretical necessity, | until these strange phenomena were fully elucidated, 


and even George phenson himself for a time 
appeared to be nodding—Aliquando bonus dormitat 


Homerus! 





BRakes ON THE PEUnsrivawia.—The Pennsylvania Raii- 
road Com; to reduce its force of 


ments of the late locomotive superintendent of , in the construction and working of urban railways | nearly ail the treine having been provided with air brakes. 
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METALS AT THE VIENNA 
EXHIBITION.—No. X. 
ZAIN 
Tnoven Great Britain is a producer of over 5000 
tons of zine or spelter annually, obtained partly 
from blende or sulphide of zine ores, derived from 
the mines of Cornwall, NorthWales, and the Isle of 
Man, and partly from calamine or carbonate of zine, 
for the greater part imported from Spain, Sardinia, 
and Algiers. we could not detect at Vienna a single 


exhibit of this metal, « ither from the mother country 
1 











or the colonies, with the sole exception of a specimen 
of yellow blende from the Perseverance Mine, Col- 
lir wt od, Nelson, in New Zealand, which was almost 
pure sulphide of zine, with 60 per cent, of met al 
It is to be regretted that the spelter works of South 
and North Wales, and the North of England were 
entirely unrepresented. The total production « f 
spelter or raw zine in Euroy stimated at about 
113,000 tons per annum, of which quantity there 
are made in Prussia, 58,200; Belgium, 40,000; Eng- 
land, 5000; Russia, { France Austria 
2200; Spain, 1600; and Saxony, 100 tons. The 
q intity of spelter made in th ts ted States, | ir- 
ticularly in the States of New Jersey, New York, 
New Hampshire, and Pennsylvania may be com- 


| uted at about 4000 tons annually; however, it has 
been ure atly on the increase of late years. France 
showed some samples of zinc ore from her Mediter- 
ranean colony, namely, from the mines of ’Ouaren- 
senie, in Algiers, and brown blende from those of 
Kef, at Oum-Theboul, in Constantine. 

Spain, which is very rich in zinc, but only manu- 
factures it to an insignificant extent, made a 
good show of zine ores Since the important de- 
posits of calamine and silico-calamine were <dis- 
1852 by he late Adolphe La ine 

metallurgy at Liége, the working 
and mining of these made enor 
mous strides, The Cantabrian Mountains, which 
stretch from the Pyrenees westward through the 
provinces of Guipuscoa, Santander, and Asturi 
chit fly composed of rocks which belong to the cre- 
tacean period, and the lower parts of which consist of 
me, above which 


covert d in 
professor of 


minerals has 





as are 


alternations of sandstone and limest« 
follows a thick bed of arvillace 

on its top a considerable thickness of dolomite, 
both, however, separated by a distinct bed of clay, 
which is richly impregnated with hydrate of iron, 
ochre, and limonite. This bed forms, to a very 
great distance, the underlying stratum of numerous 
metallic deposits within the dolomite. These ore 
deposits have generally a very irregular shape, 
being partly beds and pockets, but sometimes they 
assume the character of lodes, which penetrate up- 
wards through the rugged and corroded dolomite. 
‘The ores are blende, calamine, silico-calamine, 
willemite, and oxide of zine, together with lead 
ore, iron ore, and pyrites. At the Fortuna Mine 
leal ore is predominant, this having been raised 
in the times of the Romans, as clay lamps, of Ro- 
man origin, found in the mine, testify. The mines 
Nuestra Senora de las Nieves and Augustina, near 
Nestosa, produce principally calamine in beds and 
lodes, the purest ore 


ous limestone, and 


be ing 


silico-calamine, with | 


66.25 per cent. oxide of zinc, 23.74 silica, 8.31 water, | 


and 1.08 alumina, but also carbonates and oxides 
A curious mineral, carranzite, is also found here, con- 
taining 28.45 per cent. oxide of zinc, 20.27 alumina, 
51 silica, and 19.65 water; it resembles soap- 
stone, and when fresh broken is white, but, ex. 
posed to the air, it soon becomes brown and black. 
Lhe ores of Cumullas are similar, but contain mori 
blende, and sometimes much galena ; 
exhibited by Perez dal Molino, of Santander, and 
i Co., of Cumillas, being both blend 
and calamine Fis ur calamine wer: 
shown at Vienna by the Compania Asturiana, of 
‘Torre la Vega, and from Tolosa, near Guipuscoa 
Ihe South of Spain showed exhibits from Badajoz 
and Carthagena 1 113,500 tons of zu 
re in 1869, of which by far the greater part was ex- 
ported to England, Belgium, and Rhenish Prussia, 
In the de partment of Italy we met with samples of 
blende from Parre, near Bergamo, in Lombardy ; but 
the greatest dey ts of zine ore are to be found in 
Sardinia, in the neighbourhood of T 


ol 


samples were 


Dernier an 


1 samples of 





Spain rais 





. 
le , 
glesias. ‘ 


Minister Sella, formerly Sardiniar mining engineer, | 


we owe a very good ure ol gical map of this island, 
from which it appears that the zinc deposits of 
Sardinia belong to the silurian limestone and 
dolomite, and that they are of equal age with the 
lead ore beds of Sardinia, mentioned in a former 
article. We noticed a of calamine and blende 


from Iglesias, exhibited by the Montefidano and 


Mouteponi Companies, by the Compagnie des Bon® 
Amis, Messrs. Henfrey, Etchats, an 
nesa and Vieille Montagne Companies, and others ; 
and calamine by the Sardinian Company from the 
mines of Finy and Nebideddo, The ores contain 
generally some lime and lead, and some of them 
fluorspar, and then they require an attentive treat- 
ment in the furnaces, 
zine yet made in Sardinia, nearly all the ores being 
shipped to England and the Continent. 
Vienna 


‘There is hardly any metallic | 


j and Co., Coal Yard, Drury-lane. 
d Go: the Gon- | hes cylinders 6 in. and 15} in. in diameter respectively, and 


| 


} 


From Sweden we found shown at 
very fine specimens of brown blende in the col- 
lection of the Vieille Montagne Company, de- | 


rived from their mines at Ammeberg, 
carsund. ‘The metamorphic gneiss contains here 
large beds of blende, partly well mixed with the 
rock, so that it must be separated by stamping and 
washing 
as 32,000 tons of ore; and the value of the estate is 
booked at about 160,000/., the outlay for it having 
attained the respectable sum of 360,0002. 
Norway produces also ore of zinc blende, near 
Drammen, at the Jarlsberg mines, and exports 
about 3000 tons of washed ores to England; of 
these ores we found a very complete collection ex- 
hibited, showing the products of the self-acting 
jigging machines, and of the Rittinger side-blow 
tables, which are employed for the dressing of the 
ores after being crushed in Blake's stone breaker, 
and Carr's disintegrator, and classified in rotating 
sieve classifiers, and in Rittinger inverted pyramidal 
classifiers or ‘* Spitzkasten.” 

In the Belgian section we noticed amongst the 
exhibits of the Bleyberg-és-Montzen Company, 
good specimens of blende, and the mines of Bley. 
berg and Schimpe r yielded in 1872 not less 
than 4500 tons of that mineral. Near Montzen, 
close to the Prussian frontier, the mountain lime- 
stone contains a considerable lode, running from 
north to south, which in its northern part yields 
principally galena, and is found metalliferou to a 
depth of over 77 fathoms, while towards the south 
in the Renaissance mine, the lode contains more 
zine ore, and is followed here down to a depth of 
90 fathoms. Besides this lode the company drives 
workings upon a so-called contact-deposit, which is 
found between the mountain limestone and the un- 
derlying rocks of the Upper Devonian or Verneulli 
slate, and seems to be the continuation of the lode. 
This bed or bunch of ores contains both galena and 
blende, and is explored to a depth of over 70 
fathoms, and at the Schimper mine, over 250 


near Os-| 


| pressure used varied from 35 Ib. to 50 Ib. per square inch 


The engine in question 


it drives a double-acting pump 5} in. in diameter, the stroke 
being 10 in. The pump is driven direct from the low- 
pressure piston rod. Daring the experiments the steam 
while by throttling to a greater or less extent the delivery 
pipe of the pump, the latter was made to deliver againgt 
pressures varying from 30 Ib. to 88 Ib. per square inch, 
The performance of the engive during the trials was ex- 
ceedingly satisfactory, and although—from the variations 
made in the loads on the pump, for the purpose of testing 
the working of the engine under different conditions—jt was 
not possible to measure the quantity of steam used per horse 
power developed, yet indirectly a clear proof was given of the 


| saving effected by the provision made for using the steam 


expansively. Thus, in one experiment the engine, with an 
initial pressure of 44 lb. per square inch in the high-pressure 


é : P | cylinder, was worked steadily delivering water against a 
These mines produced, in 1871, as much | 


pressure of 78 Ib. per square inch, the indicator diagrams 
showing that in this case the work done per stroke was 
703 foot-pounds in the high pressure, and 845 foot-pounds 


| in the low-pressure cylinder, or 1547 foot-pounds in all. 


fathoms in length, with rich ore ground, The 
mines are drained by steam and waterpower. ‘The 


ores 


mill, which is provided with the most approved 
modern ore-dressing machinery. ‘They are then 


ground toa fine powder, carefully roasted in large 
calciners, in order to drive out the sulphur, and to 
prevent the formation of sulphates, and reduced in 
retorts into metal, of which 940 tons were obtained 
in 1872, together with 2031 tons of lead, and 880 Ib. 
of silver, 


COMPOUND STEAM PUMPS. 


Anout eleven months ago (ride pages 420 and 421 o 
ur fifteenth volume) we illustrated and described a 
» especially inten 
working pumps direct, which had then been lately design 
by Mr. Edward Field (the inventor of the well known Fiel 
boiler) and Mr. F. M. Cotton, of 
Adelphi. In designing this engine, one of the chief objects 
kept in view was to retai 
f the direct-acting steam pumps, of which such large 


arrangement of compound eng 





Chandos Chambers, 





as far as possible the simplicity 





and in addition to obtain the 
anner in 


numbers are now in use, 
means of working the steam expansively. The m 
which this end is attained in the engine under noticé 


istracted 





have said, c 
piston of the low-pressure 
ylinder is made long enough to contain within it the 
- The high-pressure piston does not 
but is carried at the end of a rod, of which the other 


genious. The engine is, as we 


the compound system, and the 


high-pressure cylinder 


move, 


raised are hand picked, and dressed in a} 


The work accounted for in water delivered was (allowing 
for reduction of pump piston area due to piston rod) on the 
average 1367 foot-pounds per stroke, and the frictional re. 
sistances, &c., of engine and pump combined, thus appear 
to have been but about 114 per cent. Now this experi 
ment affords a means of arriving at an approximate estimate 
of the steam consumption as compared with that of an 
ordinary direct-acting steam pump. For Messrs. Field and 
Cotton's engine is—save that it is steam-jacketted—in the 
same condition as the steam cylinder of an ordinary direct- 
acting steam pump of the same size, and it may be safely 
assumed that it will not take more steam per stroke than the 
latter. In reality, in fact, it may be expected to take rather 
less, as it is subjected to a less range of temperature, while 
the steam jacket will also tend to check condensation of the 
steam on its admission. But a direct-acting steam pump 
with 6 in. steam cylinder and 5} in. pump would, when 
supplied with steam at 44 Ib. pressure in the cylinder be 
only capable of delivering water against a pressure of about 
51 Ib. per square inch (the friction being taken at 10 per 
cent., and the back pressure at only 1 Ib. per square inch), 
whereas in the engine under notice the delivery took 
place, as we have said, against a pressure of 78 Ib. The 
gain by using the steam expansively, as compared with ils 
use non-expansively in ordinary direct-acting steam pumps 
may, therefore, in this case, be assumed to be-as about 78 
to 51, or say about 54 per cent. more than the work dove 
by the ordinary steam pump. 

It will be noticed that in the engine on which the expe- 
riments were made the ratio of the two cylinders is almost 
exactly 5 to 1, and with this ratio and steam at an initial 
pressure of 44 lb. per square inch, as in the trial just re- 
ferred to, the final pressure should (allowing for clearance) 
have been some five pounds per square inch below the atmo- 
sphere. It so happened, however, that the steam supplied 
to the engine wag very moist, and the consequent re-evapora- 
tion thus raised the terminal pressure, the indicator 
diagram in all cases showing a final pressure above the 
atmosphere. The proportions of the cylinder of this en- 
gine, however, are more adapted for use with initial pres- 
sures of 70 to 80 lbs. or upwards, or in connexion with a 
condenser, if lower pressures areemployed. It is we believe 
the intention of Messrs. Field and Cotton to fit some of 
their larger pumps with condensers, and we hope on a future 
occasion to have an opportunity of reporting on the perfor- 
mance of a pump so fitted. 

In concluding this notice of Messrs. Field and Cotton's 





} steam pump we should state that the indicator diagrams 


end is fixed to one of the low-pressure eylinder covers. ‘The | 


abutment, and the 





high-pressure piston thus forms a fixed 


high-pressure cylinder slides to and fro past it, according as 


steam is admitted to one side or the other. The distribu- | 
' 


tion of the steam is effected by steam moved piston valves, 
and the passages are very short and direct, while as steam 
at the boiler pressure is freely admitted to the interior of 
the low-pressure piston around the high-pressure cylinder ; 
the latter, and also the greater part of the surfaces of the 
low-pressure piston are steam jacketted. 
large engines coustructed on this plan the low-pressure 
cylinder may be steam jacketted entirely. 

We are led to again speak of Messrs. Field and Cotton's 
plans from the fact of our having been able during the past 
week to make some experiments with a steam pump con- 
structed on their system at the works of Messrs, McGlashan 


} 


In the case of | 





| cation. with the masterly way in which 


from the two cylinders when pieced together show the exer- 
tion of a very uniform force throughout the stroke, the 
variation being practically only about 10 per cent. under the 
average conditions of working. We should add, too, that 
the performance of the steam-moved valves during the trials 
was all that could be desired, the engine being run steadily 
at speeds varied at will from about 15 to over 60 double 
strokes per minute without any hitch whatever. 

Lonpon AssociaTion or Foremen EnGiIngers A¥D 
DgavuGutTsmMeN.—The ordinary monthly meeting of members 
and friends of this Institution was held on Saturday, May 
2nd, at the City Terminus Hotel. It was very numerously at- 
tended. In the first instance, Messrs. Hamilton, Walker, and 
Luke were unanimously elected honorary members. After- 
wards Mr. George Banks Rennie, C.E., read a paper 
tay illustrated with diagrams on the “Pumping 

{achinery recently made by the Messrs. J. and G. Rennie, 
for emptying the New Graving] Docks at the Royal Dock- 
yard, Chatham.” Mr. Rennie minutely and practically 
described the very efficient appliances constructed by bis 
firm for the purpose indicated, and replied in the most clear 
and satisfactory manner to the various questions subsequently 
addressed to him. In the discussion, which was well sus- 
tained, Messrs. D. Thomson, Phillips, Cassels, Ives, Briggs, 
and others, took part. In putting the vote of thanks, Mr. 
J. Newton, who presided, took occasion to express his gratifi- 
ir. Rennie bad 
dealt with his subject, and hoped that now that the “ice 
which had hitherto surrounded them had been “ broken,” 
other honorary members would also read papers at the sittings 
of the Associated Foremen and Draughtsmen. Mr. Newton 
also paid a feeling tribute of respect to the late Mr. Georg? 
Rennie, to whom he (the chairman) had just forty years ag° 
been apprenticed. It was very late in the evening when the 
pr gs terminated. 
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HARTIG’S DYNAMOMETER. 


On pages 326 and 327 we illustrate a dynamometer 
designed by Dr. Hartig, and constructed by the Siich- 
sische Machinen-fabrik,, of Chemnitz. This apparatus is 
intended to record, like Morin’s rotary dynamometer, the 
anount of work performed in transmitting motion to any 
machine, but it has this advantage over the instruments of 
Moria, Batchelder, or Wilde, that both its driving and 
driven pulley are in one vertical plangyand in connecting the 
apparatus none of the pulleys have tobe shifted. ©. 

The dynamometer we illustrate, and which was exhibited 
last year at the Vienna Exhibition, belongs to the Poly- 
technic School of Buda-Pesth. The two shafts A and B are 
carried in bearings at the sides of the frame. On the pro- 
jecting end of each shaft is a steel sleeve E, fastened to the 
shaft by a key and keyway, as shown, and oneal sleeve 
is a fast and loose pulley C, C, and Dj Dy. When the 
apparatus is employed it is so placed that one of the fast 
pulleys, usually thatonthe shaft A, is connected to the trans. 
mission pulley by a strap, whilst the other fast pulley, 
also by a strap, communicates motion to the- machine 
tested. On the shaft A there is a toothed ‘wheel a, 
13.937 in. in diameter, and with 34 teeth» gearing into the 
wheel 4, 29.567 in. in diameter, and with 102 teeth. This 
wheel / has an internal circle of teeth, 23.622 im. in dia- 
meter on the pitch line, and 72 teeth. These gear with an 
intermediate wheel c, and communicate motion tod, which 
is 7.874 in. in diameter, has 24 teeth, and is keyed upon 
the shaft B. The respective numbers of teeth are such, 
that if the axis of the wheel e be kept from revolving round 
the shaft B, this latter must revelve withthe same velocity 
and in the same direction as the shaft A, so that as the 
pulleys on both shafts are of the same size, the interposition 
of the dynamometer between the transmission and the ma- 
chine to be tested, does notaffect the latterih any way: The 
axle of the toothed wheel ¢ is placed in the arm ofa brake 
drum ¢, so arranged that it cam turn round the shaft B. 
The arm opposite to that carrying the wheel c, is coumter- 
balanced by the disc e. The boss of the brake is extended 
on one side to form a sleeve passing over the shaft By and 
carries at one end, as shown, a toothed wheel / 100 mm.=- 
3.93 in. in diameter, aud with 30 teeth gearing into the 
vertical rack, as seen in the engravings, and to the lower 
end of which is conneeted a plate steel spring H,, By means 
of the link A this sprimg is coupled to a second, H,, ofthe 
same form and dimensions, and attached at J to the bed- 
plate of the machiney 

Yrom this arramgement we shall find that if a given 
quantity of work be transmitted from the shaft A to the 
shaft B, certain préssures will be exerted between the teeth ot 
the'gearing, and a ¢ertain force will tend to move the shaftof 
the intermediate wheel c, and with it the brakes and the wheel 
J, which will raiséthe rack g and deflect the springs H, H,. 
This deflection may be measured, and this affords one factor 
of the value of work transmitted, while the velocity can be 
ascertained by counting the number of revolutions. 

In order to record the deflections of the springs a band of 
paper is employed, moving at right angles to the direction 
of the deflection, and a pencil moving in the latter direction 
against the paper makes the record. In Fig. 2, K is a 
drum carrying the paper band, L is the drum against 
which the line is traced, M, M, are delivery rollers worked 
from the shaft A by means of worm gearing and a winding - 
up drum, moved by a small hand lever, as shown in the 
perspective view. The vertical rack 1, moved by the toothed 
sector k, carries at its lower end the pencil /, which is 
pressed by means of a spiral spring against the paper on 
the recording drum L, and which traces a line, the ordi- 
nates of which taken from a datum line, show the de- 
flection increased fourfold. A second pencil m fixed in 
the frame traces a straight line on the band of paper, which 
forms a base in measuring the diagram. 

The brake blocks o o can be pressed against the drum ¢ 
by the two levers 2 nm, which turn on pins in the bedplate, 
while the upper ends are moved by means of right and left- 
hand screws, anda small crank, as shown in the perspective 
view. By this adjustment the operator is enabled to keep 
the wheel c in one position, which is necessary in order to 
prevent a sudden shock being thrown upon the springs. 
But after the machine to be tested is im steady work the 
action of the spring is obtained by releasing the brake drum 

¢ intermittently 

The mechanism for counting the number of revolutions is 
shown in the details on page 326. The stud V is. screwed 
into the end of the shaft A, and has a square-threaded screw 
q cut upon its. outer end. This gears into the countiag 
wheel W, which has 100 teeth, so that one revolution of the 
dise corresponds to 100 revolutions of the shaft A. An 
index r is provided, being attached to the frame, and in 
order to count numbers above 100, the following detail is 
mtroduced: On the axis of the dise W is a small eccentric 
s, and on it, concentric with the axis, is a disc ¢, with 10 
recesses, as shown, and with 11 fixed pins w wu, also shown. 
When the disc W and the eccentric s have made a complete 
Tevolution from left to right, the dise ¢ has made only one- 
tenth of a revolution from right to left. This disc is 
coupled by the pin v to a dise w divided into ten parts, 
freely turning on the shaft A, and the motion of this shaft 
18 recorded by means of a fixed index against the disc w. 
The counting apparatus is controlled by the right-angled 
lever X, turning on the pin Y attached to the frame, and it 
*s actuated by the handle Z, which can be moved through 
the limits shown at 2 « 


Although the mode of using the dynamometer is very 
simple, the following remarks upon the subject will be found 
ofinterest. After the apparatus has been fixed in its proper 
position, between the driving shaft and the machine to 
be tested, both straps ere put on, and strained until there is 
no appreciable slip. In order to secure this condition a pre- 
liminary trial will be n To find the tension re- 
quired for working the dynamometer, a diagram should first 
be taken, and it is advisable to take such a diagram before 
and after each trial, or at least any set of trials. After the 
preliminaries have been completed, the connexions for 
moving the paper and the counting mechanism are m. 

The following is a theoretical consideration of the dy- 
namometer : 

Let S signify the average pressure exerted by the pair of 
springs in kilogrammes. 
r=the radius of the pitch line of the wheel / in metres, 
u==the number of revolutions per minute of the 
shaft A. 

Then the approximate amount of work E transmitted to 

the machine is 

g=5 x77 ¥—S , 3.141601 4_o ooome 8 
2 60 2 60 
kilogramme metres per second. 

But to obtain the exact value of E, it is necessary to sub- 
stitute for § a corrected S' in the above equation, and it is 
necessary to take into consideration the increased resistances 
called into existence when the machine is connected. In 
determining these a reference to Figs. 8 and 4 will be conve- 
nient. In these figures A and B are the two principal 
shafts, either of which may be the driving or the driven 
shaft, according to convenience, but as the resistances vary 
in each case, and affect the deflection of the springs, both 
must be treated. 

The pressure P, between the wheels a and b is 


p=" v5 


eS 2 
The pressure P, acting upon the teeth of the wheels é and c, 
and of c and d, is 


75 


28 8’ 8 
75> —% s*7 


The pressure P, acting on the axle of the intermediate wheel 
c is ‘ 


P,=2 P,= *. 
If u,=the coefficient of friction between journals and 
bearings, and 


u,——the coefficient of friction between the teeth of the 
gearing we have the following results : 
1. Friction between the teeth of the wheels a and 5, re- 
duced to the pressure of the Springs : ‘ 


"i 1 ag , 
nisin P(5+ wi) aS=q 7*.5- 
2. Friction between the teeth of the wheels 5 and c: 
eure. 1 . 
8’ =4P,( —-— =. f, 
(g AT se” 4 
3. Friction between the teeth of the wheelsc and d: 
, pus 1 
=6 P bd =_ F 
Ss’, Pa(gtg)m™ G7 ® 
4. Friction between journals 0.06 metres in diameter of 
the shaft and bearings 8, @,: 
8’ ,=5 Pyu 08 = 0,24 8'u,- 


0. 
2 0.125 
5. Friction between the boss of the toothed rim 6, and the 
shaft B 0.06 metres diameter. This friction arises in con- 
sequence of the angular velocity being only one-third that 
of the shaft B. The total pressure amounts to P,—P, = 
zx , and consequently the resistance reduced as before is 


8! 45 0.03__ 3 «, 


va ae 


6. Friction between the intermediate wheel c, and its 
axle 0.04 metres diameter : 
, S’ 0.02. 2 
5 4= '-%,—- _- 8 4. 
a ae 


7. Friction the shaft B and hearing 8, caused by trans- 
mitting the pressure P,, the pressure between the journals 
0.06 metres diameter, and the bearing §, amounts to 
0.72 P, x 2=0.36 8’, so that 
8, =0.36 8/998 5, 4—0.492 8! us. 

0.10 
8. Friction between journal 0.05 metres diameter of shaft 
B, and a ae cause : 

’ 0 A 
8’,=0.28— x 2 x4=0.148/ 

ne Fe 

9. Friction between the bearing 8, and the shaft B 
caused by the pressure of the springs. That part of this 


pressure to be resisted by the bearing 8, amounts to 4 8, 


so that 





rt 0.03__ 3.4, 
8 =29 Bs of 1 ey ty. 

10. Friction between bearings 8, aud shaft B,, arising 
from the pressure of the : 
, at 4 , 

8 n= 3 bs) Us x 0.100 
11. Friction between the long sleeve of the drum ¢ and 
the shaft B, and arising from the pressure P, and the pres- 
sure of the springs : 


pe Say 











0.025 1 0.025 8 
8’,.=S8/ nscintn I oe Bee 
ue Xt 3 * ci 8 


This resistance is positive if B is the driven, and negative 
if A is the driven shaft. The effective pressure S of the 
pair of springs is as follows if A is the driven shaft: 

5=8/, +58’, +8, ¢ 84.48% +6 048i148'0 4 8'etH1e—0s, 
al rt 2 “—e 1 

= fu + “a ate (f+ 5 teaser0sds 3 + 7 


} =S!(1+0.350 «,+1.167 w,). 


The coefiiciént of friction for the teeth of the wheels may 
be taken after Morin as 
w, = 0.150, 


and that for the journals and bearings as 
" y= 0.054, 
so that by substituting their values we obtain 
oe B= B41 4 0.35 x 0,15 + 1.167 « 0.054) — 1.116 8". 

Consequently the pressure of the springs to be substituted 
in the equation to find E is: 

s'=_| s—0.896 8. 

1.116 


If B be the driven shaft, we shall have 
S=2S!48’,-48'2 +8! 4-8/0 +8/,+8',4+58/,4+845S' $80 
5’.4,.=S=L112 8’. 
So that in this case the pressure to be substituted for E is: 
s'=_! s=0.899 s. 
LAliz 
As both approximate, the mean may be taken =0.897 8S. 


y; 
= %.by7 s* 


7 5 =0,002348 Su kilogramme metres per 


6 
second. 

It is advisable to ascertain the exact value of E by trial, 
which may be done as follows. One end of a strong silk 
string, long enough to be rolled several times round the 
pulley, is fixed to the circumference of one fast pulley, 
while a second ‘similar string is fastened to the circum. 
ference of the other, The end of one string is loaded, whilst 
by the other the load is slowly lifted, and the recording ap- 
paratus being connected, diagrams are obtained, due to ab- 
solutely known work performed in lifting the weights. By 
this means the data cam be obtained for calculating a scale 
which measures, on the diagram, the resistances overcome. j 


NOTES FROM SOUTH YORKSHIRE. 





Albion Btecl and Wi (Limited), Bha . 
ion Steel a ire imi » ld.— 
further meeting of the Be on As in this ao oo was 


held on Monday, when the affairs of the company were dis- 
cussed at len When the company was la: it ap- 
s that Allott and Co., accountants, &c., set 

the stock in trade at 54,0001, for which amount the 

gave acceptances; but Mr. Radford, who after- 

wards vaiued the stock, only made it worth 35,000/., the 
Senge age sentbest gee ites y ot peensry A 
compromise was posed agreed to except five 
shareholders. Cnlons thay tantat tee eatapblaeies eoneat be 
effected. Mr. Rose, the new manager, reported to the 
meeting that he believed the works could be run at a profit 
providing the business be made more ge instead of 
cultivating transactions with cable-makers only, and by ex- 


cooing commen in out the application of power. 
He already the excess of labour by 60u/. per 
annum, and proposed to lay light tramways about the pro- 


Martin furnaces 


Wages of Miners in South Yorkshire and North-East 
Derbyshire— i meeting of the 
colliery owners of these districts, held at Barnsley on Tues- 
day, it was at first to reduce wages by 20 per cent. ; 
but Messrs. N and Casey, secretaries of the Miners’ 
Association, thought the amount more than the men would 
the reduction therefore fixed at 124 per 


Executive Committee of 
association, and the result will be reported to the owners 


adjourned ing on Tuesday next. In one or two 
Sano abaade jhe o , 


place 
Matters.—The Kawmarsh Local Board 
of 2 in. 300 yards of 3in. water 


z 
g 
se 


Aston 
ly scheme, which has been 
laced in the hands of Mr. Hawksley, C.E. A pair of very 
Looe pulley wheels are being made at the Kailway Foundry, 
Barnsiey, tor the Hoyland Colliery, where sinkings to the 
Silkstone are in progress from the Barnsley seam—a distance 
of 380 yards. A of e air com ing engines are 
i Pe reaps eee ee orth Gamber 
Coliery, and will be p! in position at the Hough- 
ton Main Ooiliery, a new undertaking near Little Houghton, 
sinking operations have been and an extensive sur- 
dtosod be Sista Ocrsien 107%, 10 Darfield Main Colliery, 
closed by fire in 72, is being gradually opened out, 
the works ey yee gre 400 tons of coal are 
being sent up daily, and ee oe 


pose to have a united water su 
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THE INGERSOLL ROCK DRILL. 
(For Description, see Page 332.) 
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ae Tus Mississipr1.—The United States Secretary of War Raits 1s Frasce.—An amended return shows that the Rvuge Coat.—The coal of the Ruhr basin to be 
net asks for an appropriation of 30,000 dols. for the improve- | total consumption of rails in France last year amounted | gaining ground in Belgium; at any rate, the bens 
Es ment of the mouths of the Mississippi during the ensuing to 194,631 tons. In this total iron rails figured for 130,533 | sent some 300,000 tons more of ite coal into Belgium last yee 
% financial year. | tons. as compared with 1872. 








~+ 
Pte’: ate ar ae 


Laie 


rs 
ofits 


= 


+t 
ft 
> 

* 


wpm ots Paap an 





“THK @LVId HOLR-OML 



























































AUYUANIHOVW TTIIWN ONITTO4" 





‘PZ81 ‘8 AY ‘ONINAANIONG 


ty eae d ie . . — . . - 
ae : Vikee get "Tinos eats yrs aE Ae tee ete ” renga aman <n - = ¥ . ’ aod = F “- : 
in. tbe ase s Sa Poss ae ef as he ne ne ee ae tee ee ps eg - tor manned se en Plates sagt ie ae oe aatiie ze se eae oa satel = Fm en ame ee ae f i Se - eo ga ok bs 

. eee cs! bore rants mao ts Ves r ~ Pia tere eee pee ~ at i . eb 7 ee, “ 

oupe anny ’ “ $1 oo atanaticim seuaaieiias Fs 6 Re a cot tbh Pemba “Bs hyp conenng nailer ny Ate Pe daetnie tin rin. yet mE NEE ay Mow. ty naiew nel - mon rn ee os 2 


= 














‘V'S'O ‘SNHOM IgaLS AOUL THL LV NIVEL ONINOOTA 






































= 























ee eae ees 








i 
0 





i ’ 
ne ee oe 







































































“TILK ONIHSINIA TIVE HOI-ATUHL AHSIIONS “TTIW ONTHSINTA TIVY HOMN-QINHL NVOINGNV 








Spe SOT SE LEA IETS RO EO ETE HP TR 


+~ . 


fubm> f ce ree ERE rete a4 Ber as) ea eae Rt soa S, a2) 
en re re ee ge ge ne ia oy 1 Page A at See tpt et re, RIE egy met ange We ome * 


« 








MT She LIEN s,s PES IERRE SNE TLE YO CA me Or 


nit 


ne emai 


he a oe 








May 8, 1874.] ENGINEERING, 331 
ROLLING-MILL MACHINERY.* the mill, and in the of these and associated | and housings are accurately planed together. The proper 
By Avex. L. Houzy, C.E. parts, which will be further referred to. arrangement and proportioning of housings has required 
(Conthoued page 295.) Let us now analyse the chief machine of a rolling mill, | years of experimenting. In the older forms the top was 
ul i from . viz., the roll train. First, in its simplest form, a two- | removable, to facilitate changing rolls ; but this interfered 
Ix addition to these principal changes, many valuable | high mill with plain rolls for making — (See illus- | with and solidity housings must be of suffi 
improvements have been made in shaping the grooves to do | tration on our tw engraving). It consists, first of | cient and width to t changing rolls from front 
a greater variety and better quality of work. This subject | two bed pieces, A, cdhekthomntae the B. | or rear;.they must accurately fitted to the movable bolsters, 


troll turning is too vast for even elementary consideration 


tf. 





fn Oe een Ome emmmmw nme ns meee we eee en ee ee enn 





They are bolted to masonry foundations, a strip of oak being 


2 








in a single lecture. Improvements have also been made in 
devices for feeding the bar into the mill, in guides and 
guards for promoting the smooth delivery of the bar out of 





* A lecture delivered before the students of the Stevens 
Institute of Technology, U.S, 





interposed, to give a close continuous bearing, and to provide 
a slight but most helpful elasticity. A stratum of oakum, 
say, } in. thick, driven between the shoe and the masonry, 
is a better fit, and more durable. In the old practice, the 
housings were set directly on timber or masonry, and were 
ill-adjusted and unstable, In the new practice, the shoes 





Fig: 2. 
































port; they must be furnished with the screws, D, to receive 
the thrust of the top roll, and to vary the distance between 
the rolls ; they must sustain the various guiding and feeding 
machinery ; and while they give room for all these parts and 
their functions, they must be strong enough to resist all 
strains and shocks of rolling. If the top roll is subject to con- 
stant vertical adjustment, as in reducing boiler plates from 
thick slabs, it must be counmterweighted, as shown at E F, 
so that it may be kept in contact with the screws. When 
one roll only is coupled to the engine, the other is turned by 
the friction of the bar passing between the two, This, how- 
ever, is practicable only for planishing or finishing rolls, 
where the reduction is extremely small. In reducing all 
ordinary shapes, the resistance of the uncoupled rolls bends 
the bar and interferes with smooth working. Therefore the 


interposed between the engine and the rolls, to impart to 
the latter a perfectly uniform rotation, 

The coupling between a pinion and a roll, or between two 
stands of rolla—7 or 8 stands of rolls are often coupled 
end to end from one set of pinions—is a form of clutch, 
consisting of a cast-iron spindle, I, and two cast-iron rings 
or sleeves, J, fitting partly over the spindle, and partly 
over the roll necks. projections on the sleeves fit 
into corresponding grooves in the spindle and necks. The 
sleeves are usually so proportioned that they will break in 
case an unusual and dangerous strain is brought upon 
the rolls, and it bas been customary to lighten the breaking- 
box, K, or some easily replaced part, so that it will buret 
and let the roll rise instead of breaking. In the best prac- 
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tice, however, all parts of the train are made strong enough 
to stop the engine, if they cannot reduce the bar. The train 
is made to stand, and not to break under any circum- 
stances, 

The coupling is a rade affair, somewhat loose-jointed and 
noisy, and out of keeping with the other fittings of a modern 
mill. Mechanical refinements have been attempted, but so 
much complexity is required to permit rapid disconnexion, 
and to allow the rolls to rise and fall, that the old, crude 
coupling is retained. This is one of the small class of cases 
in which refinements cost morethan they save. It is hard 
to believe that any machine must always be rough and 
crude. However it may turn out in the fature, the present 
state of the art does present such cases, and in this age of 
high mechanical development young engineers are very 
likely to be embarrassed by them. 

Having now considered the principal features of all roll 
trains, let us examine some further details and other types. 

Fig. 2, on the previous page, is an end view of a three-high 
mill, the general operation of which has been described. The 
rolls are held at fixed distances apart. In forming a bar it is 
often necessary to compress one side more than the other 
This and other causes t 1 to bend the bar laterally as it 


> 





leaves the rolls The sid guard A. are employed to bend 
it back and deliver it straight. The side-guard, A‘, enters 
the bar properly. There are similar guards on the back 
side of the rolls. They are all rigidly fastened to heavy 
bars extending between the housings, and are adjustable 
laterally, to suit grooves of different widths. 

In the plate mill, the rolls being of uniform diameter, the 
same part of the rolls may be used for all the passes, thé 
change of figure being produced simply by narrowing the 
space between the rolls vertically ateach press. The edges 
of the plate are not finished at all. In rolling bars, how- 
ever, it is necessary to preserve a uniform width and a 
finish on the sides or edges of the bar, and the work must 
be done in grooves. An open groove, like C, Fig. 9, page 
331, would allow the metal to squeeze out laterally, and 
form fins. In order to prevent this, by fully closing the pass, 
one roll has a deep groove, B, Fig. 9, while its companion 
roll has a collar projecting into the groove of the first roll. 
The friction of the sides of this groove is so great—the bar 
being jammed and spread out into it by the whole force of 
the engine—that it would not release the bar, but would 
wind it round and round the roll unless a remedy were pro- 
vided. That remedy is the guide, C, Fig. 2, page 331. It 
is asharp iron chisel, lying in the top of the groove, an 
peeling the bar off from the roll. The guide, D, performs 
the same function for the top roll. Itis kept im contact 
with the roll by means of a lever and weight. This ap- 
parently insignificant system of guides, which would hardly 
be noticed by an ordinary observer, is, in its various adapta- 
tions, one of the most highly refined features of the rolling 
mill, Light bars of complex section could not be pro- 
duced at all without it. When a guide breaks in a rail 
mill, for instance, the bar instantly winds round the roll 
until something else gives way, and stops the train; aud 
the millmen consider themselves fortunate if they have 
only to change rolls, and cut off the collar, as they call 
it, which is now too cold to be unwound. 

We have now arrived at a point where we are prepared 
to examine the most notable feature of the American three- 
high mill, and its advantage over the English three-high 
mill. We have seen the necessity of the closed pass formed 
by a single groove with a lid or collar fitting into it, and of 
the guide for peeling the bar out of the groove. But even 
the closed pass is not enough to prevent the formation of a fin. 
The collar on the opposite roll, which projects into the groove 
will wear, and the hot metal will squeeze by it. Con- 
sequently the position of this collar must be changed at each 
pass, so that the incipient fin formed in one pass, will be 
smoothed down by the solid body of the roll at the next pass. 
Fig. 10, page 331, is a section of the American three 
high rai! In pass No. 1 a fin 
can squeeze out towards the middle roll. In No. 2 thia fin 
is smoothed down by the solid-bottomed groove of the top 
roll, and another fin may form at the bottom edge of the 
The position of the fin is again reversed at 
pass No. 3. Otherwise the fin would so increase from pass 
to pass as to prevent the entrance of the bar, bend it, and 
spoil its finish. In the English three-high mill, Fig. 11, 
page 831, the opening for the fin is reversed at each pass, 
but so is the rail. In pass No. 1 the rail flange is on the 
left; in pass No. 2 om the right, and in No. 3 on the left 
again. 

the bar must be turned over at every pasa, ata con 
siderable expense of time and labour, and the rolls are 
longer than the American rolls, and have more complex 
collars, Why this difference? It will be noticed that the 
rolling grooves of the English mill are ail in the bottom and 
middle rolls, while those of the American mill are all in 
the bottom and top rolls, The English grooves all open 
upwards, and the American grooves alternately upwards 
and downwards. But why is this? Now we come to the 
Messrs. Frit2’s very neat but exceedingly simple invention, 
an invention which has done more for American rolling 
mills than any other single device. The English middle 
roll, Fig. 12, page 331, is grooved, simply to allow the old- 
fashioned guide to lie in it by gravity, and peel out the bar. 
The guide would, of course, drop out of any groove in the top 
roll, and so the top roll, it was supposed, could not be 
grooved. The Messrs. Fritz simply counterbalanced the 
guide, so that it would stay up, and they were thus enabled 


rolls, at the last three passes. 


rail flange. 


all the advantages of the alternating fin, the unturned bar 
and the short roll. The American rail-finishing rolls, as 
shown in elevation in one of the views on our two-page 
engraving, bave seven grooves in the same length that five 
occupy in the English rolls. 

Although this hanging guide has been standard here for 
many years, and is well known abroad, the old system is 
used in one of the latest steel rail mills built in England— 
the rail is laid on the floor and turned over at every pass— 
and, as far as I am advised, the hanging guide is not used 
in all Great Britain. 

Figs. 1, 3, and 4, page 331, show the passes in the three 
stands of rolls of an American steel rail train for 60 Ib. rails. 
The passes not numbered are for smaller rails, and are placed 
in these rolls to avoid the expense of making and putting in 
a complete set of roughing rolls for the smaller rails. All the 
passes in the finishing rolls for smaller rails will of course 
be different from those here shown. Another important im- 
provement made by the Messrs. Fritz is the carrying roller or 





carrier G, Fig. 2, page 331, for feeding the bar into the 
rolls. To move a rail bloom weighing 700 lb., or more, 
especially a pile for a beam, or a 2000 1b. ingot for three 
rails—to push and prize this mass into a mill, so that the 
rolls will catch it, requires much labour and time. The 
earrier, G, is constantly revolved in the direction of the 
bottom roll, and the carrier, H, in the direction of the 
middle roll by means of a belt from some suitably revolving 
part of the train. It is only necessary to drop the end of 
the bar upon the carrier ; it will at once be pulled forward 
and entered by friction. To fully understand the advan- 
tage of this device, we need only observe the delay and 
extra work in a rail mill, in case the carrier stops from 
any cause. 

The simplest form of plate mill, Fig. 5, page 331, the details 
of which we have already examined, is a pair of plain 
rolis, one of which is adjustable vertically by means of 
a screw, so that the pile may be reduced definitely in 
thickness at each pass. This mill wastes time and heat, as 
we have previously observed, by requiring the plate to be 
drawn over the top roll at each pass, without receiving any 
work. A very ingenious means of reducing the plate at both 
passes is Lauth’s system, in which a small roller A, Fig. 6, 
page 331, is interposed between the top and bottom rolls. 
The roller A requires no pinion, because it is powerfully 
driven by the friction of the roll against which it bears, as 
the plate passes alternately under and over it. It requires 
no transverse strength, that is provided by the large roll, 
against which it bears from end to end. It may thus be of 
amall diameter, and the plate need only be lifted through 
its diameter, instead of through the diameter of the large 
top roll. 

We have now examined two distinct systems of rolling— 
the fixed roll with closed grooves, one for each pass, and the 
plain rolls screwed together at each pass. For some kinds 
of work these systems may be combined. In the rail- 
finishing trains, Figs. 1, 3, and 4, page 331, the rolls must 
be rigidly fixed at a definite distance apart, Screwing them 
together would change only the thickness of the bar, and not 
itscontour. In rolling blooms, however, and some other rect- 
angular or nearly rectangular forms, the same groove may 
be used over and over again by screwing the rolls together, 
and a considerable economy in machinery is thus effected. 
For instance the groove, C, Fig. 9, page 331, of a two-high 
mill, is 12 in. wide and 11 in. high. By screwing the rolls to- 
gether till the groove is but 8 in. high, a 12-in. ingot can be 
reduced in four passes to 8x 12in. Another groove, 8 iv. 
wide and 11 in. high, will reduce it to 8 by 8in. Now, if 
the rolls were held a fixed distance apart, a separate groove 
would be needed for each pass, and the eight grooves would 
require four distinct sets of rolls of a given length and 
transverse strength, with their housings and couplings, 
instead of one set of rolls where the passes are used over 
and over. 

tut this two-high mill, with a vertically moving roll, 
involves the loss of passing the ingot over the top roll 
a‘ter each pass, so that a three-high mill with fixed dis 
tances between the roll«a, and separate grooves for each 
pass, would on the whole be cheaper for heavy work. 

A three-high mill with vertically moving, instead of fixed 
rolls, for this class of work and for plate rolling, has long 
been wanted ; but the difficulties have appeared so serious, 
that millowners have but lately begun to cope with them. 
Che first machine of this class with fixed top and bottom 
rolls and a middle rell raised and lowered by screws 
Fig. 7, page 331), was erected at the Troy Steel Works 
two years ago, and has since run day and night with entire 
success. Another form, Fig. 8, on the same page, with a 
fixed middle roll and vertically moving top and bottom rolls, 
was erected shortly afterwards at the Cambria Steel Works, 
in Pennsylvania, and has since rau day and night with 
equal success. 

Having observed the principal types of the rolling mill, 
and the general features common to all of them, let us now 
examine the details ef the three-high adjustible mill just 
now referred to, and more especially, the labour-saving im- 
provements which have been added to it—improvements 
which are applicable to other types of mill, and which 
promise to largely decrease the cost of manufacture, and to 
iecrease the production of heavy work. 

On our two-page engraving we give front and end eleva- 
tions, and some details of the Troy Steel Works blooming 
train. This is a three-high mill with 30 in. rolls, 5 ft. long. 
The top and bottom rolls have deep grooves—the middle roll 


alternately on the upper and lower edges of the ingot, and 
so prevent the formation of lateral fins. It has lately been 
| ascertained, however, that the three rolle may be grooved 
| alike—that fins will not squeeze out of heavy steel bars 
with this reduction. 

The bolster, a, that holds the middle roll is a heavy steel 
casting, fitted with an adjustable brass box, and held 
vertically by two 6 in. steel screws c. A shoulder near the 
top of each screw bears upward, through a removable bearing 
piece, against the top of the housing. The foot of each 
screw rests on the bottom of the housing. The four 
screws, two in each housing, thus form four posts, which take 
the upward and downward thrust of the middle roll, By 
revolving all the screws iu one ditection, the bolsters, which 
are the nuts, climb up on the screw, carrying the roll with 
them, and vice versd. The guides and guards of the middle 
roll are attached to the bolsters, and rise and fall with the 
roll—an important feature. 

The screws are revolved simultaneously and at equal 
speeds, by means of four right and left worm wheels, ¢, and 
two worms on a common shaft. Two loose pulleys / on 
this shaft are driven in opposite directions by belts from the 
engine. A friction clutch & between the pulleys, is fast on 
the shaft. By moving the clutch into contact with one 
of the pulleys, the shaft and screws are revolved, and the 
roll raised ; its contact with the other pulley lowers the roll, 
The first lower groove in the rolls m is 12 in. wide. The 
screwman raises the middle roll until the groove is 11} in. 
deep. This he observes accurately by means of a pointer 
on the bolster, and a scale on the housing. A 12-in. ingot 
is then passed through and reduced to 12 in. by 114 in. The 
middle roll is now lowered till the first upper groove n is 
104 in. deep; the ingot is passed through the other way and 
reduced to 104in.x12in. In this manner it is reduced to 
9 in. by 12in. in four passes, {ths of an inch at a time, in 
the first set of grooves; then turned on edge and reduced 
to 9 in. by 9 in, in the second set; then to 9 in. by Gin. in 
the third set, and to 6in. by Gin. in the fourth, in all, 
sixteen passes in eight grooves. The number and reduction 
of the passes may be varied indcfinitely to suit the size, 
heat, and hardness of the steel. An ingot weighing 2000 lb. 
is thus reduced to one-fourth its original area, and drawn 
out to nearly four time its original length in 3 to 34 
minutes. Such a sill is capable of rolling 200 tons in 
24 hours. 





(To be continued.) 








THE INGERSOLL ROCK DRILL. 

A new rock drill, which has for some time past been 
worked successfully in the United States, has recently been 
introduced into this country. It is the invention of Mr. 
Ingersoll, and the main points which constitute its novelty 
are the giving a rotary motion to a piston—either steam or 
air-moved—and conveying that motion to the drill by 
means of a spiral rod connected to the piston. ‘This rod 
has an adjustment, so that, when desired, the piston may 
work direct in one direction, and be made to rotate in an- 
other. There is also an arrangement of tappets, by which 
the piston is forced slightly back just before the drill strikes 
the rock. A cushion is thus formed, which prevents the 
piston striking the end of the cylinder, and the shock of 
impact is received only by the drill piece, and is not 
communicated to the other parts of the apparatus. The 
feed motion of the drill is also governed by a tappet, which 
is struck by the piston in its forward,stroke, and as the drill 
progresses into the rock. The machine is supported on ad- 
justable tripod legs, so that it can be placed and worked in 
any desired position. The general appearance and the de- 
tails of this drill will be gathered from the engravings on 
page 330, Fig. 1 of which shows a side elevation, Fig. 
2 a front elevation, and Fig. 8 a sectional elevation 
through the cylinder. The apparatus is shown in part 
plan at Fig. 4, whilst Fig. 5 is a horizontal section through 
the cylinder of the machine, and showing the spiral feather on 
the rod 8S, Referring to these figures, A is a frame carrying 
the cylinder, and which is supported on the legs B. These 
legs are telescopic, and their length can be adjusted by 
means of the set screws C. Clamps D are attached to the 
legs for holding on heavy weights to steady the machine, 
and absorb the blows of the drill, thus preventing vibration. 
E is the steam cylinder, F the steam chest, G the valve 
spindle, H H’ and H"' the tappet levers, I the piston rod, 
JJ clamps to secure the drill K to the piston rod, 
LL being trunnions on which the frame rests, and by 
which the drill is adjusted to any desired angle for work. 
N is the steam pipe, and O the exhaust, P the feed screw, 
and Q the crank handle, by which the cylinder is moved 
towards, or withdrawn from, the face of the work. K is 
the feed shaft, and S'' a spring, by which reaction is given 
to the shaft. Sis the spiral shaft, and T the guide nut for 
the spiral shaft. U and V are the ratchets and pawls for 
preventing the reaction of the piston after each partial 
rotation. : 

In operating with the Ingersoll drill, the machine is first 
placed in the desired position for work, according a5 the 
hole to be bored is vertical, horizontal, or angular. The 
nut below the crank handle, by which the feed screw P is 
held, is then unscrewed, the drill bit fixed in its socket in 
the piston rai, and the cylinder travelled forward until the 
drill bit touches the rock, the lower end of the piston ball 
at the same time being brought into contact with the feed 
tappet. The nut is then fastened on the feed screw, and 








to groove the top roll, instead of the middle roll, and gain 


shallow grooves—in order to bring the parting of the rolls 





the steam or air valve opened, and the power thus put o2- 
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The feed tappet will run the cylinder forwards as fast as 
the drill perforates the rock. The average rate of working 
is 300 blows per minute, and the tool makes seven revolu- 
tions in twelve cuts or strokes. 

We have olready stated that this drill is doing good work 
in America, where it is at work, amongst other places, in 
the western tunnel of the New York and Harlem Rail. 
road, upon which it is replacing the Burleigh drill. 
The work done by the Ingersoll drill is reported to be 40 ft. 
per day, as against 33 ft. by the Burleigh machine. In 
November last some comparative trials were made with 
these two drills by the American Institute, when it appears 
that the Ingersoll machine bored 133 in. in one minute with 
47 lb, pressure, and the Burleigh 5$in. in the same time 
with 551b. pressure. The holes were 2 in. in diameter, and 
put in the same rock. Weexpect the published report of 
these experiments shortly, when we shall refer to their 
details, On visiting the New Harbour Works at St. 
Helier’s, Jersey, in October last, we found the Ingersoll 
drill being set to work on the hard dense syenite rock in 
which operations are being carried on there. Since that 
time the drill has been regularly at work, and the resident 
engineer, Mr. Imrie Bell, recently ted thal it was 
working very satisfactorily. The size of the bit used there 
is Sin., and reports of the workings show that on thirteen 
successive days the drill was at work for 70} hours, and 
bored a total of 85 ft. 83in. This, it should be stated, in- 
cludes loss of time in waiting for drills and steam, adjust- 


ing the apparatus, changing bits, blasting, and various other 


incidental delays which occur in working. On one occasion 
of four hours’ work 9 ft. Gin. was bored, whilst on another 
a hole 10 ft. 3in. deep was put in hard red rock in seven- 
and-a-half hours. 


The Ingersoll drill is at present on view at Messrs. 
Derrin’s works in Emerson-street, Southwark, where we 
recently inspected it. The apparatus was put to work on 
a block of granite, in which it drilled several holes at a 
satisfactory rate, although not with that rapidity of which 
it is capable. It is, however, but fair to state that the 
apparatus is working under several disadvantages. In the 
first place, the steam pressure is too low, being only 25 ib. 
per square inch, and there is a considerable loss on account 
of the steam having to be led some distance to the drill. 
Then the apparatus is working on the floor of a pattern 


loft, and the block of granite not being sufficiently heavy 
to absorb the blows of the drill, considerable vibration is 
set up. Sufficient, however, was done to show that the 
machine is a good practical working tool, and, judging 
from the results of its working elsewhere, we do not hesitate 


to predict for it a leading positjon amongst the implements 
of its class, We should add that Mr. Le Gros, of No. 2, 
Angel-terrace, Milton-road, Stoke Newington, is the agent 
for the Ingersoll drill in this country. 








THE IRON AND STEEL INSTITUTE. 
PresipentiaL Appress oF Mr. I. Lowru1an BELL. 
Delivered in London, May 6, 1874. 


ResroxDin@ to an invitation of unmistakable cordiality, 
the Institute held its last meeting at Li¢ge. The terms of the 
request that we should visit our Belgian friends justified great 
expectations, but these fell far short of the actual arrange- 
ments made for our reception. On arriving at this important 
seat of the Continental iron trade, the military and muni- 
cipal authorities of the town assembled to do honour to the 
British representatives of an industry so peculiarly its own. 
Private as well as public hospitality did their utmost to 
render our sojourn one continuous festival, and this of so 
attractive a nature that it may be doubted whether the more 
severe labours of the Institute were not, in consequence, 
somewhat neglected. It could not, however, fail to be highly 
agreeable, as well as instructive, to have an opportunity of 
observing that the same spirit of frank communication of 
ideas which marks our intercourse with each other met us at 
every turn on the banks of the Meuse. The office of assuring 
us of the pleasure ourypresence afforded all classes of the 
community was undertaken by gentlemen distinguished in 
science or art, and our expedition to Belgium was one of the 
rare, if not the only oecasion, where the sovereign of a country 
identified himself with his people in offering a genuine 
welcome to so numerous an embassy of peace. ‘hose of 
our body who had the o unity of enjoying the magni- 
ficent hospitality of his Majesty the King of the Belgians, 
will understand and appreciate the nature of the union which 
binds that enlightened monarch with subjects whose 
labours, like our own, combine individual prosperity with 
national progress. 

At this, the commencement of another session, I have 
been induced, at the suggestion of certain members of our 
Council, to submit to this meeting a few matters of general 
interest to those engaged in the manufacture of iron in its 
different stages. Tas idea arose, in the first instance, 
from a natural wish to receive some information on the 
—— of the progress which had been made in mechanical 
puddling. 

it will be in the recollection of all, that, at our Dudley 
meeting, a paper was read on this interesting subject by Mr. 
Samuel Danks. The account he gaye of the success, in the 
United States, of the revolving furnace which bears his name, 
Was such that, under the auspices of the Institute, a com- 
mission was sent across the Atlantic to judge from personal 
examination of the performance of thisinvention. Moreover, 
in order to test the stability of the Danks furnace for pud- 
ding the iron of this country, quantities of pig from different 
localities were sent out to be operated upon in presence of the 
gentlemen who had to report upon the mode in which it 
effected its duty. , 

In all respects, the accounts received from our commis- 








sioners were so satisfactory that certain firms made arrange. 

ments for giving the system a proper trial i i 

— os ne in this country. 
Messrs. Bolckow, Vaughan, and Company, Limited, 

Middlesbrough, who ily had two experimental furnaces 


ion, 
Messrs. Hopkins, Gilkes, and Company, Limited, by whom | friction, and 


has been erected a complete forge, comprising two melting 
cupolas, twelve revolving furnaces with powerful shingling 
— and a set of three-high rolls for reducing the blooms 
in ’ 
The Erimus Iron Company, also at Middlesbrough, who 
have built a omoicte Sa, consisting of twelve furnaces, to 
a 


which is now bein, finishing ing mill for working up the 

Pelee inte meet 
01 Com , at 

their works, near erected a forge conletias of ht 


furnaces with the requisite machinery for obtaining puddled 


a. 

In addition to these establishments on the Tees or its 
neighbourhood, Mr. Robert Heath has constructed six fur- 
naces in North Staffordshire. 


It is not my intention to go into any details of the actual 
results which have been obtained at the various establish- 
ments in which the trials themselves have been made; at 
the same time, I fecl sure that every one present will most 
thankfully receive any information with which those possess- 
ings one authorised to communicate it, may favour the 
meeting. 

As the preliminary investigation, however, into the merits 
of the Danks furnace was sasectahen at the instance of the 
Institute itself, I deemed it my duty, inthe absence of other 
communication on the subject, to @ eome inquiry into 
what had up to this time been done. I did this in the 
a, } ech : oy before nag hep gentlemen w: 
avai ves of the opportunity by stating their opinion 
of what we might expect from the proposed ‘supersession 
the more laborious part of the p ing process by me- 
chanical agency. 

Speaking generally, then, I may be allowed to observe that 
at no previous period in the history of the iron trade would 
this change have been more welcome than during that which 
interv between the meeting in 1871, when Mr. Danks 
read his paper, and the present time. For a considerable 
portion of it, not only have we had the price of labour rising 
to a point hitherto unknown in the industrial annals of this 
country, but there was an actual want of the necessary 
human aid to meet the extraordinary demand made on our 
malleable ironworks for their produce. Within the last few 
months, however, a great change has taken the place of pre- 
vious prosperity; but, in a commercial sense, we require, 
perhaps more urgently than ever, any relief which mechanical 
puddling can afford in a manufacture which all but, and in 
some cases perhaps, has ceased to be profitable, and in which 
serious difficulties are more than apprehended. 

I fear, notwithstanding, it must be admitted that the 
success which has attended the substitution in this countr: 
of the new for the old plan of hand-puddling has not invari- 
ably corresponded with the accounts given us by those 
gentlemen eT upon its introduction in the United 

— I would not have it sup; that I 
ons imougning Sey, the soundness of their observa- 
tions while engaged in their mission. It is quite possible 
that American iron may offer less difficulties while under 
treatment in a Danks furnace than that of this country. It 
is also equally ible that those difficulties which have 
been encoun in a continuous application of iron, such 
as that produced in Cleveland, may not have been soa 
parent when treated in more limited quantities during the 
comparatively short trials made under the personal superin- 
tendence of our i : 

Referring, now, more particularly to the North of England, 
I have to observe that some alterations have even been found 
necessary in the moving, as well asin other portions of the 
machinery. These minor defects, so far as I can learn, have 
been overcome, and there remains the one great impediment 
to success, upon which, at Dudley, so much stress was laid, 
viz., the durability of the lining of the furnace. Upon this 
branch of the question, the testimony obtained in the North 
of England is somewhat conflicting. At one establishment, 
the entire plant, after some months of work, has been laid 
idle, and preparations are there in progress to alter the 
furnaces to the plan recommended and already described by 
Mr. Crampton, in a read before the Institute. On the 
other hand, while tting the existence of difficulties not 
yet entirely vanquished, the practical men who are directing 
the trials wees themselves confident of ape oe 

In the ing process, as it is , we 
seek to mt gees the substances aired with iron in 
the pig, such as silicon, sulphur, sas gn and carbon, by 
oxidation, either direct by the atmosphere, or more probably 
by a conversion of a portion of the iron into an oxide, which, 
in its turn, reacts u substances which are well known 
to exercise @ prejudicial influence on the properties of the 
metal in its malleable form. The presence of the carbon con- 
stitutes, of course, the only essential difference between cast 
and wrought iron, and it is sible to remove this el t 


of | othe 





SS 
certain disadvantages. When iron tensile power is re- 
Sedan Tiss se s meteteseareeae 
consistin to as great an extent as possible 
the rolls 4 iron treatment. It ‘4 


i surface, like that 
rail, posed of the original puddled elongated until 
they pestelay do nes inch in 


thickness, more or less imperfectly . 
fectly welded, because there seems little doubt 
terposition of an excessive amount of the fused oxide of iron 
or cinder produced in the balling furnace offers a considerable 

pediment to complete union. This cinder being im- 
prisoned in the substance of the iron is the origin of the 
occasional well-known exfoliation of the rail from which 
steel, owing to the homogeneity of its texture, is ontirely 
exempt. 


Mechanica] puddling, then, affords the means not only of 
securing iron of an mapeeres and regular quality, but the 
er it commands of manipulating the metal in masses 
yond the compass of human exertion will, in my opinion, 
tend to place an iron rail ina position more nearly approach- 
ing to one of steel. With such prospects, it cannot be 
doubted that our Institute did a A in drawing the atten- 
tion of manufacturers to the Danks furnace, and will act 
prudently in continuing to encourage every attempt to over- 
come those difficulties which almost invariably beset the in- 
troduction of new inventions. 

Considerable importance is attached, and fairly so, to the 
superior yield afforded by mechanical puddling as compared 
with that performed by manual labour. I would point out, 
however, that this is secured at a certain sacrifice, for in no 
ease do I find that the large quantity of ore, containing 
50 or pak gd cent. of ion, affords above 20; while, on the 
be meimtain 


; 





a large quantity of additional material has to 
maintained for a considerable time at a very high tem- 


Those members who took part in the meeting held in 
London, in May of last year, will remember a paper by Dr. 
Siemens, which excited much attention at the time, “On the 
Manufacture of Iron and Steel by direct Process.” The 
information contained in it much interest, not only 
in a commercial, but in a scientific point of view. We had 
described to us a furnace, having the power of commanding 
a most intense temperature, with the novelty of the fuel, as 
a gas, entering, the products of combustion leaving, by 

same aperture. I have no doubt the Institute would be 

to hear whether this ingenious adaptation of the re- 

ve furnace, as applied to ordinary puddling, continues 

to afford the sati results described as being obtained by 
Messrs. Nettleford and Chamberlain. 

It would be useless to detain the meeting at any length 
with what are the admitted defects of the blast furnace, so 
far as an imperfect combustion of the fuel and the absorption 
by impurities and consequent deterioration of the resulting 
iron are concerned. Looking at what takes place in the 
puddling furnace, it seems reasonable to suppose that the 
phosphorus and sulphur, being always in the presence of 
more or less oxide of iron, in this direct process, may vever, 
or at all events to a much less extent, pass over to the metal. 

The merit claimed by Dr. Siemens, in respect to economy 
of fuel, to the amount he names, I must confess, stands, in 
my judgment, on more debateable ground. It is contended 
by him, that the ucts of combustion escape from the 
blast furnace ly as carbonic oxide, at a temperature of 
350 deg. C. (662 deg. F.), and that complete combustion is 

because each 


i 


im atom of carbonie acid would im- 
mediately split up into two atoms of carbonic oxide, by 
taking equivalent of carbon from the coke present. 
It must, however, be remembered that this reaction would 
have to be effected in a region of the furnace where the tem- 
perature is insufficient for its accomplishment, that one-third, 
or thereabouts, of the fuel does actually escape as carbonic 
acid, affording the full measure of heat carbon is capable of 
produeing, and that the real barrier to its more complete 
combustion is the inertness, in a properly constructed furnace, 
of the resulting gases on the ore under treatment. Dr, 
Siemens does not, of course, deny the antagonistic action of 
carbonic acid on metallic iron; but he expects to avoid this, 
as well as the reduction of this carbonic acid to carbonic 
oxide, by exposing the fused ore to the influence of solid 
carbon. In this way, carbonic oxide, he states, is alone pro- 
duced, and then, that this carbonic oxide is burnt to 
carbonic acid, where it meets with no carbon to split it up. 
K€ the system propounded to us last spring admits of 
these conditions being fulfilled, 1 am ready to allow an ex- 
cellent yield of metal from the ore will, in all probability, 
follow. I see, however, much practical difficulty in securing 
a state of things which I believe essential for commanding even 
an approximation to complete reduction of an oxide of iron. 
After allowing sufficient margin, the consumption of fuel 
is put down at 25 ewt. per ton of iron; but conceding the 
perfect combustion calculated on, my own expectations are 
less sanguine than those of the author of the paper we are 





before the other three named substances are fully oxidised. 
In such a ease, we will have them in greater or less quantity 
in the precipitated malleable iron, from which no subsequent 
treatment can effectually free them. Hence, no doubt, the 
variations abserved in the quality of the product; for the 
strength and efficiency of the best puddler will fluctuate in so 
laborious an occupation as that in which he is engaged. 

By the use of machinery, all irregularity in the character 
of the manipulation to which the iron is exposed may be 
avoided. Again, the use of large quantities of ore, sometimes 
amounting to half the weight of the metal, is probably bene- 
ficial. Certain it is that all experimenters with the Danks 
furnace concur in asserting the product obtained to be of 
superior excellence compared with the ordinary run of iron 
made in the furnace worked by manual labour. 

There is another circumstance in connexion with the 
manufacture, as it has been hitherto pursued, which possesses 


idering. No doubt, he deprives the gases escaping from 
his regenerator of more of their sensible heat than happens in 
the blast furnace; but, as | have formerly pointed out, the 
blast furnace does satisfactorily account for the appropriation 
of all the heat evolved, and, of this heat, the waste scarcely 
exceeds 16 per cent. In the regenerative furnace, on the 
other hand, we have to deal with a contrivance where a large 
preliminary loss has to be encountered in the “ producers,” 
and then gas therein generated has to be burnt in a re- 
verberatory furnace, from which, according to the experiments 
of Professor Krans, only 17 per cent. of real effect is obtained. 


(To be continued.) 








Tus Laxe ov Zunicu—Thirteen steamboats now ply upon 
the Lake of Zurich. The value of these vessels is estimated 





at 44,236/. 
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We give with the present number a two-page engraving 
of Rolling Mill Machinery. The description of this 
machinery will be found on page 331. 
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THE IRON AND STEEL INSTITUTE. 

_ Tue friendly doors of the Institution in Great 
George-street have again been thrown open to the 
rw pay of a kindred society, who have hitherto 
ailed to obtain for themselves in the metropolis the 





independent accommodation they somuch need. It 
is the Iron and Steel Institute that is now holding its 
annual general meeting in the rooms of the Institu- 
tion of Civil Engineers, and the first sitting took 
ag on Wednesday last, the chair ag a oe 
y the pivemponed w he ea P. a 

Session was 0 e i the report e 
Council for the past vane aaa was as vanel of a 
satisfactory character. It stated that at the last 
annual meeting there were 522 members on the 
books, that 134 members had since been elected, and 
as 64 were elected on Tuesday, after deducting deaths 
and resignations there remains a total of 708 mem- 
bers. A satisfactory condition of the finances was also 
reported, there being a useful balance in the hands of 
the treasurer, The successful meeting in Liége last 
summer was referred to, and the rs read during 
the past year were enumerated. e report further 
stated that the rules had been modified by the 
Council with a view to admitting honorary members, 
who should be men of distinguished scientific at- 
tainments, and the number of whom should be 
limited. Another gratifying announcement was 
that Mr. Bessemer had funded 400/. for the In- 
stitute, for the of giving annually a gold 
medal for meritorious inventions, discoveries, or 
contributions in connexion with the iron and steel 
industry. 

The report and accounts having been adopted, the 
President stated that the Council had carefully 


| considered the question of electing honorary mem- 


bers, and they had come to the conclusion that the 
time had arrived when they might consider fairly 
themselves in a position to confer that degree. The 
President, therefore, asked the members to confirm 
the resolution of the Council, and at the same time 
to elect as the first honorary member, His Majesty 
the King of the Belgians. The necessary assent 
was given most warmly, Votes of thanks were 
proposed to the President and Council for the past 
year, and to Mr, Bessemer for founding the medal. 
To these votes responses were given by those to 
whom they were passed, after which Mr. Bessemer 
in the name of the Council presented the first 
medal to the President, Mr. I. L. Bell, for the great 
services he had rendered to the iron and steel indus- 
tries. Mr. Bessemer observed that the Council at 
first, greatly against his wish, passed a resolution 
disentitling any one of their number to receive the 
medal, At his strong solicitation, however, they 
had just rescinded the resolution, and the Council 
at once unanimously selected Mr, Bell as the first 
recipient. Mr. Bell on receiving the medal ex- 
pressed himself as being fully sensible of the honour 
conferred upon him and as fully appreciating it. 
He, however, modestly disclaimed a portion of the 
merit ascribed to him, inasmuch as while working 
for the benefit of the iron and steel industries, he 
was at the same time promoting his own interests. 
He had, however, always worked with the view of 
promoting the interests of the industry, and as long 
as he was permitted to work he intended to continue 
to do so. 

The President next proceeded to deliver his ad- 
dress, in which he first referred to the pleasure the 
visit to Liége had given to all parties. ‘This address 
we shall print in extenso, so that we need not here 
refer to more than one other matter of interest 
among the many upon which it treats. That 
matter is the question of mechanical puddling, 
concerning the progress of which the President 


3 | offered some interesting remarks. It appears that 
1| the Danks system has been tried by five different 


firms, who made arrangements for giving it a fair 


42 / trial in this country. ‘Thesuccess attained does not 


correspond with that reported to be achieved in the 
United States, and testified to by the Commission 
sent out by the Iron and Steel Institute to examine 
into and report upon the invention, and who took 
with them English pig iron to experiment with. The 
President distinctly stated that he in no way im- 
pugned the correctness of the observations of the 
Commissioners, but rather thought it ible that 
American iron might present fewer difficulties than 
English iron while under treatment in the Danks 
furnace. Again, he observed that the difficulties met 
with in England might not have been so noticeable 
when only small quantities of iron were under treat- 
ment in America. But whatever the reason of the 
discrepancy between the results obtained by the 
Commissioners and those of practical working here, 
it is quite clear that the Danks furnace has not yet 
been made a success in this country, although it is 
in a far more perfect state than when it was first 
introduced. In some cases it has failed in its me- 





chanical details; the fettling, too, has generally 
given great trouble, Some manufacturers had 
abandoned the Danks system in favour of the 
Crampton revolving furnace, whilst others had 
overcome some of the defects, and were convinced 
they should overcome the rest, and ultimately arrive 
at a satisfactory result. The President requested 
those ing any information upon this question, 
and who were at liberty to do so, to place it before 
the meeting at the usion of his address. 

In pursuance of this request, and after a cordial 
vote of thanks had been accorded to the President 
for his very interesting address, Mr, John A, Jones 
observed that the principles of rotary puddling were 
unquestionaby sound, but success had not yet 
attended their introduction in England. Three 
difficulties mainly were encountered: want of skill 
on the part of the workmen, failures in fettling, and 
mechanical defects, The men had now, however, 
been educated to the work, and the fettling difficulty 
had been overcome at his works by melting both 
fettling and charge outside the machine. The me- 
chanical failures, however, had not yet been reme- 
died, and the machine had by degrees given way in 
every part, doubling their fuel and labour account. 
They were, however, gradually reducing these de- 
fects, and he hoped in six months the question of 
rotary puddling would be satisfactorily solved. 
Referring to the Crampton furnace he observed 
that it was greatly superior to Danks, and that 
although it had not yet proved a commercial success, 
he believed it soon would, Mr. Menelaus asked 
whether we were to look to Mr, Crampton or to 
Mr. Danks for success, to which Mr. Jones replied 
that in his opinion Crampton’s was a better furnace 
than Danks’ in a mechanical point of view, but 
neither must be regarded as a finality. For success 
in mechanical puddling attention must be given to 
melting the =" and the iron before charging 
the machine, Mr. Wilson, of Messrs. Hopkins and 
Gilkes, endorsed Mr. Jones's opinion that it was 
only a question of time ; the ps was correct, 
and eventually the mechanical difficulties would be 
overcome. Commercially the Danks system in 
England was not yet a success, but he believed it 
soon would be, Sir John Alleyne observed that he 
had two of Dr, Siemens’ rotating puddling machines 
in use, which were giving satisfactory results. 

Briggs was the next speaker, and he con- 
firmed all Mr. Jones had said. He had worked the 
Danks machines for nine months, had met with and 
mgoed surmounted the difficulties mentioned by 

r. Jones, and expected soon to have the system in 
working with satisfactory commercial results, He 
had sent some pig iron to Mr. Crampton, who had 
worked it in his puddling furnace at Woolwich, and 
the most satisfactory results had followed. Cramp- 
ton’s furnace was very perfect in its mechanical de- 
tails, the water casing being a special element in 
insuring its success. Mr. Heather stated that he 
had six Danks machines at work, and experienced no 
trouble with them as regarded their mechanical de- 
tails, The only failure with him was that he could 
not obtain good boiler plates from iron treated in 
the Danks machine ; in other respects he was satis- 
fied with its working. Mr, Crampton, at the request 
of the President, then explained the principles and 
construction of his furnace, the main object of which 
was to obtain very high temperatures and to exclude 
dust and foreign matter from the iron, in both of 
which respects he had succeeded, producing per- 
fectly homogeneous metal, as the samples on the 
table showed. Mr. Crampton then gave an expla- 
nation of the samples which were cut and polished. 
They were, he said, rolled from reheated puddled 
blooms, and certainly the metal was remarkable for 
its excellence. Dr. Siemens offered some remarks 
upon the importance and difficulty of the question 
of fettling, and upon the satisfactory working of 
his revolving furnace. Mr. Whitwell refe to 
the wide-spread use and success of his hot-blast 
stoves, and Mr. A, E, Cowper pointed out the great 
saving effected by the use of his stoves at various 
works in England and on the Continent where they 
had been adopted, It appeared, from the hopeful 
tone of those taking part in the discussion, that in 
a short time the Danks system will be successfully 
established in this country, This opinion we do 
not share, and as the President pointed out, there 
is at the present time an establishment in the North 
of England at which the Danks plant has been 
wholly laid aside after some months of unsuccessful 
working, and is being superseded by the Crampton 
system. ‘The greatest impediment to success in the 
Danks furnace appears to be the want of durability 
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in the lining, but even this, according to Mr. 
Jones, appears in a fair way of being overcome. 
In the interests of the great industry of the 
country—that of iron and steel—we trust that 
all the puzzling questions, which now impede the 
progress of mechanical puddling, will be speedily 
and satisfactorily solved. As far as Mr. Cramp- 
ton has gone he appears to have afforded a full 
solution to them all, and we look with interest 
to the establishment of his system on a regular 
working scale in the North. At the close of the 
discussion the’'meeting was adjourned to Thursday at 
ll o'clock. ‘The annual dinner of the Institute took 
place at the Criterion in the evening, a large num- 
ber of the members and their friends being present. 

On resuming the sittings yesterday morning, the 
President drew attention to some ‘elegant + lver 
tankards and cups, which he explained had been 
subseribed for by those members of the Institute 
who attended the meeting at Liége, ar d which wert 
intended for presentation to tl of the 
Belgian reception committees and the local sect 
taries as mementos of the occasion. Bronze meda 
were also exhibited, one of which was to be pre- 
sented to each member of the Reception Committee. 
An address was also in course of preparation, which 
it was proposed to present to His Majesty the King 
of the Belgians. ‘The business of the meeting then 
commenced by the reading of a paper by Mr. A. Pye 
Smith, on the shaping and finishing of metals by 
solid emery wheels, and on machinery for that pur- 
pose, The author described the inherent defects of 
various kinds of sandstones, and pointed out how all 
these had been eliminated from the ‘ Bessemer” 
emery wheel, which had been pe rfected by the 
Ransome Stone Company. These wheels or discs 
had been applied to the Heaton grinding ma- 
chine, and the result of the combination was a 
very perfect apparatus for grinding and polish- 
ing metallic substances. Mr, Smith pointed out 
the various purposes to which the machines 
were applicable, and gave the results of a series of 
comparative experiments made with the Bessemer 
disc, against Sheffield and Liverpool stones. The 
results stood in the order of the names of the disc and 
stones, those of thedisc greatly distancing those of the 
Sheffield stone, and those of the latter being better 
than those of the Liverpool stone. Mr, Smith then 
described the Heaton grinding apparatus, several of 
which were in the room, and the various samples of 
steel and iron which had readily yielded to the 
Bessemer disc, At the close of the paper M. Deby 
observed that emery wheels of ordinary make had 
been used in Belgium forsome time past, for turning 
and polishing the rolls of plate mills. Mr. Snelus then 
read an elaborate paper on the manufacture and use of 
spiegeleisen, tracing the history of the manufacture 
from the first attempts to make it, and following them 
down tothe time when the manufacture became 
fully established. Spiegel was of but small value 
formerly, but the Bessemer process at once raised 
it toa position of importance. In the course of his 
remarks on the use and action of spiegeleisen Mr. 
Snelus observed that he had found from .4 to .5 per 
cent. of manganese in steel to be good ; it hardened 
the metal without rendering it brittle. The dis- 
cussion on this paper was of a purely chemical 
nature, and was sustained by Professor Forbes, Mr. 
E. Riley, Mr, Parry, Dr. Siemens, Mr. Baker, Mr. 
Maynard, and other members. The President, in 
closing the discussion, gave his views on the main 
question discussed, which was the precise action of 
spiegeleisen on steel, which, he obs« rved, was 80 
thoroughly subtle that it might probably never be 
solved, 

Mr. John Parry then read a paper on the occlu- 
sion of hydrogen by grey pig iron, and also on the 
probable absorption of the vapours of the more 
fusible volatile metals by grey pig iron heated in 
vacuo in vapours of the same. ‘This paper was in- 
terestipg but somewhat theoretical, and, as a con- 
sequence, the discussion was, at the best, but specu- 
lative, ‘The President, in summing up the discussion, 
observed that the subject was somewhat more prac- 
tical than appeared on the surface, and expressed 
a hope that Mr. Parry would continue his experi- 
ments, and communicate their results to the Insti- 
tute. ‘The last paper read yesterday was by Mr. E. 
Handfield Morton, on the condition in which sili- 
con exists in pig iron, It appears that Mr. Morton 
has made experiments in order to prove the 
theory of silicon being intimately mixed with 
pig iron untenable. His conclusions were that 
silicon in pig iron was contained as a chemical 
compound of iron and silicon, and not as a me- 
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chanical mixture. The author, in his paper, gave 
particulars of his experiments, and of the results ob- 
tained by him, After a brief discussion upon Mr. 
Morton's paper, the meeting was adjourned to this 
morning at 1] o'clock, when the remaining papers 
will be read. ‘These are chiefly of a mechanical 
nature, and an interesting morning is expected. In 
the afternoon of yesterday the members of the In- 
stitute visited Mr. Kirkaldy’s testing and experi- 
menting works, where a series of highly interesting 
experiments were carried out by Mr. Kirkaldy. The 
visitors also inspected Mr. Kirkaldy’s museum of 
fractures on the upper floor of the works, where 
they found an extensive collection of specimens 
which had been tested, their results being indi- 
cated, 

THE BLACKBURN BOILER EXPLOSION. 

We have in previous numbers given the report 
on the recent disastrous boiler explosion at Black- 
burn, prepared by Mr. L. E. Fletcher at the request 
of the coroner, and we have since received the re- 
pert on the same ¢ xplosion pre pared by Mr. Long- 
ridge, the chief engineer of the Manchester Boiler 
Insurance and Steam Power Company, a company 
by whom the exploded boilers had been insured. 
This report takes a view of the explosion which 
differs in many points from Mr. Fletcher's, and while 
in commenting upon the latter gentleman's report 
we gave it as our opinion that bis rationale of the 
explosion was substantially in accordance with the 
appearance of the fragments of the boilers, yet the 
importance of the question leads us to bring as pro- 
minently before our readers the theory of the explo- 
sion given in Mr. Lougridge’s report, while we also 
propose to add some comments of ourown, An 
abstract of Mr. Longridge’s report will be found on 
page 341 of the present number. 

We reproduce on page 342 from Mr. Fletcher's 
report two views showing the boiler shells opened 
out flat with the lines of fracture as ascertained by 
putting the pieces together. ‘The boilers are num- 
bered J] and 2 in the figures, these being Mr. Flet- 
cher’s numbers, According to both reports it was 
No. 2 boiler that exploded first, but from the de- 
scription of the fractures given by Mr. Longridge it 
seems that Mr. Longridge’s No. 2 is Mr. Fletcher's 
No. 1, so that the two reports differ as to which 
boiler initiated the explosion. Adopting the numbers 
given in the engraving we find that according to Mr. 
Fletcher, the explosion commenced at the top of No.2 
boiler, and according to Mr. Longridge it commenced 
at the bottom of No. 1. We have already said what 
we considered recommended Mr. Fletcher's theory, 
we will now state what appears to us in favour of 
Mr. Longridge’s explanation, or a modification of it. 

Following up his remarks on the unequal tempe- 
rature of the shell it appears to us that the lowest 
temperature of the shell would be, not at the 
bottom, but just above the line of seating at each 
side. The gases from the internal flues of each boiler 
passed first along the bottom back to the front end, 
and then up to what we may call for convenience 
the side flues. Each boiler was, however, com- 
pletely arched over by the brick setting, a space of 
7 in. intervening between the brick arch and the 
boiler. The side flues thus extended upwards and 
formed practically one single flue extending over the 
upper surface of the boiler. Now the gases in the 
bottom flue would be at a higher temperature than 
the gases in the side flues. ‘lhe hottest gases in the 
side flues would be at the top, over the steam space, 
while just above the seating the temperature would 
probably be much lower (the shape of the flue 
affording facilities for the gases to separate into 
strata), and an adoption of Mr. Longridge’s theory 
would thus lead us to expect those parts of the shell 
to be most strained. ‘The furnaces approach to 
within a few inches of the shell at those + soem and 
being much hotter than the shell might be actually 
in compression at the side next to the latter, 
and instead of relieving that part of the shell of part 
of longitudinal strain might be actually adding to it. 
If we consider the she) of the boiler as a web of so 
many threads holding the two ends together, we 
should, under the conditions above described, ex- 
pect those threads tobe tightest which were just above 
the seating, at the narrowest part of the water 
spaces. ‘The strain would no doubt be very much 
concentrated at those points. 

Let us try to conceive how one of the circular 
seams might give way there. The seams are 
rivetted, and as the ends moved apart, there 





would be a blow at every rivet, greatly increasing 
the strain on the unruptured seams, and probably 








starting fractures in them one after the other, but 
all in an almost infinitely short instant of time. At 
three sides of the boiler the cireular fractures are 
very numerous adjacent to the narrow water Space, 
at the places where we are supposing the fractures 
to have begun. It is difficult to comprehend how a 
number of parallel fractures can be produced 
transversely to a line of strain unless by some such 
cause as we have described. The hammering action 
of the boiler, as it rips up its own seams, may in this 
way set. up a vibration of dynamic impulses of 
sufficient intensity to account for these simultaneous 
fractures. ‘There can be no doubt that the mode of 
setting adopted in these boilers, carrying the flue 
over the crown, tends to increase the evil of un- 
equal expansion at the side water spaces. When 
the flues are wholly below the water level, those 
parts of the shell have a higher temperature. 
and the tension strain upon them must be much 
less. 

If Mr. Longridge’s explanation be adopted, it will 
follow that the fractures around the manhole casting 
have been produced by the obstruction of the brick- 
work to the motion of the boiler shell at the explo- 
sion, the boiler being at first held by the dome in 
the brickwork. Mr. Fletcher's report, we believe, 
is not meant to condemn cast-iron manhole rings 
as being not trustworthy (indeed, we think the 
castings belonging to the boilers under notice are 
uninjured); be no doubt means that a wrought- 
iron ring could be better incorporated with the 
shell, as a strengthening ring, by double rivetting. 

The strictures passed on the pitch of the rivets 
in the double rivetting in both reports are no doubt 
deserving of the utmost attention, but it should be 
borne in mind that these remarks have no special 
application in the explanation of this explosion; 
as none of the double rivetting gave way. 

Apropos of explosions in general, and of this ex- 
plosion in particular, one of our contemporaries 
has a leading article explaining it all by foot-pounds 
and Joule’s equivalent. He gives us quite a sensa- 
tional treat; he tells us that “If the Blackburn 
boilers were not safe, then apparently no human 
precautions can make a boiler safe.” We all know 
that the Blackburn boilers were not safe, for they 
exploded doing immense injury to life and material. 
It follows then that there is no boiler safe. Both 
of the reports ascribed the catastrophe to the mode 
of setting, carrying the flue over the crown of the 
boiler, and the practical recommendations of both 
were alike. Although their theories are different 
their practical methods of obtaining security are 
the same, ‘There is nothing very mysterious in 
the catastrophe, As Mr. Thompson repeatedly said 
at the inquest, “ he is a great fool who is not wise 
after the event’—we are wise after the event. 
The setting is not one that has come specially 
under our notice before, and we will not say that 
we should have had the penetration to have at 
once seen its weak points and to condemn it; but 
after the event we read it as a lesson, not as a some- 
thing to unhinge our confidence in all boilers, but as 
an admonition to avoid that setting. Our contem- 
porary works himself up to an awful pitch of ex- 
citement about it and asks “ Is it impossible that an 
event analogous to the explosion of a percussion cap 
in a gun-cotton charge cannot take place in a steam 
boiler, with the immediate result of causing 40 
enormous dilatation of the water, or the direct 
liberation of a great volume of steam? The force 
required for the work of explosion, and a great 
deal more, is, as we have said, ready. It only needs 
liberation to insure a catastrophe.” He began his 
speculations by working out the foot-pounds of 
work stored ina boiler such as one of those that 
exploded, ‘ 3,358,200,000 foot-pounds—a number 
as much beyond human comprehension as eternity 
itself ; it is very nearly 150,000 foot-tons. In other 
words the boiler has stored up within it force 
enough to lift 1000 tons 150 ft. high, If this boiler 
were to burst, this enormous force would be set 
free, and must be exerted on something.” If our 
contemporary is as alarmed as his words seem to 1n- 
dicate that he is, as ‘‘no human precautions can make 
a boiler safe,” and there is such *‘ an enormous force 
as he describes, how uncomfortable he will feel when 
we tell him that the force is ten times as much 2 
he has pictured it, for, as usual, he is wrong with 
his figures; it is a million and a half foot-tous, not 
150,000, as he has it. It is a force sufficient to lift 
one of our heaviest armour-clads the height of 
Nelson’s Pillar in Trafalgar-square. : 

Our contemporary is equally unfortanate in deal- 
ing with the heat units available. He supposes 
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that the total mechanical equivalent of the whole 
of the heat required to get up steam would be the 
amount of destructive force set free by the explosion. 
The heat available would actually be only the excess 
of heat above 212 deg., and so far from it being true 
that ‘‘ the pressure is not very material,” the fact is, 
that if the pressure were only that of the atmosphere 
there would be no destructive force liberated, 
although to get up steam in that boiler to that pres- 
sure from, say, 60 deg., would require more than the 
fucl he has foot-pounded in his statement. He uses 
only about one-half of the amount of fuel requisite to 
get up steam to 70 Ib., but again, by haphazard, he 
has applied about double the available proportion of 
the stored heat to produce destructive effect, and in 
a great measure, the one of these errors compensates 
for the other, so that the result is, as we have re- 
marked, just about ten times what he says it is. 

Our contemporary also frightens himself with the 
idea that it is possible that the water ina boiler may 
suddenly increase in volume and greatly compress the 
steam inthe steam space. He gives a height for the 
water and reckons there will be an ‘‘ area of about 
100 square feet, and with a pressure of 70lb. we 
shall have a load on the surface of the water of, say, 
500 tons. If the water rises it must compress the 
steam above it, and by so doing augment the load, 
The surface will be reduced also, and regarding the 


water as acting the part of a solid piston contract- 
ing in area as it rises while the pressure augments, 
we should require a somewhat complex calculation 
to decide the precise amount of work done by the 


water in rising to any given level, which it is not 
necessary to introduce here. Our readers can 
easily work the problem out for themselves if they 
see fit.” We think he has done right in handing 
over the calculation to his readers, for he has 
evidently got beyond his depth. He does not 
appear to be aware of the fact that the area of the 
water surface should not be an element in the 
calculation. The space and the pressure per square 
inch and the reduction in the space are all that is 
wanted, and the wérk done would be the same 
whatever the shape of the vessel may be. How the 
water is suddenly to dilate we are not told ; it is zo¢ 
to be ‘a sudden upheaval of water which. has been 
said to occur in some vertical boilers—a rapid 
generation of steam driving all the water to the top. 
This would not practically diminish the capacity of 
the boiler, and would not cause an explosion 
direetly.” Ile means ‘ta sudden dilatation of the 
body of water in the boiler.” If so we can allay 
his fears ; that first stage of expansion is the most 
difficult part of the separation of water into molecules 
of steam. It is just then that the latent heat dis- 
appears with greatest rapidity. The cohesion of 
water——a fluid popularly believed to have no 
cohesion—is really very great. ‘The enormous 
tension per unit of section that supports a nn a 
bubble hanging from another soap-bubble is amply 
sufficient to prevent the water of a boiler or the 
water of an ocean from suddenly dilating itself in 
the manner described. 








THE DIRECT UNITED STATES CABLE. 

On Saturday a large party of visitors accepted 
Messrs. Siemens Brothers’ invitation to inspect the 
New Direct United States Cable, now in course of 
manufacture at their works at Charlton, and also 
their new twin-screw cable ship Faraday, on 
board which the cable is being stowed. The 
Direct United States Cable embodies several new 
features in eable construction. The conductor 
consists of a central copper wire of 22 B.W.G., 
around which are laid spirally eleven fine copper 
wires of 13 B.W.G. the wires are served with 
four coatings of gutta-percha until the core is about 
three-eighths of an inch in diameter. The object of 
the arrangement of wires we have described, is to 
obtain greater conductivity, in which Mesers. 
Siemens haye succeeded. The core is served with 
Manilla hemp, outside which are laid spirally the 
protecting wires, which are severally wound with 
Manilla hemp. The outer coverings of the shore 
ends, the intermediate and the deep-sea cables of 
course vary greatly as usual, but the conductor re- 
mains the same throughout. The visitors had the 
Opportunity of seeing the manufacture of this cable 
from beginning to end. Perhaps the most interesting 
of the many processes carried on in the works is the 
Preparation of the gutta-percha for the cable cores. 

he raw material is stored in vaults in the base- 
ment of the building, whence it is taken to a disin- 


tegrating machine, which it leaves in a condition of | possi 


fine chips, It is washed and then passed through a 





series of masticators, some—the later ones in the 
series—being steam jacketted, and in which the 
gutta percha is melted. After a final mastication 
and cleansing it is passed through fine wire-gauze 
strainers under hydraulic pressure, by which means 
it is deprived of any remaining mechanical impurity. 
It is then taken to the room in which it is to be 
used, where it is again masticated under heat. To 
this room, which is a very long one, the conductor 
also is brought to be tac: Foes | It is first drawn 
through a trough of Chatterton'’s compound, after 
which it is passed through a die—a number of 
lengths being coated at the same time—into which 
the gutta percha is forced under pressure from 
cylinders above with pressing pistons. The core is 
then run through long troughs of water, taken to a 
drying room, returned to another coating machine 
with dies having larger holes for a second coat, and 
so on for the third and fourth, The cable is tested 
at every stage of manufacture, the core ex- 
amined minutely after every coating, and gauged 
to an exact diameter throughout. Other forms of 
cable cores were seen in course of manufacture, that 
for instance patented by Messrs. Siemens, and 
which has a serving of flat copper ribbon around it, 
also india-rubber covered cores, in which the con- 
ductor is enveloped in a series of india-rubber strips, 
fixed by the core being run between a pair of 
grooved wheels as each strip is laid on longitudinally, 
not spirally in succession. 

The Faraday is the second vessel which has been 
built expressly for cable laying, the Hooper having 
been the first. ‘The Great Eastern and other vessels 
have only been adapted for the purpose, but the 
two vessels above referred to have been designed 
for it. They were, moreover, both built by the same 
firm— Messrs, C. Mitchell and Co., of Newcastle-on- 
Tyne. ‘The Faraday, which has been built for 
Messrs, Siemens, is 360 ft. long, 52 ft. beam, 36 ft. 
deep, and measures about 5000 tons gross register. 
She will, however, carry about 6000 tons dead weight. 
The vessel we need hardly say is iron built, and in 
addition to the usual requirements of Lloyd's rules | 


built of plate iron, and forming a series of double 


tanks are united together, and to the general fabric of 
the hull, by five iron decks. The tanks are all 29 ft. 
in depth, and two of them are 45ft. in diameter, 
the third being 37 ft. The vessel is double bottomed, 
and in the space between the two bottoms are the | 
girders for carrying the tanks and giving longitudinal | 
strength to the hull. The space is further utilised | 
for carrying water ballast to trim the vessel as the | 
cable is run out, The bow and stern of the) 
Faraday are of the same form, both in effect being | 
bows and sterns also, for she is provided with a) 
rudder at each end, so that she can be navigated | 
in either direction as may be found necessary. | 
The vessel is furnished with Cameron’s steam steer- | 
ing gear, and she is fitted with compound surface | 
condensing engines, built by Messrs. T. Clarkand | 
Co., of Newcastle. ‘There are two distinct sets of 
engines each working a separate screw, the veasel 
having twin screws, and thus obtaining increased 
steering and man@uvring power. She carries com- 
bined paying out and picking-up machinery, manu- 
factured by the Vulcan Foundry Company, and is 
fitted with every convenience for her special pur- 
pose. As may be supposed, the vessel and the 
works proved of great interest to the visitors, 
who expressed themselves highly pleased with the 
visit. 

SCIENCE EXHIBITS AT THE VIENNA 

EXHIBITION.—No. XIII. 

We have already said that one of the most recent 
additions to telegraphy is the apparatus of G. Jaite, 
Berlin. Early in 1868, the attention of Mr. Jaite 
seems to have been concentrated upon determining 
an efficient method of using oor} apparatus for 
the purposes of translation. In this important 
problem, he finally succeeded by supplyiug the arma- 
ture of the electro-magnet with a flat insulated spring 
and by adding two contacts which limited the os- 
cillations of the spring. The difficulty, however, 
attending the maintenance of synchronism, and the 
exact transmission of currents, both as regards in- 
tervals of time and duration of contact, soon in- 
duced him to abandon the old method, which requires 
two different translators, and to inv the 








she receives great additional strength from her|each other by a smal 
peculiar structure. She has three large cable tanks | two distinct levers. ‘The object attained by this 





some other auxiliary instrument if need be. The 
subsequent trials and researches led to the invention 
of the instruments shown in the engravings on 
pages 334 and 338, and which we shall now proceed 
to describe. 

The illustration on page 334 is a general view of 
the telegraph instrument. It consists of the usual 
train of clockwork, two polarised magnets, two per- 
forators, and a double automatic key. 

The clockwork is enclosed within a metallic case, 
and is driven by a weight of 100 Ib. It is regularised 
by the simple contrivance shown in Fig. 2, when the 
messages are sent by means of the double hand- 
key; but it is found necessary to replace this cen- 
trifugal by a Hughes’ regulator, when the apparatus 
is used for automatic transmission. 

The polarised electro-magnets are modelled after 
those of Hughes’ system. They differ from the 
latter in having the soft iron projections inserted, 
not at the ends, but at the magnetic poles of the per- 
manent magnets. These consist of three bars of 
steel of equal magnetic force, and bent in the form 
of a horse-shoe. 

The paper is unwound from a drum placed under 
the table, and is guided by two rollers turning in 
opposite directions. By means of the levers shown 
in Fig. 3, the operator may interrupt the progres- 
sive movement of the band at any moment. The 
lever-arm terminating in a circular dise is used for 
increasing or diminishing the pressure of the guid- 
ing odiedien, 

The perforating mechanism corresponds to the 
capstan-headed screws in the perspective view. Itis 
|shown in detail in Fig. 5, where z; is mounted on 
| the axle 4, and is driven by the train in the direction 

indicated by the arrow. Atevery revolution of this 

axle, the inclined lever vz is raised ; the screw carricd 
by the arm /, strikes a smart blow upon the frame 

lf fe, which is suddenly depressed, and with it the 
accompanying perforator, ‘The elasticity of the 
springs now come into play, and restore the frames 
to its normal position. It will be seen, by Fig. 
4, that there are two — separated from 
interval, and worked by 





| double mechanism is to enable a hole to be punched 


arches supporting the sides of the vessel. These | either in the upper or lower half of the paper band, 


thus to form a complete code of signals. 

The hand-key represented in the front part of 
the perspective view, consists of two simple Morse 
keys nicely adjusted. The buttons are placed very 
near each other, so as to facilitate the operation 
of transmission, 

The double automatic key consists of various pieces 
revolving on the axles a and 4 (see the perspective 
view) and are shown on an enlarged scale in Fig. 6. 
The outer circumferences are divided into three seg- 
ments marked R, Re, B, Be, and E, E,. ‘The sec- 
tions B, Be are in permanent connexion with the 
battery, whilst E, E, lead to the earth plates, The 
inner portions L, L, are metallic rings, which are 
in electrical communication with the line wire. The 
contact segments R, Re, B, Bs, E, Ex, are insulated 
from one another by ebonite plates P, P;. ‘The 
cross pieces S, S. are flat springs, carefully insulated, 
and are mainly instrumental in effecting the trans- 
mission of the message. When the apparatus is at 
rest, the springs 8, 8: communicate at one end with 
L, Le; and at the other with R, and R,. B, and b 
are joined with the contact pieces of the enrth-and- 
battery commutator, so that they may be either 
connected with the different batteries, or be put to 
earth as the case may require. When two translat- 
ing batteries are used—as is generally the case—the 
metal ring L communicates with the line, the 
spring 8, connects—when the apparatus is at rest— 
L, and K.. This last segment is joined by a wire 
with Lz, which communicates with Rz by the spring 
S,. During the period of translation the automatic 
commutator is connected with Ro. 

When a current is sent around the polarised 
magnets, one of these is instantly unmade, whilst the 

tic intensity of the other is greatly increased, 
This will be obvious if we consider that the wire is 
wound in the same direction round the soft-iron 
cylinders, One of the armatures will be released, 
whilst the other will be attracted with greater force. 
The former will undergo, by the action of a hori- 
zontal spring, a slight vertical ent, which 
will raise one arm of a long lever, Fig. 1, and de- 
press the other. This end, which fulfils the office of 
a detent, couples the two shafts a (perspective view) 
and X., Fig. 5, and makes them turn together. In 
this way, alternate movement of r is obtained, 





and thereby the punching of the paper band. In the 
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mean time, opposite effects are produced at the other 
electro-magnet, ‘The armature is drawn down, and 
the axle carrying the cam wheel, which lifts the in- 
clined lever, is not coupled with the main shaft, 
and it therefore remains quiescent. 

We have already said that the translating springs 
S,S, are connected by sliding contact with the line 
wire, and as they rotate with the shafts a and 3, 
it is evident that during the same revolution the 
line is separated from the coils of the automatic 
commutator, charged in passing over section B,, 
(Fig. 6), discharged to earth at E,, and finally con- 
nected again with the commutator at R,. S, under- 
goes the same series of changes. The perforation 
of the paper takes places when the shafts a and 
& have described an are of 270 deg., and the 
springs S, S, are beginning to slide over the con- 
tacts E, E,. The hole in the band records, there- 
fore, not only the displacement of the armature, 
but also the charging and discharging of the line by 
means of the double automatic Les. As the eur. 























faces of R, B, E, and R, B, E, are respectively in 
the same vertical planes, we may infer that the 
rotating springs will invariably fulfil their twofold 
office of charging and discharging the line. 

The second part of the problem of translation is 
solved by the automatic commutator shown in Fig. 
7. It consists of a train of clockwork, driven by a 
weight varying from 20 lb. to 35 lb., three revolv- 
ing commutators, a polarised magnet, a translator, 
and a bell. One of the commutators—that con- 


| nected with the lines—is represented at aj. A 


second, connected with the batteries, rotates at 
the other end of the axle aj, while the third, also 
connected with the batteries, revolves on the axle 
a,. The wheel W, is not fixed to its shaft a, but 
only secured by two brass friction plates. The axle 
a, carries a pinion with twenty teeth, which gear 
into a wheel—having eighty teeth. This wheel is 
fitted on the axle a,. A similar arrangement is 
mounted on a , and this whole system drives the 
commutating portion of the apparatus. When 
the pinion axle is maintained at rest by the detent 
d the whole system is inactive, but when, by the 


passage of a current, the Hughes’ magnet is unmade, | 


the armature is detached from the core, the screw 


end of the lever is raised, and the shaft turns round | 


once. The flat springs of the commutators revolve 
with their axles; however, they cannot pass over 
more than an are of 90 deg. By this movement it 
will be easily seen that the line L,, Fig. 7, having 


been in connexion with the coils of the telegraph, , 


shall afterwards communicate with those of the 
commutator ¢;, and that line L, shall pass from con- 





nexion with the commutator to connexion with the 
telegraph coilsc,. As the translating batteries corre- 
spond to L, and L,, it follows that if line L;is 
connected with the telegraph coils the correspond- 
ing batteries are in communication with the double 
hand key; and if line L, communicate with the 
coils of the automatic commutator the corresponding 
batteries communicate with the double automatic 
key. 

When the armature of the electro-magnet is de- 
tached, the translating spring p, touches the lower 
contact-anvil, and in so doing closes the battery- 
circuit, signalling at the same time, by translation, 
the interruption of the receiving terminal station back 
to the transmitting terminal station, and that before 
the connexions are commutated by the flat springs. 
As the axles ai az are driven by the same pinion, 
every commutation is announced at the translating 
station by the ringing of the bell. If the operator 
choose to connect the two line-wires, and estab 


| several other minor contacts, he may indulge in aby 


relaxation without the least anxiety; for the # 
electric impulse sent by either station is sure to ring 
his bell. It would be superfluous to dwell on the 
advantages of such a self-acting commutator. 

To render all this clearer, let us suppose Londoo 


to be the transmitting, Liverpool the translating, 


'and Glasgow the receiving station. Should it be 


desired to reverse the order, all that the telegraphist 
at Glasgow has to do is to press down his left key. 
This will suffice to change the electrical connexion 
at Liverpool so that London becomes the receiving 
and Glasgow the sending station. In a» simile 
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manner, a second reversal may be effected at London 
by merely depressing the left-hand button of the 
key. We may add that the transmitting station is 


always in communication with the coils of the tele- issues 


graphic apparatus and the receiving station with 
those of the automatic es posure. yo at 
the translating station. Let us again suppose London 
to be corresponding with Odessa rid Brussels, Berlin, 
Warsaw, and Moscow. A current from London may 
detach one of the armatures of the instrument at 
Brussels, but it does not influence the translation at 
Brussels, and therefore has no effect on the appa- 
ratus at Berlin. The other intermediate stations 
are equally unaffected. The operator at London 
may handle his double-key as quickly as he wishes, 
the translating axles at Brussels will revolve with 
the same speed. Providing the London operator 
make good contact, the line will always be charged 
and discharged at Brussels as explained above. We 
thus see that this apparatus permits us to establish 
a considerable number of translating stations with- 
out oceasioning any delay in the transmission of the 
messages. 

We are told that upwards of 17,000 despatches 
were sent from the Exchange at Berlin to the Ham- 
burg Exchange, all under the supervision of Mr. 
Jaite himself, and with the most satisfactory 
results. 

This telegraphic apparatus is made by W. Gurlt, 
Berlin. There wasa model exhibited in the German 
Government collection of telegraph instruments, 
and two others, together with an automatic com- 
mutator, by Mr. Gurlt. 





BREECHLOADING ORDNANCE. 
To rue Eptror or EnxGingERine. 

Siz,— Want of time has prevented me from replying earlier 
to the letter of “ Iron Cross,” which ap in your issue of 
the 13th of February last. As to whether the statement of a well 
established fact regarding Prussian appropriations of foreign 
inventions, made notorious, as you know, during the late 
Vienna Exhibition, be questionable taste or not, I prefer to 
leave to more disinterested judgment than that of “ Iron 
Cross.” Silent contempt is an extremely convenient method 
of disposing summarily of a disagreeable and incontrovertible 
fact. 

“Tron Cross” is wrong when he assumes, as he did in his 
first letter, that your able article of January the 23rd in- 
tended to claim for me the invention of the sliding breech 
block in the abstract; and he is again seem | when he 
assumes, as he now does, that I have retra anything 
whatever, when I merely stated in my previous letter that 
he was in error in attributing to me any such claim. 

That “Iron Cross” is obliged to go so very deeply into 
antiquity to find facts with which to prove want of SS 
in my invention, clearly illustrates the difficulty of 
he has undertaken; he might add, to the four hundred 
years’ old Danish gun with a cylindro-prismatic breech 
block end the thirty years’ old inverted Z-shaped gas ring, 
many other similar instances without in the least strengthen- 
ing his own or weakening my position. It would be diffi- 
eult to cite any mechanical contrivance of importance which 
is absolutely new in all its details, and when you claimed for 


STEAM JACKETS, 

P . To THE po mages meray gman A ca 
rz,—Oblige me again space in one your 

Pe to reply to “Marine Engineer.” T see from “ Marine 
gineer’s 
I can clear up any of the little difficulties he raises, I shall 
be glad to do so. He mentions in his letter that he asked 
me the size of cylinders, &c. I may state that I did not at 
the time consider these dimensions necessary, nor do I consider 


gines and Government cruisers req 
necessity. I feel sure that he will go further in his belief yet, 
and own that all steam engines require them. He hesitates as 
to the saving of steam jackets, as compared with first cost, wear 
and tear as well. I could not tell him what difference there 
might be in the first cost of an engine with jackets and the 
cost of an engine without jackets, as I am of opinion that the 
ship owner would not get the benefit from maker who 
did not jacket bis engines. In many cases! have found 
that makers who neither jacket their engines nor provide 
them liberally, have the assurance to ask as much, if 
not more, than the engines could be for, complete with 
jackets and substantially provided i from makers 
who would rather not sell an engine incomplete than other- 
wise. As tothe wear and tear, it amounts to very little in 
the year ; the engines from whence the diagrams were taken 
have been running constantly long voyages for the last two 
years, and I consider them in as a ition in the cylinder 
as when they left the shop. As to the benefits arising from 
steam jackets, I ask “ Marine Engineer” to think over for a 
moment the gain on a large steamer during a voyage of 
50 days or so, to gain 25 to 30 knots per day (and { speak 
within the mark in some cases)—would it not, I ask Liss, 
go a long way in payment of repairs or incidental expenses? 

“ Marine Engineer” wishes that;I had seen the trials myself. 
I may state that I have seen many trials of the same de- 
scription, and have tested with others all those points he 
mentions with care, in fact the trials conducted under my 
own charge were much more exhaustive, and showed as 
much as 15 cent. of gain. I may state, also, that a few 
days ago I fad the pleasure of receiving an introduction to 
the works of the Messrs. Donkin, of Bermondsey, for the 
purpose of getting explained to me their method of testing 
the value of steam jacketting. I think that a very short 
visit to that factory would convince the most sceptical of the 
decided value of steam jackets; the Messrs. Donkin prove 
that their benefits amount to 30 per cent. or upwards in 
engines working with a fair degree of expansion, and I feel 
certain, with what I saw of their mode of testing or carrying 
out any experiment, that there is no doubt of the truth of what 
they say. There is no stint of money, — or perseve- 
rance with them in the searching after facts. 

‘Marine Engineer” states that he knows a first-rate firm 
of engine makers in the North, who do not jacket their cy- 
linders, and do as well as their more — competitors. 
I think “ Marine Engineer” is in error there, as neither gr A 
nor any other firm know what their engines would do 
running against another maker’s with jackets, more especial! 
when they have not gone into tests on the subject. It 
may be that if they jacketted their engines properly, 
and saw them working, they would be astonis at the 
difference ; or very possibly those same makers have at the 
first or the commencement of their making compound engines 
jacketted their cylinders, and their designs being intrusted 
toa lazy engineer, there was no saving, quite the reverse, the 
jackets being turned into a enser on a small scale. 

nowing that, I am not astonished at engine-makers some- 
times getting soured at the savings of steam jackets not 

ing out as they anticipated. 








me the credit of having invented ‘‘the system of breech] 

ing now adopted by most of the leading — of Europe,” 
you had reference, I presume, to those features of it whi 
are indispensable to its success, and, therefore, ‘‘ Iron Cross” 
is again wrong when he asserts that the claim has been im- 
prudently e. 

“Iron Cross” persists in ignoring the fact that I do not 
claim a gas ring, a — reech block, or an operating 
screw generally, but that I do claim a gas ring, @ slidin 
breech block, and an operating screw of peculiar form an 
application, and it is exactly these which have been generally 
adopted as I have correctly stated. 

I confess my inability to discover the point in what “ Iron 
Cross” intends, I presume, to be a sarcasm, when he invites 
me to inguire of my friends in France regarding the effi- 
ciency of the Gershan artillery during the late war. As yet 
France has made no use of my invention, that I know of, and 
when she does do so I have no doubt she will pay me for it ; 
and this is all l ask of the Prussian Government, who are 
using it as “ Iron Cross” admits when he very correctly states 
that the spherical gas ring is called, in the terminology of 
the Prussian service, the “ Broadwell ring.” 

As to the cheapness of the term employed in my first 
letter, that “might makes right,” it appears to me to be a 
much cheaper occupation to practise it than it is to merely 
state the principle; it is also a very cheap as well as con- 
Venient method this of dodging a leading argument. 

What “Iron Cross” is pleased to call my grievance—and 
I confess it to be a sore and a substantial one—is simply 
this, the Prussian Government and Mr. Krupp are using my 
invention and refuse to pay me for doing so ; for this there is 
no possible justification ; silent contempt is the only refuge. 

l am, ee truly, 
, L. W. Broapwt. 

Hietzing, near Vienna, April 20, 1874. 








Tue Freycu Iron Worxs.—The Creusdt Works are stated 
to be assured employment for the whole of the current 
season. The Terrenoire Works are also well employed. In 
the Haute-Marne and in the Nord there is less activity than 
in the Loire basin and in the South of France, but still there 
a fair amount of business passing. 





I maintain that if engines had been steam jacketted 
properly at the first, and attended to, every engine running 
would have had themon. I hope to see the day when no en- 
gine will be bought without them. 

In the two last phs of “ Marine Engineer’s” letter I 
am at one with him. He hits the nail on the head in regard 
to engines with such a variation of temperature ; there must be 
a sad loss of steam by condensation, as saturated steam when 
expanding requires more heat for transformation into work 
than it can set free, and if not jacketted the remainder of the 
heat must be — by a portion of the expanding steam 
getting conde : 

I think, Sir, that I have answered “ Marine Engineer's” 
letters on all points, and I shall be glad to think if mt te 
that I have explained to him may be the means of num g 
him amongst the users and not of the abusers of steam } 

Before closing my letter it may be as well to tell the 
writer of the letter signed “ D. Stapfer,” that the values 
of steam jackets or diagrams are not calculable by his > 
and that he ought, before attempting to deny what I know to 
be facts, to try if he can experiment for himself, as at present 
he does not understand the —— 

I made ao mistake in my first letter. In writing it I -vas 
under the impression that “P. M.” was a book-worm, or 
something of that sort, and gave him the same cordial invita- 
tion as “ Marine Engineer.” He had sense enough though, it 
appears, not to accept, and from the tenor of his last 1 find 
that he scarcely sticks to facts. The words “instructions 
given to the engine driver” are his — Surely 
the chief engineers of an important line o steamers 
cannot be classed as ordinary “ engine drivers.” Has “P.M.” 
ever tried an experiment of any kind with a pair of modern 

ine ep ov Mh Ded ob any experience in the 
design or working of i 
I am, Sir, yours faithfully, au 





To tux Eptror or ExGInEERiInG. : 
Sim,—The steam jacket is used, I presume, with a view of 
preventing condensation in the cylinder. The question ap- 
to be, Is this plausible object a real gain? | think not ; 
use when steam condenses it yields up a large portion of 





ter that he is on the Ps Snes ean pees 





of an editorial on this debated point, 
‘ I am, Sir, yours, &e., 
Manchester, April 29, 1874. F. W.C. 


To rue Eprror oy EnGrygenrixa. 

S1z,—As one of the readers of your journal for many years, 
being interested in the discussion on steam jacket application, 
I trust that you will not refuse me a corner in one of your 
numbers for a few remarks on the subject in dispute. 

Firstly, I am an engineer, and I have had experience with 
the old engines as well as compounds on long voyages. I 
ones our Sonenee engiamh, that te Seenenen, et end ¢ lace con- 
densers, old engines. I believe their days are gone as a 
marketable commodity. 

The discussion commenced by “A. M.” denouncing an 
article in your contem » The Engineer, as slipshod, &c., 
and well he might ; my thoughts at the time I i 
— it was a mistake a> On pase webs dy aro ay od 

a statement to an engineering journal. As 
there are alwa  d.geubbanies ef prine case sapling ont foe 
engineers, you may feel assured that your journal and 
your contemporary are read and studied, any article such as 
that under discussion is too often swallowed up wholesale as 
if it contained facts worthy of being stored up for future use. 
In this way the article in question may lead to a serious 
evil, as it would encourage the disuse of those jackets which 
are already on engines, and thereby cause a serious loss to 
owners. 

The writer of the article never thought of the mischief he 
was likely to cause by puffing = performance of the 
engines he speaks of. those in charge of those engines had 
done as “A. M.” did, taken ro with jackets off and 
on, and noted difference in revolutions and consumption of 
coal, and then shown us the result, I for one would not have 
misdoubted them; but for a writer to come forward and 
say that they found the engines to go as fast without jackets 
as with them, without telling us how they arrived at such a 
conclusion, is, to say the least about it, to term it as “ A. M.” 
does, slipshod. And what i ly amuses me is the 
assurance some writers have in asserting a theory of their 


he own as being correct without ever giving a thought about 


experimenting on the subj If they had done so they might 
Satoaueed Gelie tian in Gets a poh ot the ename tase hove 
“= pe a rg Ap ae 7 | ebagede steam jackets. 
fou wi if you any of t tedly, 
that they have never spent a penny nor ua hour Censabdate 
after truths, all is mere assumption from a brain that has 
little stability in it. 

Just look at the last fashion or rather last scheme proposed 
in The Engineer viz., lead-lined cylinders. Would any sane 
a a scheme for a substitute for steam 
— su the writer thought it would be swallowed 

other ; you were too smart for them, and it was a 
good thing for many that you were so. It is right that such 
articles should be exposed at once; still I cannot think that 
an English or Scotch engineer would be so visionary in their 
ideas as to write those articles—he has more stability in 
him Iam sure. I am inclined to think that are origi- 
nated in German brains, as I remember being when in 
Germany that if I wished anything invented there were 
ey beg yar pee who made it their ion to inven 
and I nothing to do but say the word and I cou 
have a steam engine on the shortest notice. May not,jead- 
lined cylinders have been ordered by some one to supersede 
steam jackets ? 

I am inclined to think that “ Marine Engineer” is an 
Englishman ; although he has a great many scruples it would 
pod, me ang bony -gione 62 -~ hg lgmeaatins sac rate eat 
an engineer; there is good in hi 

“Pp. M.’s” letter suggests that his experience has been 
gained in tug- boats, at he appears to speak of tug-boat 
drivers. “ Mr. Stapfer” appears to be one of those of whom 
I bave already spoken, viz., who form theories without 
troubling to carry out experiments. No one has a right to 
impugn any data got by experiment or practice without 
belorchand testing it by actual experiment. 

I hope, Sir, you won't consider me prolix in my letter, I 
wish merely to give a hint which is the safe road to travel 


upon. “ ; 
I am, Sir, yours obediently, 
Liverpool, May 4. O. K. 


To tus Eprror ov Enotueenine. 

Sim,—The authorship of a letter in your last number, 

i “P. M.”, having been attributed to me, I should feel 

much obliged by your inserting this, as a denial of the same, 
in your next number. Thanking you in advance, 








Pervviay TELeGRaray.—The Peruvian Government has 
entered into a contract with an ish company for the 
laying of a telegraphic cable between aod Payta. 
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THE PATENT OFFICE MUSEUM. 
To ruz Eprron or Esorseraise. 
Srm,—The letter of “ C.B.” in your last issue, in reference 
to the above-named institution, is one which ought to attract 
the notice of the Government and to lead to practical and 
valuable results. ; 
Were the Museum put under the direction of an engineer 
of known ability, and possessed of adequate administrative 
talent, it would soon oer what it ought to be, viz.,a 
school for the instruction and the stimulation of the mechanical 
students of the country. As itis, it is a dead letter. The 
appointment as curator of an amateur photographic artist 
can neither satisfy the wishes of the engineering community, 
nor lead to the proper development of the Patent Office 
Museum. A round man has been put into a square hole, 
cannot a round hole be found for the round man, and a 
square man for the square hole at South Kensington ? 
1 am, Sir, yours, &c., 
London, May 4, 1874. R. M. 


COOPER'S HILL AND INDIAN PENSIONS. 
To THe Eprror ov ExGitrrexina. 
Stx,—Will you permit me to point out to the present 


students of Cooper's Hill one obvious consideration why they 
should take up the question of pensions now, and not leave it 
to the possible liberality of a future Government? What 


guarantee have they that Government will not turn round 
upon them hereafter (when they have realised the facts which 
your correspondents have been pointing out, and may ask 
for improved rules) with some such reply as this? “ Gentle- 
men, you entered the service perfectly knowing what the 
pension rules were, and knowing moreover that your pre- 
decessors were dissatisfied with them. Having thus made a 
bargain with your eyes open, with what justice can you ask 
to be relieved from it, and to be granted boons, which, as you 
well know, had been refused to those who had more claim to 
concessions, seeing that they entered the service when its 
conditions were less known and understood ?” 

Perhaps a few facts may help the students of Cooper's 
Hill to realise how urgent and vital to their interests is this 
question of pensions, more particularly in the case of failure 
of health. Of nine engineers who went to India with me 
in 1860, one is dead, one retired on coming into property, 
and no less than four have completely broken down in health, 
leaving but three still in India in fair health. Of the four 
invalids, two were compelled to retire without pensions some 
years ago, and two others are now at home with the prospect 
of compulsory retirement without any pension after fourteen 
years’ service. In three out of the four cases I know 
personally that the cause of illness was exposure to climate 
in the course of duty. Now just let any young man consider 
his prospect in life if he has to throw up the service at thirty- 
five, with a broken constitution, and neither savings nor 
pension to fall back upon. It is, of course, in the first ten 
or fifteen years of service when salaries are low, that men 
cannot save more than enough to pay their own and their 
wives’ expenses during furlough. So that men who break 
down before fifteen years’ service in India are hit both ways. 
They have not had the chance of saving, and get no pension 
into the bargain. 

I beg to add that Iam willing to give details of the cases 
above referred to, to any person interested in this matter, 
who may “pply to me through you by letter addressed to 

May 2, 1874. 


To tus Eptron oy Enoinesnine. 

Srr,—My attention has just been drawn to an able and 
faithful exposition of the present aspect of the sewage 
question given in your issue of the 17th ultimo, and I should 
be glad if you will kindly afford me space in your valuable 
journal, to make a few observations upon the article above 
quoted, which appears to imply that the cause of sewage 
irrigation must stand or fall with its examples at Romford, 
Barking, and Enfield. 

When a new truth dawns — a man of sanguine tem- 
perament who is aware that the majority of his race has no 
conception of that truth, it is not surprising if he gets bis 
head down and runs away with the bit in his teeth, and this 
is my explanation of Mr. W. Hope’s agreement to pay 600/. 
a year for the Romford town sewage. 

‘He had learnt the marvellous fertility which can be given 
to soil by sewage irrigation, and thought he would startle his 
neighbours by an example on a grand scale, whereas it would 
have been a safer course to have tried to educate them by 
slow degrees; his magnificent offer had the desired effect, 
and led the Metropolis Sewage Company and many local 
boards to rush into sewage farming without due considera- 
tion of the numerous practical difficulties involved in their 
several undertakings. 

These practical difficulties (independently oe local 
ones) mainly consist in keeping down weeds and in getting 
heavy crops quickly to a good market, for whenever sewage 
is put upon land luxuriant growth of one kind or other must 
necessarily result, but the removal of that produce involves 
labour, which will be productive or unproductive, exactly in 
proportion to the constant care and skill or absence of those 
qualities, directing every detail of that labour; for I assume 
that the p —— which produces sewage must always 
afford a market for all that can be grown from that valuable 
manure, either un the green state or after its conversion into 
milk, butter, or meat. 

1 am fully convinced that in sewage matters we have been 
trying to run before we had sufficiently learnt to walk, but 
that it is not too late to hark back to the successful example 
of Mr. Blackburn, at Aldershot, who first attracted my atten- 
tion to the subject in 1868, and who has ever studied the 
economy of labour as even more important in sewage irriga- 
tion than returns. 

In conclusion, I would refer your readers for further in- 


sewage farmers to m phiet, “ Will a Sewage Farm 
Pay?” recently publis by Messrs. Longmans, London, as 
the Agricultural Gazette of this week oars, in its notice of 
that publication, “ When the town itself is tenant as well 
as landlord, it is easy to understand from this recital how it 
is that its farming rarely if ever prospers.” 
I am, Sir, yours faithfully, 
Aurrep S. Jongs, 
Hafod-y-Wern Farm, Wrexham, May 3, 1874. 





To Tux Eprtor ov EnGinegnine. 
S1x,—The Board of Trade surely have not asked for such an 
amount of skilful ingenuity as is displayed in the marine 
safety valves illustrated in your last number on page 3227 If 
one firm puts themselves to so much trouble in this matter 
the Board of Trade will make their action a precedent, and 
enforce on other firms an equally expensive and complicated 
compliance with their requirements. As there are many 
working at this problem, and wé have the same object in 
view, I enclose a copy of a letter that has been received from 
the Board of Trade in reply to an inquiry as to the restrictions 
in furce on the construction of marine safety valves. We 
need not give them more than they ask. 

Yours truly, 
SPRINGS. 

(Corpy.) 

Board of Trade, 8.W., May 1, 1874. 


valves for marine boilers your are doing us an injustice. 
We do not require safety valves of “a particular de- 


you is to prove your assertion, before we certify your valve ; 


what you say it can do, and what you specially supply it 
to do. 

Do you suppose it can matter to the Board of Trade 
whether the valves on any steamer are loaded with springs 


of the country. Up to the present time the colliery 

are determined to enforee the reduction, and the a ion 
not yet stated that they will submit to it. Anxious hopes are 
expressed that the question will be speedily and amicably 
settled. There can be no doubt that a stoppage of work at 
the collieries for a single week would result in closing most of 
the furnaces, factories, and shipyards, and would throw out 
of employment many tho’ 

The Coal and Coke Trades.—With the Durham collieries 
closed we may expect household coals to rise at once to 
famine prices. 

The Blast Furnace Men and their Wages.—The blast 
furnace men in the Middlesbrough district have accepted the 
reduction in wages. 

The Cleveland Miners and their Wages.—To-day the Cleye- 
land ironstone miners will hand the following resolution to 
the mine owners “ That having received no fair reasons from 
the employers for reducing our wages, and knowing that the 
basis for arbitration they offer would leave us entirely in 
their power, we beg to intimate that we cannot agree to 


accept either. We agree, however, to accept arbitration on 
the green stone.” The moy i 


] ts of the it miners 
which are very important are dwarfed by the Durham coal 





Dear Sir,—In your note on the subject of spring safety | t44. difficulty, which, if not settled in a few days, will 


ralyse the industry of the whole of the North of England. 
t is understood that the above resolution expresses the final 


scription or pattern” to be fitted to “all boilers.” In , Tas ; 
fact, we care very little about uniformity of design in this meses Agen ps nar a od they oil aaiion 
respect. et 

You say that your safety valve will do all the work re- pnw ge Pn oy Coot ue oe should the un- 
quired of a safety valve on a marine boiler. All we ask of | . stied it will be pA little Gnelncdae’ te the Olevelend aan 
we are right in insisting that you satisfy us, that it will do seene a — dtscuetkinkaeme will 





NOTES FROM THE SOUTH-WEST. 
Wages in the South-West.—In the Forest of Dean a set- 





engines. 





formation as to the failure of local boards and companies as 


is obvious t 


or with dead weights? 
The state of the case is this: If a safety valve is so con- 
structed as to be out of the control of any one when steam 
is up, and if it can do its work equally well with a dead 
weighted valve (of which we, and not you must be the judge), 
we shall pase it. 


Yours faithfully, 
Tomas Gray. 








To tas Epiror 


I am, Sir, yours respectfully, 
y pec % ™ 


SHAFTS AND RODS OF MARINE ENGINES. 


ovr ENGIngeRinc. 


Srr,—Having read your interesting article in last week's 
numberon the “ Shafts and Rods of Marine Engines,’’ I beg 
leave to observe that in the parts relating to shafts no men- 
tion is made of the angle between the cranks of each pair of 


My reason for noticing this is that I have strong suspicion 
that the angle between the cranks is wholly neglected by 
engineers in many cases in which it ought to be carefully 
attended to. 
In compound marine engines with two 
cranks are generally at right angles, but not always; and it 
if the angle be increased (to, say, 135 deg.), 
the twisting strain on all the shafting aft of the after crank 
pin is also increased. 
Again, if a pair of cranks be set at such an angle that the 
high-pressure crank is at right angles to its own connecting 
rod at the same instant as the low-pressure crank is in the 
same position with regard to its own, itis plain that the 
greatest twisting strain on the shafting is double what it 
would be if the cranks were at right angles. This is of course 
seldom done, but it serves to illustrate the danger of neglect- 
ing the angle between the cranks in calculating the dimen- 
sions of shafting that is aft of the after crank pin in marine 
screw engines. 


linders, the 
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NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 
Mipp.esproven, Wednesday. 


The Cleveland Iron Market.—Yesterday there was a fair 
attendance on ‘Change considering that a large number of 
the Cleveland ironmasters and others connected with the 
staple trade were in London on business. No. 3 Cleveland 
pig was again quoted about 65s. per ton, but there was little 
or no business done. Everybody at the market was absorbed 
in conversation respecting the action of the Durham County 
pitmen, a large number of whom had refused to accept the 
reduction of 10 per cent. in t 

collieries idle. i 


heir wages, and had laid the 


the finished iron trade there is no change. 


The Difficulty in the Durham Coal Trade.—The difficulty 
in the Durham coal trade is a most serious one, and the con- 
sequences which will result from a protracted struggle be- 
tween the masters and men cannot beexaggerated. Yester- 
day nearly the whole of the collieries in Durham were laid 
off, and many thousands of men were idle. It appears that 
the men’s council agreed to — the reduction of 10 per 
cent. in the wages proposed by t 

majority at the meeting at which this decision was arrived at 
being small, some dissatisfaction was expressed by a section 
of the men. Discontent soon 
may be ealled a general strike, for with the exception of a few 


e colliery owners, but the 


spread, and resulted in what 


collieries in the coal producing county all the pits are 
standing idle. sudden stoppage of the supply of fuel hes 
already seriously inconveni the Clev iron trade, 


tlement has been happily effected, by which the men will 
return to work at a reduction of 10 per cent. advocated by 
Mr. Halliday, instead of the 25 per cent. proposed by the 
masters. In the South Wales and Monmouthshire districts 
the general sentiment of the men ap to be antagonistic 
to the aeceptance of any reduction whatneoves, 


The Somersetshire Coal Trade-—An arbitration in the 
Somersetshire coal trade has resulted in a declaration that the 
men must submit to a total drop in the wage-rate of 234 per 
cent. The masters, who gave notice of a reduction of 25 per 
cent., were successful in showing that the new Mines Regu- 
lation Act entailed an additional cost of more than 2s. per 
ton. 


Somerset and Dorset Railway.—The works of the Somerset 
and Dorset Extension to the Midland Railway at Bath are 
now so far advanced that, subject to the Government inspee- 
tion, the opening for public traffic is fixed for the Ist of June 
next. The line completes the communication between the 
Midland system and Bournemouth, Poole, Exeter, and the 
South-West of England. 


London and South-Western Railway.—A proposal of the 
London and South-Western Railway Tempoig to buy from 
the Devon and Cornwall Company the railway from Oke- 
hampton to the Three Towns has been discussed by the De- 
vonport Mercantile Association, and unanimously approved. 
Rolling Stock on the Bristol and Exeter Railway.— 
During the past fortnight the Bristol and Exeter Railway 
Company have placed about a score of new passenger car- 
riages on their line. They are a great improvement upon 
the old carriages. All the new carriages are constracted on 
the narrow gauge plan, but they have broad gauge wheels. 
The directors foresee what is inevitable ; and when the time 
comes for the line to be changed from the broad gauge to the 
narrow, they wish the alteration of rolling stock to cost as 
little as possible. 

Cornwall Minerals Railway.—A preliminary trip has been 
made over this line. Sir Morton Peto, Bart., Lian bows the 
contractor. At Fowey there are three jetties and three sets 
of mooring piles. A tunnel between Fowey and Par is 1280 
yards long, and lined with masonry throughout. The sec- 
tion from Fowey to Luxulyan presents beautiful scenery, 
especially on emerging from the tunnel to the view over Par 
Bay, and among the woods and granite hills about Luxulyan. 
The bridges and buildings on the whole line are all stone 
or granite, and a very high one is noticeable over Luxulyaa 
cutting. 

Sidmouth Piers—The Board of Trade have approved of 
the construction of two piers at Sidmouth, one to extend 346 
ft. and the other 170 ft. The works are estimated to cost 
20,0002. 

Worcester, Bromyard, and Leominster Railway. — The 
first section of the Worcester, Bromyard, and Leominster 
Railway was opened on Saturday. The line runs cut of the 
Worcester and Hereford line at Bransford, and from that 
int, 14 miles from Worcester, the line has been made to 
fearsett, near Bromyard, about 7 miles beyond Bransford. 
A train conveying the directors and officers of the line left 
Worcester and passed over the new railway to its present 
terminus at Yearsett. It is a single necoee-gntge , 

is worked by the Great Western Company. hen com- 
pleted to Leominster, it will form an important , = 
in connexion with the Great Western system. The is 
remarkably picturesque. 

Railways in the Isle of Wight.—The unloading of a cargo 
of 105 toe of maotale for the’ Neo and Sandown Rail- 





way, was commenced at Quay, on Friday, by 
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Messrs. Sheppard Brothers, from whom we learn that an- 
other cargo of over 300 tons of rails for the same line has 

one on to Brading, and that 1500 sleepers are advised, and 
will shortly be delivered at Newport. Rapid progress is 
being made with the Ryde and Ne Railway, and there 
is a probability that this year will witness the completion of 
that undertaking. Some difficulty has arisen with respect 
to land which the oa meron vie age to lease to the Sandown 
Company, but which is required by the Ryde Company under 
an award of Mr. Swarbrick. 








NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market.—The iron market remains in 
a very irregular and unsatisfactory state on account of the 
serious disputes regarding the rates of wages which continue 
to exist, not only in Scotland but in many parts of eR 
The price of warrants was 798. yesterday week, but the re- 
port that a number of furnaces were about to be put in blast 
caused a reaction on Wednesday and Thursday, and business 
was done as low as 74s. 6d. It was, however, soon evident 
that the searcity of iron and steady decrease of the stock in 
store did not warrant such low prices, and a very prompt 
reaction took place, closing on Friday with buyers at 5s. 
Monday being a Bank holiday there was no business, and 
yesterday morning there was a brisk demand, and numerous 
transactions took place from 83s. to 85s. 9d., closing with 
buyers offering 85s. 6d. and sellers asking 86s. The market 
opened strong to-day, and business was done at 87s. down to 
4s. 6d. cash, closing in the forenoon rather sellers. War- 
rants seemed to be more plentiful, and an opinion prevailed 
that prices will remain at about present quotations. Owing 
tothe fact that some of the ironmasters have blown in a 
number of their furnaces, the Lanarkshire miners are as- 
suming a more independent position, and there is no doubt 
that they will now be more difficult to deal with. The mar- 
ket was firm in the afternoon, business done at 84s. 6d. to 
85s. 6d. cash, buyers now 85s., sellers 85s. 6d. On account of 
the diminished stocks, it is impossible to give definite quota- 
tions for the various brands, but No. 1 G.M.B. may be quoted 
87s, 6d.; No. 3, 85s. 6d. f.o.b. Glasgow. Last week's ship- 
ments amounted to 11,202 tons as against 9102 tons in the 
corresponding week last year. The stock of pig iron in 
Messrs. Cannal and Co.’s stores is now reduced to about 
20,000 tons, and many people are now inquiring where the 
iron is to come from: 


Now Steam Fire-Engine for Leith —Owing to the serious 
fires that have recently occurred in Leith, and to the great 
risk of much of the pear | about the docks, the commis- 
sioners for the harbour and docks of the port have just pur- 
chased a large and powerful steam fire-engine from Messrs. 
Shand and Mason, Coin. It was tested last Thursday in 
resence of several of the commissioners and their manager, 
Mr. Brodenck. The performance gave great satisfaction. 
The engine is capable of discharging 750 galions of water 
= minute, and throwing it to a great height. Including 

ose and other apparatus, the engine cost upwards of 1300/. 


The Engineering Trade at Kirkcaldy.— Great activity 
prevails at present at Dunnikier Foundry, Kirkealdy 
(Messrs. D A and Grant's), and it has been found neces- 
sary to supplement the usual staff of workmen by putting 
anight shift. This increased activity has been caused by 
orders which have been booked for engines on the Corliss 
principles, for the construction of which Dunnikier Foundry 
enjoys a high reputation. 


Scientific Endowment by Sir William Thomson--In the 
course of the usual graduation address which he delivered at 
the closing of the winter session of the University of Glas- 

ow last Friday, the Very Reverend Principal Caird made 
wonourable mention of a valuable gift that had been made 
to the University by one of its most distinguished professors, 
Sir William Thomson, in conjunction with the representative 
of the late Dr. Neil Arnott, the eminent writer on physical 
science. To the donation of 10001. by the widow of Dr. 
Arnott, Sir William Thomson has added a sum of 2000/. for 


the endowment of the new office of Demonstrator in Expe- 
rmmental Physics that has been instituted in connexion with 
the Chair of Natural Philosophy. And the learned principal 
added that by this endowment Sir William Thomson had con- 


ferred new obligations on the University on which his great 
name reflects so much honour. 


_ The late Mr. William Kinghorn, Contractor.—The death 
#8 announced of Mr. Kinghorn, contractor, who belonged to 
an cid Leith family, and was favourably known not ry! in 
Leith, but in many ts of Scotland. He died in his 53rd 


year. Prior to 1836 he was in partnership with his father 
asa builder and contractor. After that time he carried on 
business on his own account, until ten or twelve years ago, 
when he retired. Mr. Kinghorn was contractor for part of 
the Leith Harbour Works. He had contracts on the railway 
between Edinburgh, Perth, and Dundee, between Thornton 
and Dumtermline, and between Ayr and Maybole. His 
Success in the building of lighthouses was acknowledged by 
the Commissioners of Northern Lighthouses and their en- 
ginecrs, Messrs. Stevenson. At least four or five lighthouses 
Were erected by him. 

The Late Mr. Thomas Hoey, Engineer, Glasgow.—It is 
with regret that I record the death of Mr. Thomas Hoey, en- 
Eneer, of this city, a gentleman who was intimately con- 
nected with the pr gress of engineering in Glasgow. Born 
in Kinross in 1801, Mr. Hoey came to this city in 1829, after 
*pending several years in Edinburgh. He spent four or five 
pare 4s foreman pattern-maker in the well-known St. Rollox 
x undry, and then he entered the service of Mr. Robert 
“‘apier at the Vulcan Foundry, where he was assistant-man- 
‘ger for many years with ‘the late David Elder. He was 
general manager to Mr. James R. Napier, whilehe was in 
bUsiness as ashipbuilder and marine engineer, and for two 
hae yeas prior to his retirement from active labour in 

°0o, he held a similar position in the first shipbuilding yard 








of Messrs. emer 7 Elder, and Co, The floating docks built 
by the last- firm were almost entirely constructed from 
designs which emanated from Mr. Hoey’s fertile brain. 
Besides ing an unusual amount of mechanical inge- 
nuity and inventiveness, Mr. Hoey was a man of a very 
active and original mind, and had an extraordi t 
of tact, both for conducting the practical details of « | 

industrial establishment, and in the management of work- 








men. He wasone of the original proposers of the Saturday | y 


half-holiday for artisans, a social reform which was first 
— in this part of the kingdom many years ago in the 
works of Mr. Robert Napier ; and in his latter years he de- 
voted much attention, and with marked practical results, to 
the sanitary arrangements of dwelling houses, ially 
for the working classes, in respect alike of the warming and 
ventilation of the same, and the removal of household 
waste and excreta. His arrangements for limiting the amount 
of water used in flushing water-closets, and for collecting the 
excreta, are so original and effective that his plans have been 
adopted in several instances.by the Police Board of Glasgow 








THE BLACKBURN BOILER EXPLOSION. 
Mr. Loncripce’s Report. 

Iw an article on this subject in page 336, of the present 
number we have referred to the report on the explosion, 
prepared by Mr. R. B. Longridge, the engineer to the 
Manchester Boiler Insurance and Steam Power Company. 
The demands upon our space donot permit us to publish 
Mr. Longridge’s report in extenso, but we give below ex- 
tracts from it, showing the conclusions at which he arrives. 
After describing the general state in which the boilers were 
found after the explosion, he says :— 

From the direction taken by these and the other pieces (of 
No. 2 boiler) in their flight, 1 was led to the conclusion that 
the principal fracture must have taken place on the right- 
hand side near the bottom, beyond the middle of the boiler; 
and on laying the pieces together and tracing the fractures 
the correctness of this opinion was placed beyond all doubt. 
The first rent evidently took place at the fourth circular seam 
from the back end of No. 2 boiler, following the line of 
rivets throughout the entire circumference, but branching off 
longitudinally on the right-hand side, both towards the back 
and front, about 2} ft. from the bottom, extending through 
five rings of plates and dividing the fourth ring from the back 
end into several pieces. 

The explosion of this boiler was immediately followed by 
the explosion of No. 1, which, being subjected to the same 

ressure, was unable to withstand the sudden shock. The 
atter also ruptured at the fourth circular seam from the 
back end, the fracture following the line of rivets throughout 
the entire circumference. This fourth seam being hand- 
rivetted in both boilers, while all the other rings were 
machine-rivetted, may account for its being the first to give 
way, but there does not appear to have been any defect in 
the rivetting ; indeed, the workmanship throughout appears 
to have been , but an error had been made in the double- 
rivetting, the pitch of the rivets longitudinally being the 
same as in the single-rivetted seams ; there could therefore be 
no increase of strength nor advantage of any kind from this 
mode of double-rivetting. 

After stating that the explosion was not the result of low- 
ness of water, or over-pressure, or of corrosion, he goes on 
to say :— 

L have already stated that the arrangement of the flues 
was different from that generally adopted, inasmuch as 
the products of combustion leaving the bottom flue were 
allowed to pass over the whole of the upper surface of the 
boiler, with the exception of a narrow strip at the top, so 
that the plates above the water-line being in contact with 
the steam, would attain a very much higher temperature 
than the plates below the water-line in contact with the 
water. It would be difficult, if not impossible, to ascertain 
the actual temperature of the plates in different parts of the 
boiler; but if clean, the temperature of those in contact with 
the water would not much exceed that of the water itself, 
which at a pressure of 80 1b. per square inch would be about 
328 deg. 
with the steam would not, however, be limited to that of the 
steam due to its pressure, but would be materially affected 
by the temperature of the gases, which when leaving the 
bottom flue would certainly not be less, but probably con- 
siderably more, than 700 deg. Fahr. There would conse- 
quently be much more expansion of the plates at the top 
than at the bottom, and this would subject the underside of 
the boiler to an excessive strain. ‘ihe amount of foree 
exerted by expansion and contraction is enormous, for it is 
equal to that which would be required to elongate or com- 
press the material to the same extent by mechanical means. 

According to the experiments of Barlow, a bar of malleable 
iron, of one square inch in section, is stretched one ten- 
thousandth part of its length by a ton weight. A similar elon- 
gation is produced by an increase of temperature of 16 deg. 
Fabr,, or in other words, an increase of 16 deg. Fahr. will 
exert a force equal to one ton per square inch. As already 
stated, the tem ture of the plates in contact with the water 
would not much exceed 828 deg. Fabr., whereas at the top— 
being exposed to the heated gases—the temperature of the 

lates would be very much higher. Assuming the latter to 
eon been only 500 deg., the difference between this and 
328 deg., or 172 deg., divided by 16 gives nearly 11 tons per 
square inch as the force of expansion resulting from the 
overheating of the plates above the water level. Lhe surface 
liable to such overheating being about one-third of the shell, 
the force tending to elongate boiler would be resisted by 
the power of cohesion of the other two-thirds of the shell ; 
the would therefore be in a state of tension, the former 
in a state of compression. Where there are longitudinal stays 
and internal flues in a boiler, these relieve the lower part of 
the shell of a considerable portion of the strain to which if'is 
subjected under such cireumstances; but in the present in- 
stance the flues cannot have been of much service in this 


ahr. The temperature of the plates in contact | acid 
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taking fire ; 
proof of thie, the top plates of the last three rings at the back 
end of No. 2 certainly had the appearance of having been 
overheated. 

Mr. Longridge then refers to an explosion at Halifax in 
1861, due to unequal expansion, and says; 

The explosion at Mr. n’s mill is evidently attribut- 
able to the same cause. The upper surface of the shell of 
each boiler being exposed to the heated gases, would, as above 
explained, expand much more than the lower surface; the 
latter must consequently have been subjected to an excessive 
strain, which ultimately resulted in the rupture of No. 2 at the 
fourth circular seam trom the back end, and on this taking 
place, the pressure of 80 lb. per square inch was quite sufli- 
cient to complete its destruction. No. 1 boiler being similarly 
strained, was unable to withstand the shock caused by the 
explosion of No, 2, and exploded immediately after. From 
what I have already said, it will be seen that these boilers 
were not without defects or imperfections, which must to 
some extent have diminished their strength, viz. : First. Too 
little space longitudinally between the rivet holes of the 
double-rivetted seams; seccnd, a hand-rivetted ring seam in 
each shell; and, third, seams in the furnace part of 
each internal flue; but although these imperfections un- 
doubtedly existed, none of them alone, nor all of them com- 
bined, can be assigned as the real cause of explosion. The 
ony, if not the sole cause of the It » was une 
doubtedly the excessive strain to which the boilers were sub- 
jected from unequal expansion, owing to the overheating 
of the upper surface of the shell in consequence of the ob- 
Jectionable arrangement of the external flues. 








THE OCCLUSION OF HYDROGEN. 

On the Occlusion of Hydrogen by Grey Pig Iron; also on the 
Probable Absorption of the Vapours of the More Fusible 
Volatile Metals by Grey Pig Iron heated in vacuo, in 
Vapours of the Same.* By Mr, Joum Parey. 

Tue author showed that on heating iron in vacuo, with a 

view of determining the absolute amount of hydrogen and 

carbonic oxide shown to be contained in iron by Graham and 
others, a vacuum could not be obtained for any length 
of time at a high temperature, although at a common red 
heat a vacuum could readily got. Gas was continually 
evolved in ually diminishing quantity, the amount of 
carbonic oxide increasing with the temperature, and this always 
oceurring in spite of the following precautions: viz., double 
poreelain tubes with glaze between, glass tubes enclosi 

clay tubes, tubes heated in @ fused bath of blast-furnace 
slag; all india-rubber connexions kept cool in vessels of 
water ; and dried pure mercury used for Springel pump; yet 
the evolution of gas appears to be due to the iron, for empty 
tubes, as above, yield no gas. Failing, therefore, to ascertain 
the absolute amount of gas and iron, the amount of hydrogen 
which pig iron previously fused in vacuo could absorb was 
determined by the use of a modification of Geissler’s mercurial 
air pump, connected with a porcelain tube containing the 
iron. On me pe latter in hydrogen, the quantity absorbed 
could be read off on the grad fail tube of pump, 
and was checked by re-heating the iron in vacuo (without 
removal from the apparatus), and collecting the gas 
evolved. Gr pig iron thus treated absorbs about 
twenty times its volume of hydrogen, which is in 
evolved on heating in vacuo, er with a variable 
quantity of carbonic oxide, the source of the latter being un- 
known. Carbonic oxide is not readily absorbed; four experi- 
ments gave no absorption, one with wrought iron showed 
an absorption equal to 44 volumes, from 4 to 6 per cent. of 
the carbonic oxide used having been converted into carbonic 

i Fresh experiments are needed in this direction. 

Assuming hydrogen to be the vapour of a very volatile 

metal, it was thought probable that iron on being heated 

in the vapour of the more volatile fusible metals in sealed 
glass tubes, exhausted of air, might absorb these metals just 
as it would hydrogen. Experiments with zinc, magnesium, 
cobalt, bismuth, and cadmium, show that pig and wrought 
iron up minute quantities of the above metals. 
re-heating the iron in vacuo (first carefully cleaned with acid 
and filed bright) distinct sublimates were obtai which 
roved with zine and cobalt to be the metals; the others 
ave not been examined. The quantities were too minute 
for ordinary analysis, and required the use of the spectroscope. 

Pig iron made from ores wn to contain zine also gives 

a faint sublimate on heating in vacuo, and showed faint in- 

dications of volatilised metal under the spectroscope, but no 

certain indications could be obtained, the apparatus used 
being imperfect. Pig iron fused with zine and bismuth 
appears to retain traces of these metals. Copper treated as 
deseribed absorbs zine vapour, which is again evolved on 
heating in vacuo. The appear to with iron, 
alloys being, aceording to Matthieson, solidi solutions of 
ae in — this en agreeing with Graham's 
explanation of the absorption of hydrogen ig iron, 
namely, the affinity of hydrogen for iron to ee a7 Eb acticn 
admitted to exist between a soluble body and its so 
Deville, however, imagines a new kind of in metals of 
a greater degree of minuteness than the pol ws goons 
i iron is not 
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We are enabled by the courtesy of the Manchester 
Steam Users’ Association to annex views showing the plans 
of the external shell plating of the two boilers which ex- 
ploded on March 2nd, at Mr. James Thompson’s, Hollin 
Bank Mill, Blackburn, these views having been prepared 
te accompany Mr. Fletcher's report already published by 
us. In the views annexed the thick black lines show the 
lines of fracture. We give our own opinion on this explo- 
sion on page 336 of the present number. 

Tae Isstircrionw or Crvit Exatneers.—At the meeting 
of thie Society on Tuesday, May 5, 1874, Mr. Harrison, Pre- 
sident, in the Chair, twenty-three gentlemen were balloted 
for and declared to be duly elected, of whom five were mem- 
bers, viz.: Messrs. Percy Burrell, Joint Consulting Engi- 
neer to the Government of Paraguay ; Thomas Curtis Clarke, 
Philadelphia, U.S.A. ; Charles William Hawkins, Locomotive 
Superintendent of the Great Indian Peminsula Railway ; 
William King, Engineer to the Liverpool United Gas Light 
Company ; and Henry Valpot Francis Valpy, Joint Consult- 
ing Engineer to the Government of Paraguay. Eighteen 
rentlemen were elected associates, viz.: Messrs. Thomas 
lope Green Berrey, Superintendent and Manager of the 
Manchester Water Supply ; George Woulfe Brenan, Bishops- 
rate-street; John Richard Brittle, Westminster; William 

rederic Butler, Westminster; Frank Cheesman, Stud. 
Inst. C.E., Chief Engineer to the Japan Paper Making Com- 
pany; Henry Deane, B.A., Sub-Manager of the Ship Yard of 
the Danube Steam Navigation Company; Charles Preston 
Gibbons, Stud. Inet. C.E., Contractors’ Staff, West Surrey 
Waterworks; Edward Worrell Jarvis, Resident Engincer, 
Canadian Pacific Railway; Thomas William Jeffcock, Shef- 
field ; William Millbanke Mayes, Bilbao, Spain ; John Charles 
Melliss, Kenilworth ; Edward Perrett, Westminster ; Joaquim 
Galdino Pimental, Rio de Janeiro; Robert Sharland, Stud. 
Inst. C.E., Resident Engineer of the Aba-el-Wakf Sugar 
Factory, Egypt ; Walter Halsted Cortis Stanford, Westmin- 
ster: Edward Herbert Stone, Stud. Inst. C.E., Assistant to 
Superintending Engineer, Nizam's State Railway ; Archibald 
Sutter, Edinburgh ; and Henry Michell Whitley, Westmin- 
ster. It was announced that the Council, acting under the 
provisions of the bye-laws, had transferred Messrs. Wilfrid 
Airy, B.A., Henry John Card Anderson, Marcus Smith, and | 
Wilberforce Wilson, from the class of Associate to that of | 
Member, and had admitted the following candidates as stu- | 
dents of the Institution—viz., Messrs. Lawford Maclean 
Acland, Percy Leonard Addison, Robert Philip Atkinson, 
Charlies John Seymour Baker, Edward Baker, Alired William 
Thomas Bean, Alexander Bewley, Hugh Robert Blackburn, 
Percy Wilson Britton, William Henry Cole, George Owen, 
William Dann, Charles Henry Holme, Edward Henry Johns, 
Lawrence Moore Kortwright, Francklyn Lang, William 
Cuthbert Lewis, Edward Leycester, Charies Perrin, and the 
Hon. Lockhart Matthew St. Clair. 





Progress ov Exaineerine tw Avstratia.—Probably 
few of the readers of EnGINEERING are aware of the state of 
engineering and manufacturing industry in our Australian 
colonies. in Sydney, the capital of New South Wales, there 
are two engineering establishments employing between them 
over a thousand hands, and five or six others ranging from 
20 to 30 up to 100. Mesars. P. N. Russell and Co., who now 
have the contract for rolling stock for the New South Wales | 
railways, have two carriage shops each 250 ft. by 75 ft., with- 
out supports for the root, independent of all their engine 
and boiler works. They have now a dredge building for the 
harbour of Neweastle to cost 18,000/. or 20,0001., besides a 
large amount of country colonial work, as quartz crushers, 
mining plant, &c. Mort’s Dock and Engineering Company 
have a graving dock nearly 400 ft. long, and broad enough 
to take the American side wheel mail boats, a patent slip to 
take up two 600-ton vessels; engines works and foundry 
over 1000 ft. long, by an average of 120 ft. broad; the new 
erecting shop having a travelling crane 40 {t. span, to lift 
20 tons on steel girders, all designed and made on the works. 
This establishment is also very busy, the works in hand com- 
= now Diamantina, paddle-wheel steamer, on slip with her 

yttom out, she having been on the rocks to the north 
during the late gales; the Lord Ashley, screw steamer, also 
on slip, having been dismasted and otherwise damaged in 
Northern Queensland ; the City of Hobart, screw steamer, 
850 tons, in dock; and the Alexander Duthie, Aberdeen 
clipper, waiting her turn, the steamers Morpeth, Rapide, 
Helen Macgregor, and Hunter, at the wharves for repair, 
besides the Breadalbane and the Uloom, harbour and river 
steamers. Besides these vessels undergoing repair from new 
boilers to new bottoms, the company have on the stocks an 
iron screw steamer 150 ft. long, for the Marine Board of South 
Australia, with expansive engines 60 horse power, a tug 
boat, wood, for New Caledonia, two tugs for the service of 
the dredges New South Wales Government, four locomotives 
(tank), four tenders for engines already delivered, com pound 
engines 24in. and 45in. tor a collier, besides that endless 
variety of miscellaneous work that no one shop in older 
countries would undertake, for the colonial shops have not 
yet taken to themselves specialities, at least not to any extent, 
and in one shop one may see engines, land, marine, and 
locomotive, quartz crushers, pumping machinery, cranes, 
sugar work, vacuum pans, &c., side by side with sheep- 
washing machinery, hydraulic presses, and a hundred 
other small kinds of work, either new or repairs. From 
the great variety of work brought under the notice of 
the colonial mechanic he gets a great deal of ex rience, 
and from the work of ali the great firms of England and 
Scotland being continually brought under the supervision of 
the managing engineers of the various steam companies in 
the new steamers constantly arriving they are acquainted 
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PLAN SHOWING PLATES IN OUTER SHELL OF NO. 1 BOILER. 
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PLAN SHOWING PLATES IN OUTER SHELL OF NO. 2 BOILER. 


with all the peculiarities of style and workmanship, and 
occasionally have to set to work to make improvements to 
suit colonial requirements, coal, &c. The Australasian Steam 
Navigation Company have about 40 steamers, from 150 to 
1500 tons, and the superintending engineer has recently 
altered two paddle boats, the Leichardt and the Florence 
Irving, by making them into twin screws with compound 
engines, which were designed and made at the company’s 
works. ‘The vessels now 300 tons more cargo each, 
with greater speed, and less fuel than before. Engineers just 
arriving in Sydney for the first time in charge of a boat are 
sometimes apt to imagine they have come to a land of 
barbarians, and intimate perhaps to a visitor to their vessel 
that they can hardly expect them to understand their en- 
gines for they are compound! A visit to some of the shops and 
a month’s colonial experience generally disperses this idea. 


Inpian Crvit ExoryegRtne Cortz¢e.—It is announced 
thet the competitive examination will commence on Jun? 
16, and not in July as the earlier notices stated. 

American Locomotives ror Russ1a.—It appears thet 
fourteen locomotives have been recently ship at Phils- 
delphia for Odessa. The freight charges attending this ship- 
ment were 17,000 dols. P Iphian locomotive builders 
have long had a Russian connexion. 

Tue Sr. Gornarp Tuxwet.—The made by = 
great work in March was satisfactory. The total length 
tunnelling executed during the month was 466 ft., rather 
more than half of which was carried out on the Goeschene® 
— Pe ttt advance made to the close of March ws 
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We illustrate above an arrangement of stuffing box, 
which has been largely applied to locomotives on the 
Austrian State Railways, and which has given results euffi- 
ciently salisfactory to render it worthy of special attention. 
The arrangement is one designed by Mr. P. Massing, of 
Vienna, and its leading features are that, in the first place, 
the stuffing box is entirely independent of the cylinder, and, 
in the second, that the lubrication of the packing is effected 
by water, instead of oi], the special object in view being to 
prevent, as far as possible, injury from being done to pack- 
ing by the elevated temperature of the high-pressure steam. 

Referring to the engravings, it will be seen that the 
cylinder cover is without the usual stuffing box, and is 
merely fitted with a brass bush c, the external collar of 
this bush really forming the gland. The stuffing box itself, 
99, is of brass, and slides freely on the piston rod, being 
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CHARLTON’S SHAFT COUPLING. 

We give below engravings of a neat and handy form of 
shaft coupling which has lately been brought under our 
notice, this coupling being one designed and patented by 
Mr. John Chariton. Referring to the sketches it will be seen 
that the coupling consists of a casting of cylindrical form 
externally, and cored out in the manner shown in the end 
elevation. This casting is bored, and has a key-way cut in 
it, and the inner portion is then cut through opposite the 
key-way. After being placed on the ends of the two pieces 
of shafting to be coupled—which shafting it may fit freely 
—it is tightened by screwing in the tapered bolts shown in 
the longitudinal section, these bolts causing the inner 
portion of the casting to clip the shaft firmly. The arrange- 
ment is evidently applicable to fixing pulleys as well as to 
shaft couplings, and it is very simple and easy to manufac- 


eapable of being lightened up against the bush ¢ by means | 


of studs and nuts, as usual. The packing used consists of 
aring formed of rather closely-twisted hemp, this ring— 
which is shown separately on the right-hand side of our 
engraving—being of a conical form externally, and fitting 
into a correspondingly-shaped cavity 6 in the stuffing box. 
Of course when the box is forced home by the nuts, the 
packing ring is compressed by coming into contact with the 
collar of the bush c. 

The stuffing box is, as will be seen, cylindrical and hollow, 
so that it affords considerable space a a for holding water, 
while a number of small holes f/f, give this water access 
to the packing. At A is a hole for filling the box, whilst i 
is an air hole, and d a plug for drawing off the water if 
necessary. At ¢ is a small hole for applying oil lubrication 
if required. 

On the Austrian State Railways an engine fitted with the 
arrangement above described, and using steam at a pressure 
of 9 atmospheres effective, or, say, 132 Ib. per square inch, 
has run over 9200 miles without having the packing re. 
newed, and altogether the results obtained have, as we have 
said, been so satisfactory that this water stuffing-box is now 
being extensively used on that line. The whole arrangement 
is very simple, and it appears to us well worthy of a trial 
here in cases where, from the use of very high pressure 
steam, trouble is being experienced with burnt packing. 








SPaxisH ARTILLERY.—At the present time Spain is said to 
have 180 Krupp guns and 72 mountain guns in actual service. 





Srrixe rx THe Inow Trapes at Sypyey, New Sovrn 
Wares.—The recent strike or lock-out in the iron trades at 
Sydney, by which about 1000 men were out of work for two 
months, is now atan end. In the latter end of last year, the 
men combined and obtained from the masters the introduc- 
tion of eight hours as a day’s work and an increase of 2d. 
an hour on wages over 1s. per hour, 14d. on those over 9d., 
and rateably for labourers, &c. The masters finding that the 

ving work at four in the afternoon made such a short 
shift and was very inconvenient for foundry and smithy work, 
gave notice at the beginning of the new year, that in future 
the time would be from a quarter to eight to quarter- 
twelve, and from quarter-past one to quarter-past five o'clock, 
making eight a half hours with — one break, the 


have two; however, the matter was settled by agreeing to 


the masters’ time for the winter six months, and the men's | i 


time, commencing at 6 a.m. and knocking-off at 4 p.m., in 
- Some attempts at coercing non-union men 
failed, and now all the shops are in full work, though a 
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ture. These couplings are already being made by Mr. G. V. 
| Cresson, in Philadelphia, and the Stichsische Maschinen- 
| fabrik (formerly Richard Hartmann), of Chemnitz, and we 
| understand that they have been thoroughly tested with v 
| satisfactory results. It should be remarked that the key is 

only a carrier, and requires no fitting by hand, while the bolts 
| merely act as wedges, and are not subject to any tensional 
|strain. As the two bolts at one end of the coupling also 
| act quite independently of those at the other, there is no 
| necessity that the two lengths of shafting connected by the 
| coupling should be of precisely the same diameter. In con- 
| clusion, we may add that the coupling is being introduced 


past in this country by Mr. A. Brehmer, of 28, Finsbury- 


square, E.C. 








Coat 1s Fraxcz.—In the first two months of this 
ert pondi: Pe “7 Agta prota Ke are of 
| The corres: ing im z 
1873 were 880,005 tons, and for the corresponding of 








ery | being rendered possib 





IRON TELEGRAPH POSTS. 
We subjoin sketches illustrating some convenient 
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of the bars a is formed by welding together two 
varying in strength, the stronger bars forming the part 
ich is inserted inthe ground. This arrangement, however, 
adopted in all cases, as each bar may be made of 4 
i stren Garewal. may Re of a tapering 
arrangement shown in Fig. 3, castings, /1, are cast or 
at suitable distances apart, these 
castings being suitably formed to be bolted together, so as to 
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the bars; while a further tion in 
i the bars a a, is illustrated 
a |, which surrounds the said bars, 

which is fi d to fit against the interior 

surfaces of cm 2 sane 2 sus toe Se Sens, 





and a bolt p attached to the casting 
the casting o is employed to draw up the casting » and to 
tighten —_- the bers a a, the tightenio 


the 
are simple, and give considerable facilities tor trans- 


e may add that the posts are being introduced 
itr, Lewis Olrick, of 27, Leadenhall-street, B.C. by 








Tue Erper Canat.—This canal connecting the Baltic and 
the North Seas, is to be widened so as to admit of the pas- 
sage of large vessels. 


Preussen was recently into the Oder from the 
Vulcan W at Stettin. The Preussen is a cruising turret 
ship. She carries in each turret two 8-in. ng 
SS SS Ee ee of smalier calibre. 
The ironclad fleet now ten ships of large 
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ON FREEBOARD.* 
By Me. Bessamiy Marrett, Chief Surveyor of Lloyd's 
Registry of British and Foreign Shipping. 

Tax prominent position which the question of the proper | 
loading of mercantile vessels has lately assumed will, I trust, 
be a sufficient excuse for my occupying your attention on 
a subject which has on several occasions been ably dealt 
with by other members of this Institution. Notwithstand- 
ing much has been written and said in explanation of the 
plans which have been brought forward for determining 
what constitutes a fair freeboard for sea-going vessels, the 
opinions of those acquainted with the subject are widely | 
divergent on the merits of these plans, and on the practica- 
bility of framing any generalrule which will meet all the 
requirements of this complex question. One common point 
of agreement, however, appears to be attained, and that is, 
that a rule for determining a Aard and fast \oad-line appli- | 
cable to vessels of all forms and types, and suitable for all | 
voyages, is practically — 

During the last session held by this Institution, two papers | 
on the load-line question were read by Mr. Rundell and Mr. 
Withy advocating the principle of governing the load-line, 
either by a percentage of surplus buoyancy, or internal 
capacity. In the discussion which followed the reading of 
these papers, I remarked that my colleagues and myself were | 
engaged in preparing a scheme of freeboard for the various | 
types of vessels from data which were in our possession, at 
the same time shadowing forth the principle on which it 
would be framed. Since that time, with their able assist- | 
ance, tables have been prepared, with which my name bas | 
been associated, and which have been very largely circulated 
for public criticism. I shall take for granted that those tables 
have been seen by many gentlemen present, who are 
acquainted with the principles on which they are framed. 
For the information, however, of those who have no know- 
ledge of them, I may briefly explain that they have been 
prepared to determine not a hard and fast load-line, but a 
fair line of reference for ordinary trades, for the various types 
of sea-going sailing vessels and steamers of the first class. 
The tables already issued have been slightly modified in those 
now submitted, in accordance with more matured experience, 
and larger information relative to some types of vessels. 

The principle governing this load-line, 1s that of allowing 
@ certain proportion of the total volume of a vessel above 
the water, in relation to her size and extreme length, and 
the mode adopted for cutting off this percentage of spare | 
buoyancy is, by multiplying the registered tonnage under 
deck by 100, and dividing this by the product of the length, 
breadth, and depth of the vessel. The quotient obtained | 
affords a fair approximation of their relative fineness, or, in 
other words, the fractional part which the whole volume 
bears to the product of the length, breadth, and depth. Then 
by referring to the tables and tracing on the line denoting 
this coefficient of fineness the depth of hold of the vessel, 
the freeboard is seen. Nothing new is involved in this 
principio, as it has been often advocated by members of this 

natitution, the only novelty introduced is a ready means of 
cutting off approximately in ships already built and afloat, 
the percentage of spare buoyancy desired. The mode 
adopted is not strictly accurate, as in order to insure this, it 
would be necessary to take the measurement for ascertaining 
the circumscribing solid from the lower edge of the rabbet of 
the keel, and fore and after edges of the rabbets of the stem 
and sternpost respectively, or to make the required calcula- 
tions from the drawings of each vessel ; but for the formation 
of such tables, the mode adopted is sufficiently near for all 
practical purposes. The results obtained have been arrived 
at from drawings and data connected with a very large 
number of vessels, which were kindly furnished us by ship- 
owners and shipbuilders throughout the country. 

This principle of allowing a certain proportion of surplus 
buoyancy in sea-going vessels in relation to their size or 
bulk, is one which, though not described in words, has 
entered more or less into all the rules and customs of loading 
from the earliest times. The old rule of allowing a certain 
proportion of the depth of hold for freeboard, was only 
another mode of obtaining that which practical experience 
taught wasa fair proportion of bulk out of water, and was a 
sufficiently correct rule, when vessels were of about the same 
form and proportions, to insure that they had about the 
same proportion of surplus displacement or lifting power. 

Since, however, vessels are now built so different in form 
and proportions, the same rough rule is not applicable, but 
the principle may be thus explained. We know that a vessel 
may be} loaded down with her gunwale almost to the water's 
surface, and yet be quite capable of floating not only in 
smooth water, but in the roughest weather, provided the 
cargo be ge! stowed and secured, and she could be 
hermetically sealed, so as to insure no water entering to 
destroy the small amount of spare buoyancy still remaining to 
her. She would, moreover, if small in comparison with the 
waves among which she floated, be lifted over the crests of 
the waves, as a log of timber rises over them as they pass it. 
The deck of a vessel, however, cannot be hermetically sea'ed, 
and must therefore be kept free from being swept by lar 
masses of water, as also to admit of the crew workin the 
ship on} deck in safety. There must consequently te a 
sufficient amount of » buoyancy in every vessel to enable 
her to rise with sufficient rapidity to keep the waves from 
sweeping her deck, and this should be so im all positions in 
which she may be, in relation to waves of all magnitudes 
she may be liable to encounter. When a vessel is, for instance, 
in the hollow of a long wave, with her bow and stern on the 
crests, her freeboard amidships is for the moment useless to 
her as a lifting power, and is supported by the freeboard 
or spare buoyancy in the fore and after bodies. When, how- 
ever, a vena is mounted on the crest of a wave, the spare 
buoyancy amidships alone is available, and should be suffi- 
cient to replace the buoyancy lost forward and aft, to prevent 
the deck being inundated. It is thus obyious that the spare 
buoyancy in every part of the length of the vessel is in turn 


~ © Paper read before the Institution of Naval Architects. 








| vessel less liable to be pooped. At the same time it must be 
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called into play, and it will be seen that it supplies a strong 
argument why large ships and long ships should have a 
greater percentage of spare buoyancy than small vessels, for 
the reason that it is less available to be used, as a whole, 
for lifting the vessel. It may also be seen that raised 
quarter-decks, poops, or forecastles, supply a certain amount 
of lifting moment at the ends of the vessels, in addition 
to the advantage of their height, which is of value ~ < eye 
ing seas breaking in over the bows, and in rendering a 





apparent that in two vessels of the same depth of hold, the | 
one having the finer form may safely be allowed a less height | 


| of freeboard than the fuller vessel below water, as, with such, | 


an equal amount of surplus bucyancy of lifting power may 
be retained. 

Whilst thus according certain advantages to vessels | 
having erections of a substantial character on the main deck, | 
as an addition to their buoyancy, it is not 80 easy on any 
satisfactory principle to suggest what allowance should be 
made in the freeboard for these various types of vessels. | 
Notwithstanding partial erections may be safely protected | 
at their ends, yet considering that as a rule they are of much | 
slighter scantlings than the main bull of a vessel, and that, 
however great their height, they would be of small benefit 
to her safety in the event of her settling down sufficiently 
to admit the water on the main deck, it seems evident they 


| cannot be regarded in the light of surplus buoyancy in the 


same sense as we apply this term to the hull proper. More- | 


| over, their advantages to the safety of vessels at sea are not | 


always uniform, but depend much upon surrounding cir- | 
cumstances. When in the form of a raised quarter-deck, or 
poop, it undoubtedly enables a vessel to be loaded more 
deeply by the stern, thus improving the sea qualities of screw 


| steamers, whilst affording protection to their being over- | 


lapped by a wave when running before a heavy sea. These 


|} advantages merit consideration, which, in my opinion, are 


best met by a fractional allowance of the freeboard deter- 
mined for flush-decked vessels. This proportion would, of 
course, be governed by data obtainable from the most ex- 
perienced in these descriptions of vessels. Objections will be 
raised to this being empirical, but 1 venture to submit that 
it best meets the speciality of the case, and can be fairly 
made to meet the practical requirements of this debatable 
question. Judging from all the circumstances bearing on 
this part of the subject, obtained from many sources, I think | 
that for vessels having a raised quarter-deck or long poop 
efficiently constructed and entered from above, if one-tenth 
and one-seventh respectively be deducted from the free- 
board, which would be required if they were flush-decked, it 
would be found to be a fair consideration, under ordinary 
circumstances, for the advantage of these additional protec- 
tions to the safety of the vessel. 
An awning-decked vessel may be described as one having 
a light superstructure fore and aft on the main deck, in- | 
tended to shelter passengers or cattle ; or for the conveyance | 
of cargo, either light in its nature, or limited in quantity. | 
Though this part above the main deck is of much slighter | 
structure than the main hull of the vessel, still it is supposed to | 
be sufficiently strong to withstand,the force of the seas, when | 
kept high enough from the water's surface, and though this | 
vessel has a continuous upper deck, and may have all the 
appearance outside of a three-decked vessel, it is evident she | 
cannot be loaded as if she were uniformly strong to the upper | 
deck. In fact, in such ships, the part above the main deck | 
must, as before said, be regarded as merely a light super- 
structure, and the loading, or freeboard, regulated by the 
depth to the main deck. The coefficient of fineness, therefore, 
should be determined from the main deck, and the freeboard 
from the same ascertained as if she were flush-decked. Now, 
although such a vessel cannot with safety be loaded as if the 
structure from the main deck upwards was of a substantial 
character, still it is apparent that with the poop and fore- 
castle connected, she must be stronger longitudinally than 
vessels of that type, and have a more efficient protection for 
keeping water from the deck, and consequently may with 
safety be allowed to be loaded somewhat deeper than a long 
poop vessel. Spar-decked vessels are of various degrees of | 
strength above the main deck. They, however, all differ | 
from the awning-decked vessel, in being more substantially | 
constructed at the extreme upper part by having a spar-deck | 
sheersbrake and stringer plate fitted,!and the upper tier of 
beams being stronger, and the deck more substantial than | 
in the awning-decked vessel. They differ, as stated, amongst | 
themselves, by some having only a portion of their frames 
and reversed frames amidships extended to the spar deck, | 
whilst others may be nearly as strong above the main deck | 
as a three-decked ship. It is evident that as a considerable | 
number of these various types of ships are in existence, one | 
eneral rule cannot in justice be applied to all. The dif- 
erence in them, as affecting the freeboard, is of a local | 
character, and yet it is in a vital part, being in the proximity | 
of the water's surface, where in rough weather it would 
experience the effect of the concussions of heavy seas. The 
freeboard for each type referred to is, therefore, regulated 
according to the special circumstances affecting each, but in 
each case the freeboard should be measured from the main 
deck. Thus, as before intimated, in a vessel having a raised 
uarter-deck, it should be less than required by the tables for 
the same vessel having a flush deck by one-tenth; in one 
having a full poop it should be one-seventh less; in an 
awning-decked vessel three-tenths less; in a spar-decked 
vessel having only half the frames amidships extended to the 
spar deck, 1t should be less by five-tenths; and in spar 
decked vessels perfectly framed and more substantially con- 
structed above the main deck, it should be regulated by a 
mean between the requirement for a perfect three-decked 
ship and an awning-decked vessel, having regard to the 
merits of each case, but in no case should a spar-decked 
vessel be loaded below the main deck. Thus in a flush- 
decked vessel having a surplus buoyancy of 27 per cent., by 
the erection of a raised quarter deck it would be reduced to 
244 per cent. ; with the more perfect protection of a full poop 
it would be reduced to 234 per cent. ; with the entire main 








a — | 
deck covered in with an awning deck, it would be reduced to 
19 per cent.; with a spar deck lightly constructed, as described, 
it would be less by 184 per cent. ; and in spar-decked vessels 
of various degrees of additional strength above the maig 
deck the surplus displacement to the same deck would be 
reduced in relation to the nearer approach of the top sides to 
that of a three-decked ship. Now it seems tome that having 
regard to these various types and from the necessity as 
described of providing a greater amount of surplus buoyancy 
in relation to the size and proportionate length of ships, one 


lof the chief objections holds to the plan which has bee n 


proposed of marking on the outside of a vessel the point 
where a uniformly fixed proportion of capacity or displace. 
ment would be cut off. In the types I have described, it 
would be useless as a guide, or positively misleading, whilst 
the same proportionate surplus buoyancy denoted on a large 
ship as on a smali one would tend to greater uncertainty in 
loading than at present. ; 
Expressions of regret may arise at the number of the 
various types of these vessels, but to this it may be replied 
that they on arisen from the exigencies of trade, and have 
been found necessary for commercial purposes, and being 
in existence, and necessary, must be provided for in any com- 
prehensive scheme framed for loading. Amongst the 


| objections which have been raised to these freeboard tables 


are the following : It is said that the registered dimensions 
not being the same as those taken for computing the tonnage, 
may, in some instances, make a difference of even 0.3 in the 
coetlicient of fineness, resulting from this difference of kk ngth 
alone. This is a misconception, as I find that by taking « 
vessel 240 {t. long, a difference of 10 ft. in the length would 
only make a difference of .03, and probably this is what the 
writer means instead of 0.3. 

Thus by examining the accompanying table of computed 
elements for twenty vessels taken promiscuously it shows, 
as before said, it is sufliciently near for all practical purposes, 
in enabling the relative degree of fineness of vessels to be 
ascertain by utilising the registered dimensions and 
tonnage without entering into unnecessary measurements 
and calculations. Other objections have been raised, such as 


| difficulties in obtaining the required tonnage for the different 


types of ships; that it cannot be relied on for giving the 
exact measure of spare buoyancy ; that it is not applicable to 
meet the cases of old and interior vessels ; that it does not take 
cognizance of the stowage of the cargo; and, in fact, the 


| general conclusion is that it would create a feeling of false 


security much worse than the present state of uncertainty. 
Now these and similar objections have been raised to all 
proposals for regulating the loading of ships, and doubtless 
will be to the end of the chapter; but if time afforded, this 
conclusion could, I think, be shown to be as erroneous as 
some of the opinions expressed on the merits of the plan. It 


| may, however, be observed that if the principle be shown to 
| meet sufficiently the requirements ot the case, and the 


results based on it be accepted for first-class ships, it 
could without difficulty, as a fair reference, be extended 
to vessels generally. And though the question of stowage 
is one of great importance as affecting the safety of sea- 
going vessels, yet from its magnitude it is one which 
eannot be grappled with; but it does not, I submit, follow 
that another known source of danger should not, if involving 
less difliculties, be dealt with to the best of our abilities. 
That many ships do go to sea overladen is too well known to 
be denied, and that many losses accrue from the same is 
beyond doubt. Can, therefore, this admitted source of danger 
be dealt with in an intelligent and practical manner, to the 
extent of establishing a fair reference under ordinary circum- 
stances for the various types of vessels composing the mer- 
cantile marine? If so, it is all these tables aim at, and from 
a pretty large experience of the question, I feel sure if some 
such scheme could be accepted it would prevent much incon- 
venience, and even loss to shipowners themselves. Many 
instances could be adduced even of recent occurrences in our 
law courts to show this. But amongst many I may instance 
a case which occurred a few weeks ago, where an official, in 
consequence of applying the same rule to steamers as to wood 
sailing vessels, had pon ee about 150 tons of cargo to be 
discharged from a steamer when ready for sea. I was called, 
in connexion with the surveyors to the Board of Trade and 
the Salvage Association, to express an opivion on this. On 
making the necessary computations and taking the same in 
connexion with these tables as a reference, I was of opinion 
the vessel was fairly loaded, having a fair percentage of 
surplus buoyancy, and the gentlemen referred to concurred 
in this opinion, and the vessel was allowed to proceed on her 
voyage, and I understand has arrived safely after encounter- 
ing very heavy weather. It can be easily conceived that the 
owner of this vessel was put to considerable inconvenience 
and anxiety in this case, and had there been no other appeal 
might have been subjected to serious loss, whilst every ship- 
owner under similar circumstances is subject to the same 
uncertainty. 

The present experience and data obtained of the sea 
qualities of steam vessels of the various types are in my 
opinion sufficient to enable us to frame tabies of reference 
for the loading of these vessels, which would be safe and 
equitable, and which would not, as in the instance referred to, 
involve a question of lightening a vessel to the extent of 150 
tons when ready for sea, whilst in the case of sailing vessels 
from larger experience and more uniformity of type, the same 
difficulties do not exist. I cannot believe that the obstacles 
to this end are insuperable, and the absence of any such 
standard of reference is, | would venture respectfully 
submit, not creditable to this great maritime country, whi'st, 
at the same time, I cannot conceive a more fitting subject 
which should oceupy the attention of members of this Lnsti- 
tution. 


Vicrortay Rattways.—A Bill has been passed for the eon- 
structiqn Of a railway between Deniliquin and Moama, 1° 
Vietoria. The gauge will be the same as that of the other 
Victorian lines, yiz., 5 ft. 3in. When this line is ope?, 
Deniliquin will be in direct communication with Melbourne. 
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ON SO-CALLED FIREPROOF STRUC- 

TURES—No. III. ‘ 
Havine written so far upon empirical data, let us 
now take one or two examples from actual occur- 
rences that wil! illustrate the subject, and com- 
mence with the following instances obtained from 
Mr. Tozer, the well known superintendent of the 
Manchester Fire Brigade, which apply to both the 
fire-resisting, and to the so-called fireproof theorems, 
The first example is that of a recent fire in a waste 
warebouse in Great Ancoats, Manchester, which 
began in the top floor of the building, eight stories 
high. having a slated roof and supposed to be fire- 
proof Mr. ‘Tozer writes, that before the arrival of 
the Brigade, ten minutes after receiving notice at the 
fire station, the walls of the building were cracked 
and the upper portion begau to fall. The iron 
ms which supported the brick arching of the 
rooms underneath had expanded so much that they 
forced their way through the side walls, and there is 
no doubt that if these had been properly and sub- 
stantially erected the expansion of those iron beams 


would have forced them out and caused the destruc- 
tion of the whole place, whereas from bad work the 
fire reached the rooms beneath, burning for several 
hours, and it was not until some portions of the wall 


(which had withstood for atime the expansion of 
the iron material in the fifth story) fell to the ground, 
that the entire building crumbled in one general 
ollapse, although five floors were not then seriously 
injured by fire excepting from the heat communicated 

) the beams and the expansion resulting therefrom. 

Mr. Tozer also gives another instance from the 
ame locality which occurred very shortly after the 
one just mentioned. It was in the top story of an 
engineer's workshop in Great Ancoats, Manchester, 
and it was also a so-called fireproof building. The 
rick arches w hich formed the roof were supported 
n iron columns and girders in the usual way. The 
roof was asphalted and acted as a water reservoir. 
At the time of the fire there were several tons of 
water on the roof, and in one corner of the room on 
fire there was a quantity of such materials as are 

rally found in small paint-shops. 

There was a watchman employed on the premises, 
who visited the place a short time before the fire 
broke out, and who, on discovering it burning in 

e corner of the room, immediately gave the alarm, 
but in less than five minutes afterwards one of the 
beams broke, the arch gave way, and the whole 
of the water on the roof poured down the staircase 
of the building. On the arrival of the Brigade they 
found the side and front walls cracked by the ex- 
pansion of the beams, and the building otherwise in 

» dangerous a state that after extinction it was 

lered necessary to forbid any one to go to 
work until the arches had been propped, although 
the damaye by burning had been comparatively very 
slight indeed. 

Mr. Tozer was of opinion that if, in both these 

cases, the buildings had been erected upon the or- 
dinary principle of wooden floors and plaster ceilings, 
the damage would have been slight, and in the second 
instance fire-plaster alone would have resisted a far 
greater conflagration. 
These examples from a practical man’s experience 
actual combat with a real fire are worth more than 
all the theories drawn only from supposititious cases. 
Mr. Tozer merely gives, in these instances, the plain 
narrative of the occurrences as they happened, with- 
out comment, excepting that as a practical fireman 
he would rather have dealt with them if they had 
not been so-called ‘ fireproof” in their materials and 
form of construction. 

A most striking contrast between the comparative 
efficiency of an iron and a wooden beam when sub- 
jected to the action of fire under identically the 
fame circumstances, happened a short time back, 
Where two beams met at an angle as chown in 
the sketch, and each of them were exposed to the 
action of a fire underneath, the iron beam cracking 
completely through on the first application of water, 
while the timber one was only very slightly charred 
at the corners, and, so far as efficiency is concerned, 
remained uninjured. 

In this instance the timber not merely supported 
theroofing, but actually carried the iron beam, which 
had some time before been substituted for a wooden 
one, it being thought that the proximity of a fiue 
might be dangerous for timber. 

The iron in this case, however, was not only the 
first to give way, but in all probability concentrated 
aud conducted the heat that fired the wood, and it 
cracked as soon as the jet of water was applied, 


of 





application of the first jet of water from the hydrant. 


and the danger that really exists in cases where 


are on fire, the instantaneous fracture without warn- 


struction, still, as neither expense nor trouble had 


a fair example of the difficulties in the original con- 


contraction from heat become new and fertile 
sources of danger. 


technicon? Superintendents of fire brigades have 
more difficulty in restraining both their own men 
and the public from running into danger, than in 
finding either firemen or assistants to attempt 
anything they may order; and the oldest and 
most experienced superintendents aflirm that their 
principal anxiety at a conflagration is to avoid 
fatalities either under their own directions or 
through the energetic inexperience of assistants who 
are unaware of the unseen dangers and ignorant of 
the traps that fire lays for those endeavouring to 
arrest its progress, and which very often puzzle and 
baffle even those possessing the greatest experience. 


proof structures, and of the arduous work of firemen, 
was strikingly exemplified in Tooley-street in 1561, 
when amongst others, the warchouse of Alderman 
Humphreys was totally consumed in about twenty 
minutes, although it had been erected, regardless of 
cost, on “ fireproof” principles, It burnt so rapidly 
indeed that an engine which was playing upon it was 
actually thrown into the river to save it from com- 
plete destruction, there being no time to withdraw 
it, while the firemen, after exhausting every effort to 
subdue the flames, retreated in disorder, aud the 
entire mass fel! into one undistinguishable wreck, 
which the insurance companies afterwards) refused 
to trouble themselves about, paying their losses 
resignedly, without attempting to recover from 


salvage, 





being then as we have said supported by the wooden 
beam, and kept in place by it instead of affording the 
assistance it was designed to render—thus becom- 
ing a source of danger instead of the safeguard it 
was intended to be. 





The sketch will show the position sufficiently well 
to explain the matter to the reader, A is the iron 
beam, B the wooden rafter meeting the former at 
an angle, C a flue supporting the ends of both beams, 
D the line of fracture in the iron beam, caused by the 


This is another example of the dangerous tendency 
of iron and the superior qualities of wood under 
certain circumstances that are of daily occurrence, 
although not often so strikingly exemplified by im- 
mediate contrast. ‘The example given happened at 
a slight fire in a public building in Lancashire a few 
weeks ago, and is moreover a striking illustration of 
the caution that has to be exercised by firemen 
when dealing with so-called fireproof structures, 


iron is the sole support of buildings whose contents 


ing rendering it impossible to take precautions 
against an accident occurring, and often impossible 
to escape from it when one occurs, 

So-called fireproof buildings have, moreover, 
fallen by their own inherent weight during the 
course of construction, and before any goods have 
been stored in them. A report upon an instance of 
this nature was drawn up by Mr. W. Fairbairn and 
Mr. D. Bellhouse in the case of the falling of 
Messrs. Radcliffe’s mill at Oldham, and although 
it may be said that the accident was due to bad con- 


been spared by the owners or the builders, it forms 
struction apart from the danger should a conflagra- 


tion happen after the erection is completed and 
filled with stores, when the results of expansion and 


Can we reasonably wonder then at experienced 
men being cautious, although the uninitiated may 
rush in, as in the case at the late fire at the Pan- 


An instance of the inefficiency of so-called fire- 


At this fire Mr. Braidwood was upon the spot 
immediately after the alarm was given, and nearly 
the whole available force of the fire ine es- 
tablishment was summoned to attend. He 

ars ee once foreseen that the fire weed 

one of no ordinary magnitude, having inspected 
the ee 2 only a few days seuleenioe and 
well knowing that the utmost which could be done 
would be to prevent it extending to the immense 
stores adjoining. The men were placed in every avail- 
able position, although it was anticipated that an ex- 
plosion was inevitable, there being at least 40 tons 
of saltpetre stored within thé premises. ‘The heat 
and smoke were most y intense, and after 
working some time Mr. Braidwood procured re- 
freshment for the exhausted firemen, using the op- 
portunity also to give them special advice, At the 
moment, however, whilst he was discharging this, 
his last act of kindness to his men, a loud report was 
heard, and the lofty wall behind him toppled and 
fell, burying him im the ruins. 

Those of his men who were near, escaped, it 
would seem, by special providence, but one gentle- 
man at his side, who was anxious about his property, 
was overwhelmed with him, and no trace of his body 
was afterwards found, although sufficient evidence of 
his fate was given by his watch and money sub- 
sequently discovered melted into a mass, 

Such are the constant hazards of a fireman's carcer, 
and the judgment required to avoid them cannot be 
learnt from books or taught verbally, neither will the 
calls of duty permit those in charge to keep clear of 
— they suspect, when the lives of others are at 
stake, 








TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION,—No. XXII. 
By Dr. H. Grovne. 
MACHINERY FoR Preraring Fiax. 

In a previous article we spoke in general terms 
of the flax and similar fibres and also on the collec- 
tion of machinery necessary for their treatment, 
as exhibited at Vienna. In the present article we 
shall speak specially of the nachinds for the pre- 
liminary treatment of flax. 

‘The collection of these machines was very large, 
and consisted of exhibits from all parts of the worid, 
England, Germany, France, Russia, Portugal, Aus- 
tria, Hungary, America, Belgium, Holland, and 
Italy being well represented. In speaking of these 
we shall begin with those for the or, of raw 
flax, that is to say, with the seeding, breaking, 
scutching, and hackling machines, while in a future 
article we shall deal with the machines for finishing 
and spinning the flax, such as cards, spreaders, 
drawing, roving, and twisting frames, concluding 
with the machines for the working of jute, hemp, 
tow, China-grass, and other fibres of that kind. 

We commence with the flax seeding rollers of 
Messers. E. R. and F. Turner, of Ipswich, which are 
represented by Fig. 1 on the next page. ‘These 
rollers, which are used for extracting the seed from 
the raw flax, are driven either by steam or horse power 
at a considerable velocity. The upper roller a is 
driven by contact with the lower roller 4, and itis free 
to rise in the bearings of the frame A. The rollers 
being put in rotation, the seed-ends of the flax 
straw are passed by hand between them, and the 
seed is ta to by the roller a. ‘The rollers are each 
1 ft. in diameter and are 2 ft. long. The whole ma- 
chine may also be made portable, by mounting it 
on wheels, a great convenience in many cases. 

For the breaking of flax, hemp, and jute, eight 
machines were shown at Vienna, and amongst these 
we may first notice that by Dr. Collyer. ‘This ma- 
chine represents one of the older constructions ; it is 
simple and conveniently arranged, and has often been 
copied, For example, the flax-breaking machine 
of Paul Lagac-Crombet, of Courtrai, which was ex- 
hibited in the Belgi artinent, was a copy of 
Dr. Collyer’s machine. The arrangement of this 
latter machine is illustrated by the diagram Fig. 2, 
which we give on the next page, and is in principle 
as follows: The machine which is fed over the 
table g, consists of the drum 4 with a grooved 
surface, the axis c of which carries a sector 
with the two rollers a a, which are also grooved 
on their surfaces, and which are pressed ayainst 
the drum. At ‘the lower end, the sector is con- 
nected with an army @, which receives au oscil- 
lating motion by means of the erauk and rod ¢ 
ad the shaft / ‘The drum rotates constantly 
and carries off ‘the flax, which is somewhat kept 





back, however, by the alternate motion of the 
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rollers a a, whence a repeated beating and break- 
ing takes place. Collyer’s machine preserves the 
flax very much on account of the carefully executed 
motion and turning of the material; the machine 
is further exceedingly cheap, it can be easily handled, 
and may be made for being worked either by hand 


pad 


o-* by steam 

This machine illustrated the principle on which 
the construction of all flax-breaking machines has of 
late been based, and which cor 
‘‘ pilgrim’s step” motion, first introduced by 


sista in the so-called 
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Fic. 2. DIAGRAM OF COLLYER'S FLAX-BREAKING 

MACHINE. 


Dittmar, Hodgkin, and Guild, and afterwards 
adopted, often of course in a modified form, by 
Lawson, Luft, Narbuth, Collyer, Lagae-Crombet, 
&e 
rhe jute and hemp-breaking machine by Messrs 
Samuel Lawson and Sons, of Leeds, of which an 
outline view is given in Fig. 3, consists of six pairs of 
grooved rollers A, which are arranged in a quarter 
circle, the two rolleis of each pair being connected 
by means of spur wheels. ‘The lower rollers are 
connected by means of pinions with a large spur 
wheel i, which receives its forward and backward 
motion from the main shaft H through the wheel 
A. From H the motion is transferred by means of 
a belt passing over the pulleys «4 to the auxiliary 
shaft 1, and from thence by means of wheel gear 
cde fg to the pinion which is supported by an 
oscillating arm L fastened to the axis of the wheel 
i. The oscillating motion of L effects the for- 
ward and backward motion of the wheel i at certain 
intervals. ‘The machine exhibited by Messrs. Law- 
son at Vienna could bre: between three and four 
tons of jute per day, or between ons and two tons 
of Italian or Russian hem} 

Narbuth’s machine, of which an outline diagram 


is given in Fig. 4, is similar in construction to that 
of Collyer, although the dimensions are larger and 
the drum is replaced by a series of rollers 4, each of 
5 in, diameter, these being moved by one large spur 


wheel D. Lhese rollers gear into the breakers a, 
which are carried by the frame A, and which thus 
oscillate with tl latter round the axis C: this os- 
cillating motion, which is transferred from the main 
shaft through the rods F P and the eccentric G, 
is a very rapid one. Motion is transferred from the 
shafting to the pulley O, and from H to M, whence 
a belt passes to L, this last-named pulley being on 
the same shaft as the pinions by which the spur 
wheel LD) for the lower cutting rollers 4 4 is put in 
rotation. The flax or hemp is placed on the 
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feeding cloth ¢, and passes thence between the 
breakers, the upper rolls pressing it into the 
grooves between the knives 4, where it is broken, 
whilst the forward and backward motion of the 
rolls @ removes the broken wooden parts from the 
flax. This machine, which requires great power, and 
which works at a high speed, is largely used in 
Hungary, where it is much liked and is preferred to 
any other machine 

Another flax-breaking machine, the principle of 
which is similar to that upou which the construction 


Fig 3 
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in Narbuth’s machine, but are composed of dises with 
intermediate knives. Each rolleris 9 in. in diameter 
and is provided with 14 knives. The oscillating 
motion is produced by a ratchet wheel 4, working 
against the ends of the arms. The flax is introduced 
by means of the feeding cloth E and the rollers , 
and /. We consider this machine of less importance 
and value than that constructed by Narbuth. 

A machine more similar to the Hodgkin system 
than any other previously mentioned is that con. 
structed by F. W. Wameck, of Oels, and shown by 
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Fic. 5. Luvi’s FLAX-BREAKING MACHINE, C 


of Narbuth’s machine is based, is that shown by the 
diagram Fig. 5. ‘This machine, designed by Herr 
Carl Luft, director of the Copin Hemp Works, and 
constructed by J. Neumann, of Leobersdorf, con- 
tains tive breaking rollers a gearing into the spur 
wheel C, fixed upon the shaft g, and five other break- 
ing rollers 6 pressed by means of buffers and rods d 
against the lower rollers and fixed to the oscillating 
frame A. ‘These rollers are not cast and planed, as 


ONSTRUCTED BY MR. J. NEUMANN, LEOBERSDOR! 


Figs. 6 and 7. Wameck's chief idea is to pro 
duce alternately a forward and backward motion, 
and he endeavours to attain this aim by pr 
viding his machine with two pairs of rollers a and 4, 
and by transferring to these rollers a forward ao 
backward motion by means of a friction pulley 
with a divided rim. One-sixth of one-half of the 
surface of the pulley p is provided with conical 
grooves m gearing into the grooves of the pulley « 
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About three-sixths of the other half is also provided 
with grooves n gearing into the pulley d for the 
roller 5. On the shafts of a and 4 the spur wheels 
and g are fixed, these wheels being connected wi 
each other by the intermediate wheel ¢. As soon as 
the grooves m cause the pulley ¢ to rotate by fric- 
tional contact, the pulley 4 will also be turned 
through the wheels fe g; next, through the gearing of 
» into d the reverse motion for 4 is produced, and is 
transferred through g ¢ / to the other pair of cutting 








shown in outline by Fig. 9, consists of a large 
grooved drum A, which is rotated by means of 
the crank £, Around this drum, workers or beaters 
a a, fourteen in number, are placed, these being 
supported by bearings fastened to the slides 
moving in the dovetail slots d d. In order to 
regulate the position of all these slides, and to pre- 
vent any damage to the rollers in case thick masses 
of the material are fed to the machine, a strong rope 
¢ is passed over the slides of all the bearings; this 


mee 





Ss 
near to each other, or when shafts are at angles to 
each other. These rules are of course not constant, 
except as to cases where ve relative motion is 
essential ; noise and the liability to sudden obstruction 
saad be sennens Ses nel anges ten eens 
the distance apart and the posi of shafts would 
render such connexion the most durable and cheap. 
po under ordinary strain, within limited 
aap when other ions it of its use, is 
cheapest and most durable mechanism for trans- 
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FLAX-BREAKING MACHINE, BY F. W. WAMECK, OF OELS. 








Fia. 9. 


rollers, This machine could be improved in many 
points, and it is to be hoped that this may be done 
with satisfactory results. 

A peculiarly constructed hemp-breaking machine 
was exhibited by an Italian engineer, G. Maria Mure, 
of Turin. ‘This machine, shown by the diagram 
Fig. 8, contains between two rims carried by the 
shaft A four rotating rollers B B/ B” B''' provided 
with grooves. Behind the table m a number of 
grooved boards or plates, loosely connected with 
each other, are placed, and are made to follow the 
periphery of the arc C. The hand, when putting 
the hemp on to the feeding board, is protected by 
the grating /. The hemp passes along the are C, and 
8 pressed upon the grooves of the latter by the 
roller B, through the rotation of A. The counter- 
pressure exerted by C against the beater B is pro- 
duced by means of the lever D and the weight E 

_An ordinary system of breaking rollers was ex- 
hibited at Vienna by Leopold Bohm, of Leopold- | 
Schlag, near Freistadt, in Upper Austria, this ma- 
chine having four pair of rollers and being provided 
with wheel gear—this is all we can say about it. 
Finally we have to mention a Portuguese machine, 
which, although represented by a model only, 
* used extensively in Portugal. i 


PORTUGUESE FLAX-BREAKING MACHINE. 


rope runs underneath the machine over the guide 
pulleys ¢ ¢, and its ends are fastened to the beam /, 
which is turned by means of levers and the desired 
position of which is secured by the pin x. The flax 
or hemp passes between all the rollers and the drum. 

The remainder of the machines for the prelimi- 
nary treatment of flax we must leave to be described 
in our next article. 


PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES.* 
By J. Ricnarps, Lonpon. 

(Continued from page 272.) 

GEARING AS A MEANS OF TRANSMITTING POWER. 

Tue term gearing, which was once applied to 
wheels, shafts, and the general mechanism of mills 
and factories, has now in common use become re- 
stricted to tooth wheels, and isin this sense em- 
ployed here. Gearing as a means of transmittin 





| motion is employed when the movement of parts 


machinery must remain relatively the same—when 
a heavy force is transmitted between shafts that are 


Ay This, and the succeeding articles under the same title, 
are published simultaneously in the Journal of the Franklin 
te, Philadelphia. 





This machine, Institu 





FLAX-BREAKING MACHINE, BY MR. G. MARIA MURE, TURIN. 


gees, aa yet the amount of gearing employed 
in machinery, especially in Europe, is no doubt far 
greater than it will be in future and as belts are 
better understood. 

No subject belonging to mechanics has been more 
thoroughly investigated than that of gearing; text- 
books are replete with every kind of information 
pertaining to gearing, at least so far as the subject 
can be made a mathematical one, and to judge from 
the amount of matter, formule, and diagrams re- 
lating to the form of teeth that the apprentice will 
meet with, he will no doubt be led to believe that 
the main object of modern mechanics is to generate 
the teeth of wheels. It must be admitted that the 
teeth of wheels and the le ere of wheels is a 
very important matter to understand, and should be 
studied with the care, but it is equally im- 
portant to know how to produce the teeth in metal 
after their co tion has been defined on paper ; 
to understand the endurance of teeth under abrasive 
wear when made of wrought or cast iron, brass or 
steel ; how patterns can be constructed from which 
correct wheels may be cast, and how the teeth of 
wheels can be cut by machinery, and so on, 

The learner should, in fact, consider the applica- 


tion and operative conditions of gearing as the main 
part of the subject, and the geometry and construc- 
tion of wheels as subsidiary, and upon the 


operation of wheels, 

Gearing consists of spur wheels, bevel wheels, 
tangent wheels, spiral wheels, and chain wheels; 
the last I include among gearing because the nature 
of their operation is analogous to tooth wheels, 
although at first thought such chains seem to cor- 
respond to belts. 

‘The motion im by chains that mesh over 
the teeth of wheels is positive, and not frictional as 
in belts. The speed at which gear chains may run, 
with other conditions, corresponds to gearing. 

Tangent wheels as a name is certainly as applic- 
able, and to be preferred to worm wheels, for the 
class of gearing to which it belongs. As all these 
forms of gearing can be seen in almost any en- 
gineering establishment, and in view of the amount 
of scientific information relating to wheels that is 
available to the apprentice, it will only be necessary 
here to point out some of the conditions that govern 
the use and oe of gearing. 

The durability of gearing, aside from breaking, is 
dependent upon the amount of rubbing action that 
takes place between the teeth when in contact ; 
spur wheels or bevel wheels, when the pitch is 
accurate and the teeth of the proper form, if kept 
clean and lubricated, wear but little, because the 
contact between the teeth is that of rolling instead 
“tena heels and spiral ing ha 1 

nt w gearing have only 
what is termed line contact between the bearin 
surfaces, and as the action is a sliding one, suc 
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ORDNANCE AT THE VIENNA 
EXHIBITION.—No. XII. 


wheels are subject to rapid wear and are incapable 
of sustaining much pressure, or transmitting a great 
amount of power, except the surfaces be hard and Tue ArMstaonG CoLLEection.—( Concluded.) 
lubrication constant. : . Ix addition to the Elswick guns described in 
A —_— gearing the line of force is at an angle previous numbers of ENGINEERING, all of which 
of 45 « 
the sliding movement equal to the speed of the wheels were two weapons of an unusual nature exhibited 
at their periphery; the bearing on the teeth, a8 4+ Vienna, and which, at present, are not adopted 
before said, is one of line contact only ; such wheels by any service in the world, 
cannot, therefore, be employed except in cases where | “The largest of these was a 9.27-in. gun, which in 
an inconsiderable force is to be transmitted. dimensions and rifling, as well as in weight of charge 
For communicating movement to the beds of aig projectile, is precisely similar to the Krupp 
planing machines, or to racks of any kind, the rack} oechloader of the same calibre. Ite performance, 


can be drawn to the wheel and a lifting action therefore, as regards range and velocity does not | 
avoided by shortening the pitch of the rack, so that | gigfor from that of this latter piece. ‘The construc- | 


it will vary a little from the driving wheel; the rising | tion of the weapon is, however, essentially different; 
or entering teeth in this case do not come in contact | jp stead of being formed out of a solid steel core, 


with those on the rack until they have attained a | pein forced by hoops of the same material, as is the | 


position normal to the rack. case with all the more modern Krupp guns, it | 
HYDRAULIC APPARATUS FOR TRANSMITTING POWER. consists of a thin steel barrel strengthened by 


wrought iron coils, after the fashion of our own 
heavy service ordnance. ‘The object of this arrange- 
ment is simply to save expen e, and it is stated, on 
the authority of the makers, t.. at guns manufactured 
on this pr inciple cost from 30 to 50 per cent. less than 
the similar pieces produced at Essen. 

The gun in question was manufactured for the 


Although a BY stem but rece ntly inveée nted, the use 
of hydraulic machinery for transmitting and apply- 
ing power has reached an extended application to a 
variety of purposes, and gives promise of a still more 
extended use in future. Considered as a means of 
transmitting regularly a constant amount of power, 
water apparatus is more expensive and inferior in 
every respect to belts or shafts, and its use must be 
traced to some special principles involved that adapt 
hydraulic apparatus for the performance of certain 
duties. These prin iples will be found to consist in 


statement ; and it has been put through an exhaus- 
tive series of experiments, which have afforded 
abundant proof of its great endurance. 


ant 3 729 kiloora . se lees | 
storing up power in such a manner that it may be Its weight is 14 732 kilogr armesend 34 a om 
used with great force at intervals, and, secondly, in than 14} tons. The service charge is 421b., anc 


the projectile 3001b.; but as all the data and di- 


the facilities afforded for multiplying motion or force ; 
y mensions are the same as those of the 23-centimetre 


by the use of pumps. 

An engine of 10 horse power, that is connected 
with machinery by hydraulic apparatus, may exert 
a force equal to 100 horse power for one-tenth of 
the time, the power being stored up by accumulators 
in the interval, or, in other words, the motive 
power acting continuously can be accumulated or 
stored up and applied at intervals as it may be 
required for raising weights, operating punches, 
compressive forging, or other work of an intermittent 
character. Hydraulic machinery employed for such 
purposes is more simple and inexpensive than 
gearing and shafts, especially in the application of 
a great force acting for a considerable distance, and 
where a cylinder and piston represent an amount 
of strength that could not be gained with twice the 
amount of detail if screws, levers, or other devices 
were employed instead. 

Motion or power is varied to almost any degree 
by the ratio between the pistons of the pumps and | 
the pistons that give off the power; the same 
general arrangement of machinery answering in all 
cases, whereas with gearing the quantity of ma- | 
chinery has to be increased as the difference between | : . 
the motive power and the applied power increases ; | '° push the plug home and lock it by turning the 
this recommends hydraulic apparatus where a great | Whole one-sixth of a revolution to the right. In 
force is required at intervals, and it is in such cases order to open the breech the above operations are 
that it was first applied, and is yet for the most part | reversed in order and direction. ‘The plug on being 


enter further into details here. 


the best Krupp breechloaders at a price which can- 
not be approached at Essen, the Elswick firm next 


exhibiting a7-in. gun provided with a breech-closing 
anparatus of their own, or rather one modified from 
the plan in use in the French navy. ‘The arrange- 
meni consists of a screw plug fitting into the rear 
of the bore, its axis being identical with the axis of 
the gun. ‘The threads of the screw, however, in- 
stead of being continuous throughout are slotted 
away at three s parate places, so as to form three 
straight grooves at angles of 120 deg. apart on the 
surface of the plug. ‘The threads of the female 
screw in the body of the gun are treated in precisely 
the same manner, and care is taken that the widths 
of the grooves shall be exactly equal to those of the 
intermediate portions in which the thread remains 
intact. In order to close the breech it is simply 
necessary to introduce the threaded portions of the 
plug into the grooves in the body of the gun, then 


eg., with the bearing faces of the teeth and belong to the British land and sea services, there | 


Austrian Goverument in order to substantiate this | 


Prussian service piece, it will be unnecessary to| 


Having proved their capacity for manufacturing | 


signified their disapproval of this entire system by | 


a 
| ratus there is nothing remarkable in this gun, | 
is made of wrought iron on the Armstrong oj] 
| principle and is rifled with 70 grooves. 

The weight of the piece is 74 tons. 

The weight of the battering charge is 40 Ib. 

The weight of the battering projectile is 120 |p, 

The two Gatling batteries exhibited present some 
interesting novelties, both in the system of supplying 
(the barrels with cartridges and also in the method 

of dispersing the bullets if required over a mode- 
rately wide area instead of keeping them concen. 
trated on one point, In other respects they do 
| not differ from the Gatling batteries ordinarily jp 
use. The smaller of the two fires precisely the 
same bullets as the Martini-Henry rifle, while jn 
the other the bore is somewhat larger. Each of 
| them has ten barrels set in a circle round a central 
axis and fastened to a skeleton frame of iron, which 
keeps them fixed in position. 

By the simple operation of turning a handle the 
barrels are caused to revolve, are fed with ear. 
tridges, fired, and the bullets dispersed over an area 
variable at will. 

The cartridge feeder consists of a drum of plate 
iron divided into 16 radial compartments, each of 
which is filled with cartridges placed one above the 
other with the bullet ends pointing inwards. There 
| is a spiral spring coiled up in the top end of every 
| compartment, which serves to eject the cartridges 
into the barrels in a manner to be subsequently ex- 
plained. The dram has a movable bottom provided 
with one ope ning to allow the cartridges to drop 
through, which opening, when the drum is not i 
use, is placed opposite one of the divisions between 
the compartments. When, however, firing begins, 
the whole drum with its contents is fixed on 
| a pin projecting from the plane surface of a casting 


g 
which contains the aperture for guiding the cart- 
ridges into the barrel. The axis of the drum is con. 


sequently at right angles to the axes of the barrels, 
and the movable bottom is so placed that the open- 
ing in it coincides with the aperture in the cast 
‘Two feathers on the lower surface of the bottor 
into two corresponding grooves in the plane surface: 
of the casting, and keep the bottom fixed in position 
relatively to the balance, while the drum on 

|} other hand can turn on its axis, and thus present 
| compartment after compartment to the aperture in 
| the casting. ‘The spring in each compartmeyt as it 
| comes round forces out a cartridge, which falls into 
place in the end of a barrel, the breech-piece having 
| been withdrawn by the same mechanism, which 
causes the barrels and the drum to revolve. ‘Th 

breech-piece then returns to its place, and the 
| charge is fired, and so on in succession with each of 
the other barrels. As the revolution continues the 
| barrels are again opened, and the empty cartridge 
cases extracted. As soon as one drum is emptied it 
| is taken off, and another one replaces it, Thus no 
| time is lost in reloading. Eaeh drum contains six- 
|teen cellular divisions, each division holds fifteen 
| cartridges, making in all 240, which can all be fired 








used, In the use of hydraulic apparatus for trans- 
mitting and applying power there is, however, this 
difficulty to be contended with; water is inelastic 
and non-yielding, and, in the ordinary machinery 
for performing irregular duty, there is a loss of 
power equal to the difference between what a piston 
can perform and what it does perform, that is, the 
amount of water, and consequently the amount of 
power given off,.is as the movement, instead of as 
the work that is performed. This applies to cases 
where accumulators that store up the power by 
lifting weights are used, but not to accumulators 
where the power is stored by compressing air, or in 
cases where steam pressure acts directly against the 
water that performs the work; in such cases the 
consumption of steam is in proportion to the amount 
of force employed. In the latter case the water in 
its relations to the motive power and the work is 


the same as shafts or gearing, merely a medium of | 


regular transmission. ‘The application of hydraulic 


| withdrawn rests on a sliding holder which can be | away in one minute. 

made to travel on a ledge across the rear of the gun. | In order to effect the dispersion of the bullets, th 
|The mechanism, by which this travelling motion is | whole system of connected barrels is so mounted as 
| effected, consists simply of a straight rack and a} to be capable of motion in a vertical as well as in a 
| pair of small toothed wheels. When the sliding | horizontal plane. Connected and forming one piece 


holder is withdrawn to the left the plug is of course | with the trunnions is a flat plate extending under- 
|carried with it and the opening into the gun is| neath and supporting the breech casting, which 
| gradually uncovered. At the same time another | contains all the mechanism ; between the trunnions 
| part of the holder containing a movable loading | is a socket containing a pin, on which the frame- 
| tube is being gradually brought across the opening, | work of the barrels is mounted, so that this latter 
| and at the end of the motion the axis of the tube | can be swept through an angle to the right or left. 
| Comes into line with that of the gun, and it can be} Underneath the rear end of the flat plate is 4 
pushed bodily in. The use of the tube is merely to | circular rack gearing with a pinion, by means of 
| establish a clean smooth passage to the chamber of | which the requisite elevation is given. It will thus 
the gun for the charge and projectile, which would | be seen that, no matter what the angle of elevation 

otherwise be obstructed and injured by projecting | of the flat plate and consequently of the barrels 
| shoulders and the threads of the female screw. In| may be, the latter are capable of free motion in 4 
| this system of breechloading the gas check consists | circle about the central pin. It is by making this 
of a papier-maché wad protected by two thin plates } motion continuousand alternating that the dispersive 
of brass or copper; it acts after the manner of a/| action is attained, 


force to the lifting and handling of weights will be | Bramah collar. a 
noticed under another head. . It has been tested in a 7-in, gun with satisfac- 
(To be continued.) tory results, some of the rounds having been fired 
a Se with battering charges and double shot, while in 
many instances there was a windage of 0.2 in. 





With this endin view the axle of the worm which 
gives the rotary motion to the barrels is prolonged 
beyond the breech-casting, and another worm 18 
formed on its end which gears into a fork fixed on 
the plate connected with the trunnions. 


Tus Hoosac Tusxet.—The Hoosac Tunnel is a proaching 
completion, the operations of the contractors ane now 
practically confined tothe western end and section. Between 
the east end and the central shaft only about twenty men 
have been employed of late in clearing out the loose rock re- 
wnaining in the bottom. In this section the work remaining 
to be done is to construct the central drain and to lay the 
permanent track. Between the tunnel portal and the rail- 
road station, a distance of about two-thirds of a mile, the 
road-bed is substantially ready to receive the ballast. 


between the wad and the bore. ‘The action, how-| The fork being fixed in position, but the barrels 
ever, in every case was good. This gas check is, of | movable about the central pin, these latter are 
course, not to be compared to the Broadwell ring, | turned through an angle to the right or left, s0 
which, as we have seen, is the most efficient form | long as the endless screw continues to revolve until 
of gas check that has ever been introduced ; doubt- it works itself beyond the fork. So far we have only 
less, however, the form of wad adopted in this gun | got mbtion in one direction; in order to make this 
is the best of its class that can be desired. | Smee alternating, another screw in the contrary 











Considered apart from its breechloading appa- | direction is cut on the same axle, so that its threads 
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intersect those of the original screw; but the 
threads of this latter are of course cut away by the 
turning tool, wherever they do not intersect with 
those of the second screw. The fork also is capable 
of turning through an angle about its axis, so as to 
engage, a8 occasion may require, with either thread. 
When the screw is come to the end of its travel in 
one direction, the fork meets with a flange, the 
inner face of which is bevelled. This edge turns the 
fork through an angle; causes it bear against the 
contrary thread, and, as the rotary motion con- 


tinues uninterruptedly, the screw travels back again 
in the opposite direction, and the motion is then re- 
versed by another flange. Thus, the barrels are 


swung through an angle alternately to the right and 
left of the centre line, and the amplitude of this 
angle is controlled at will by making one of the 
flanges movable, so that it can be shifted in position, 
and thus meet and reverse the fork sooner or later. 
The trail of the carriage is formed of light wrought- 
iron plates, rivetted together, and strengthened at 
the edges with angle-irons. There is a strong 
handspike hinged on to the peak of the trail, by 
mcans of which the battery can be pointed by hand 


in any direction; the gauge of the wheels is the 
same asin the field artillery carriages, which seems 
to be a great mistake, as it makes the battery need- 
lessly cumbrous, and mars its utility in defending 
narrow passes, doorways, &c. ‘Two ammunition 


boxes are carried on the axle, and one seat for the 
operator is provided on the trail, 








THE LAING WAREHOUSE AT SUNDER- 
LAND DOCK. 


We publish this week a two-page engraving showing the 
irrangements and principal constructive details of the large 
y 1 warehouses at present being erected for the River 
Wear Commissioners at the Sunderland Docks. The Com- 
missioners at present possess at these docks two capacious 
warehouses, the oldest of which was erected in 1857, some 


six or seven years after the opening of the docks themselves. 
The capacity of this building was about 12,000 quarters, 
but for years after its erection it was utilised to a very 
smnall extent indeed, the corn import trade being then in its 
infancy. From the amalgamation of the dock company 
with the River Wear Commissioners in 1859, the corn trade 
of the port began to develop itself, and to indicate the im- 
portance which it was to assume as one of the staple trades 
of Sunderland. The Commissioners introduced steam ma- 
chinery into the warehouse, and laid branches of the railway 
into its ground floor, in order to afford further facilities for 
its utilisation as a storehouse for grain. The intreduction 
of screw steamers gave a further impetus tothe trade, and 


so rapidly did the importation of grain increase under this 
influence that in 1863 a second warehouse, capable of con- 
tainiog 15,000 quarters, was erected by the Commissioners. 
This second warehouse was erected on a site adjacent to the 
other, and the continaed improvement in the grain trade has 
rendered even these two buildings, with a joint capacity of 
27,000 quarters, incapable of affording sufficient accommoda- 
tion. Indeed, so great was the pressure upon the Com- 


missioners for warehouse space in 1872, that, during the 
latter part of that year it was found necessary to put an 
intermediate floor in the old warehouse, increasing its 
accommodation by 2500 quarters. The warehouses now in 
course of erection are designed to contain about 30,000 


quarters of grain. 


The building, forming the subject of our illustrations, is 
204 ft. 24 in. in length by 71 ft. 7 in. in width internally, 
and 57 ft. in height from the level of quay to parapet of roof, 
The whole of the site of the warehouses having formerly 


been part of the bed of the sea reclaimed and formed into 
i when the docks were constructed by the excavation from 
the dock, ballast, and other loose materials, great care has 
been necessary in putting in the foundations; the ground 
over the whole site has therefore been excavated to a depth 
f about 13 ft. below the level of quay, and the whole area 
ered with Portland cement concrete, 6 ft. in thickness, 
this receiving the footings of the main walls of building. 


Each length is fitted into the next by turned and bored 
socket joints (see Figs. 9 and 10), so as to form a continnous 
column throughout the height of building. At the level of 
each floor an opening is left through the columns to receive 
wrought-iron girders, which carry floors, and which are 
continuous throughout the length of building. These 
girders are formed of wrought-iron rolled beams 14 in. deep 
by 6} in. wide, and } in. thick, and top and bottom flanges 
strengthened by wrought-iron plates 9 in. wide by } in. 
thick, properly is scarfed both vertically and horizontally 
over columns, so as to secure the full effect of the continuity 
of girders. Figs. 4, 5,6, and 7 of our engravings show 
these constructive details. 

The floors are carried by wooden joists between girders 
resting on wood lining pieces laid on the bottom flanges to 
receive them. The joists are 12 in. by 4 in. scantling, 
placed 20 in. apart centre and centre. 

The floors are formed of Baltic redwood battens 7 in. by 
24 in., scantling slivered at the joints with oak strips 1} in. 
by } in. thick, forming a close and impenetrable joint. The 
cast-iron columns are placed 20 ft. apart from centre to centre, 
longitudinally, and 165 ft. transversely, dividing the building 
into ten bays lengthwise, and five crosswise, or fifty spaces 
of 300 superficial feet each. 

At the level of each floor grooves (see Figs. 4 and 7) 
are formed in the columns 4 ft. in height to receive boards 
for separating the grain in each compartment when neces- 
sary. ‘The various floors are reached by a circular stone 
staircase placed at one corner ofthe building, and com- 
municating with each floor by a strong wrought-iron fireproof 
doors. The roof is of timber, of the ordinary construction, 
and is divided into two spans. The tie-beams of the roof 
will be platformed, and used to receive the grain machinery, 
to be employed in the warehouse. 

The front of the warehouse is 35 ft. distant from the quay 
wall of the dock thus leaving room for three lines of rails in 
front of the building. Two lines of rails also pass through 
the building, and the back and ends next the roads will have 





bands underneath the quay level to the interior of the ware- | 
house, where it will be raised to the roof of building by an 
elevator of improved construction, to be again conveyed by | 
bands to any part of the building ; for lowering grain shoots | 
will be provided on each floor. It is proposed to work the | 
apparatus by hydraulic machinery. ‘Two steam cranes will 

also be provided on the quay for the removing of grain in 
sacks to building. For lowering grain in sacks into carts or 
wagons, friction hoists will be provided over each hatchway 
in warehouse. All grain will therefure be received and 
delivered under cover. 

The plans for the warehouse we have been describing have | 
been prepared, and the work is being carried out, under 

the direction of Mr. Henry H. Wake, Mem. Inst. C.E., 

the engineer to the River Wear Commissioners, the con- 

tractor being Mr. James Young, of Sunderland. 

The importance of this latest effort of the Commissioners | 
to supply adequate accommodation for the grain trade 

cannot be over-estimated, as the country being now 80 | 
greatly dependent upon foreign grain, it is of the first | 
necessity that granaries should be provided at the principal | 
seaports. ‘The advantage of having warehouses close to the | 
edge of the dock is apparent. Formerly the mode adopted 
for storing grain was to discharge it in sacks on the quay, and 
then take it in carts to small warehouses situated in different | 
parts of the town ; when required to be transhipped or sent | 
by rail it had then again to be taken to either ship or rail-| 
way station. From the position of the Commission Ware- 
houses at Sunderland, however, in regard to the docks, to- 
gether with the fact of the railways in connexion therewith 
being in direct communication with the main lines to all 
parts of the kingdom, the facilities afforded for the grain and 
general trade at that port will be equal to any in the 
kingdom. 











THE LATE MR, JOSEPH HARRISON. 
Tue death is ced, at the atively early age 
of 64 years, of Mr. Joseph Harrison, a somewhat prominent 
mechanical engineer of the eminently industrial city of 








The building is constructed of brickwork throughout, with 
freestone dressings, and the elevations present a somewhat 

amental character for buildings of this class. 

There are four floors for the storage of grain besides the 
round floor, which will be used for general purposes and 
trafl The height from the ground floor to underside of 
f floor joist is 18 ft., which allows height for an inter- 
mediate grain floor, if sach should hereafter be found neces- 
sary. The remaining four floors are 7 ft. Gin. high ia the 
clear. The ground story of the front and back elevations of 
building are formed of a series of arches, the piersof which 
are 4 ft. 2) in. in thickness, the openings being closed by 
sliding gates. The walls above vary in thickness from 3 ft. 
10 in. to 2 ft. 3 in. at the top story. Each floor is amply 
provided with windows for the ventilation of the grain, 
all these windows being capable of being opened on hinges ; 
they are glazed in the ordinary way. This is found to be 
the best means of lighting and ventilating granaries. 

The floors are carried on metal columns 12 in. in diameter 
at the bottom and 10 in. at top of building, the metal 


Philadelphia, U.S, Born in September, 1810, Mr. Harrison 
became an apprentice in a Philadelphia mechanical estab- 
lishment when 14 years old; and as he showed himself a 
youth of energy and resource, he had attained the position of 
foreman by the time that he was 20. The next four or five 
years witnessed the commencement of American locomotive 
building, and in 1835 we find Mr. Harrison foreman in the 
shop of Messrs. Garrett and Eastwick. Here, in conjunction 
with Mr. Eastwick, Mr. Harrison designed and built for the 
Beaver Meadow Railroad Company a locomotive named 
the “Samuel D. Ingham,” which attained some notice, and 
even celebrity et the time. At any rate, this now almost 
forgotten engine brought Messrs. Garrett and Eastwick 
quite a number of orders for locomotives, 80 that the firm 
was obliged to extend its establishment. In 1839, Mr. 
Harrison became a partner in the house, although his contri- 
bution to its resources was only his skill asa mechanic, In 
the same year Mr. Harrison designed an 11-ton locomotive for 
the heavy freighting purposes of the Philadelphia and Reading 
Railroad Company; this engine, which was named the 





being 14 in. thick at bottom and 1 in. at top of building, 





ment, and as an onward stride in the art of locomotive 


And now the tide began to flow which bore Mr. Harrison 
swiftly on to fame and fortune. In 1842, two Ruvsian 
engineers, Colonel Melnikoff and Colonel Kraft, visited 

the 









the United States for the purpose.of inspecting 

American railroad system, and ing “which Mr. 
Harrison had built for the and Reading line 
especially attracted their The Rassian officers 
suggested to Messrs. East that one of 
them should go to Russia, whet@ the Ri Government 
was about to invite pr age of the rolling 


stock of the line then on hand between ge ‘and St. 
Petersburg. The proposal was far in\ s of the financial 
resources of the young firm of ‘and Harrison ; but 
they decided to make the venture, Mr. Harrison left the 
United States for St. Petersburg, arriving in the Russian 
capital with barely 500 dols. in his pocket. In St. Peters. 
burg he met with his future er, Mr, Thomas Winans, 
of Baltimore, who had gone to Russia to superintend the 
working of a locomotive. Mr. Winans determined to unite 
his energies and resources with those of Messrs, Eastwick 
and Harrison ; and the trio obtained what they regarded at 
the time as a staggering and bewildering contract for 162 
locomotives weighing 25 tons each, 2000 eight-wheel cars, 
500 eight-wheel platform cars, 70 eight-wheel passenger 
cars on the American system, and 6 eight-wheel post cars. 
The total amount of this contract was 3,000,000 dols. ; and 
by the terms of the contract, the rolling stock ordered was 
to be constructed in Russian Government workshops at St. 
Petersburg by Russian workmen, It was further provided 
that the contract should be exécuted within five years. 

The great difficulty which stared the partners in the face 
was their want of capital, but Mr. Harrison proved himself 
equal to the occasion, The por, o hana system forbade 


the advance of any money on t work except on 





doors for cart traffic, so that grain may be received and de-|the raw material, such as iron, 
livered direct by truck, ship, and cart, with the least possible lat the workshops, these advaneéés to be reimbursed out 
labour and expense. It is intended to provide an apparatus | 
on the quay to remove the grain in bulk direct from vessels, | from time to time in the course of the five years, The 
where it }be also weighed, and then conveyed by endless | Russian authorities agreed to this | 


security, and Mr. Harrison tothe Russian Govern- 


ment that it should advance him money to the extent of 


‘&c., which he delivered 
of the payments made for the finished “work delivered 


; “but Mr. Harri- 
son had then to grapple with the « ty of procuring the 
raw material, which was to be pledged to the Russian 
Treasury as security for its advances. The energetic 
American left Russia for and called upon Mr. 








Crawshay, the eminent Wels . Received with 
incredulity and distrust, Mr. succeeded in winning 
the confidence and good ‘Orawshay, who re- 
solved on giving him a credit Sorvot don On the faith 


of Mr. Crawshay’s example, other English ironmasters also 
gave Mr. Harrison credits; and the Americans executed 
their heavy contract with honour and good faith, while the 
English firms who supplied them with iron had never any 
cause to regret having done so. That the Russian autho- 
rities were satisfied with the efforts of Messrs. Eastwick, 
Harrison, and Winans was shown in the fact that they were 
called upon to construct an iron bridge of very large di- 
mensions over the Neva. In 1850, the firm also contracted 
to repair and renew the whole of the rolling stock on the 
St. Petersburg and Moscow line for a term of twelve years, 
This contract was honourably worked out, until its expira- 
tion in 1862, when the St. Petersburg and Moscow line 
became part of the existing Great Russian Railway. 

The contracts which Messrs. Eastwick, Harrison, and 
Winans thus executed in Russia, and the share of the me- 
chanical work presented by the progressive state of Penn- 
sylvania and other parts of the American Republic, brought 
substantial pecuniary profits to the firm ; and when, in 1852, 
Mr. Harrison returned to the United States, he found him- 
self possessed of considerable means. He invested a large 
part of his fortune in real estate in and about Philadelphia, 
which increased in value with the remarkable growth, year 
by year, of that important city. But although he had be- 
come a wealthy man, Mr. Harrison did not pass the closing 
years of his life in indolence. On the contrary, he en- 
deavoured to solve an important problem for the users 
of steam power, viz., the production of a comparatively safe 
boiler. He also employed his mind in maturing improve- 
ments in locomotive building, while he devoted all the time 
which he could spare to literature and the fine arts. So passed 
the closing years of a busy useful life, years which brought 
with them, however, a somewhat premature decay of the 
physical powers. In the possession of all his old mental 
vigour, Mr. Harrison passed peacefully away on the last 
Friday in March, 1874. 


Leap 1x Mrssourt—A discovery of rich lead mines has 
been made in Webster county, Missouri. 








American SMALL Anus For TuRKEY.—An exquisitely 
finished rifle has been made for presentation to the 

of Turkey by a Rhode Island company, which has secured a 
contract for 600,000 stand of arms from the Turkish Govern- 
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“ Gowan and Marx,” was looked upon as quite an achieve. 
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ECONOMISER AT THE PORTWOOD MILLS, STOCKPORT. 





Fra, 4. 


A rew weeks ago, in an article on the late 
exhibition at Peel Park, Manchester, we had 
occasion to speak of the various types of econo- 
misers represented there, and amongst them we 
described Mr. Twibill’s. We now supplement 
our former remarks by publishing on the presen: 
and opposite pages views of a 452-pipe economiser 
erected by Mr. Twibill dast year at Messrs. 
Cephas Howard and Co.'s, Portwood Mills, 
Stockport, where it replaced an economiser by 
another maker. 

The economiser we illustrate is worked in 
connexion with eight boilers which supply steam 
to engines indicating 1800 horse power, and its 
general arrangement will be at once understood 
from the section and plan, Figs. 1 and 2, on the 
present page. From these views it will be seen 
that the economiser is placed parallel to the 
boiler nearest the chimney shaft, the arrange- 
ment of the flues being clearly shown by the plan. 
The economiser itself consists of thirty-six 
transverse rows of vertical pipes, there being 
twelve of these pipes in each row, and these twelve 
pipes being connected at top and bottom by 
transverse horizontal pipes, as shown in the 
enlarged section on the opposite page. It will also 
be seen from this view, as well as from Figs. 1 
and 2, that each row of twelve pipes is divided 
into two groups of six each, there being a central 
space wider than the other spaces, and this 
enables the top and bottom transverse pipes to 
be made each in two lengths united by flanges. 

The pipes, both vertical and horizontal, are 
all of cast iron, and are all cylindrical, this latter 
point being one of the distinguishing features of Mr. 
Twibill’s plans. At their upper ends the vertical 
pipes are connected to the transverse horizontal 
pipes by flange joints, as shown, but at their lower 
endsa different arrangement is employed. Referring 
to the detail view, Fig. 4, it will be seen that each 
vertical pipe is at its lower end A turned slightly 
conical, and this conical end is tightly pressed 
into a conically bored socket formed on the lower 
transverse pipe F to receive it. The ends of the 
pipes and the sockets are respectively turned and 
bored to gauges, so that the replacement of a 
pipe, if necessary, can be readily effected. 

The horizontal transverse pipes communicate at 
their ends with longitudinal pipes, as shown in our 


and outlet pipes for the water are attached, the 
arrangement being such, that the cold water 


CONSTRUCTED BY MR. JOSEPH TWIBILL, ENGINEER, MANCHESTER. 
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wound and unwound 


just given a de- 


heels and worms as shown, 


of cases in which economisers can be advan- 
extensive adoption in our manufactur 


arrangement of which we have 


and under these circumstances we be 
number of our readers will regar 


simple reversing arrangement being provided to reverse the 


and down the pipes by the arrangement of gearing shown 
by the view on the present page, the 


so as to | which the scraper chains are alternately 


whole surface of the pipe. To | being driven by worm w! 


earried out 





scrapers— 


wi 
8 


and 
pipes, The 


the 
the 
The 


of wedge-shaped | direction of motion of the worm shaft at proper interv: 
kept constantly moving up | scription. 


on the inclined The number 
t of the scrapers | their already 


h the scrapers are tageously introduced is very great, as is clearly shown by 


pe as wear takes 


edges at both 


as it becomes heated, is led off to the boilers | have, as 





, and Messrs. | insure their 
keep 
place, 
P 
ich will 


Cephas Howard and Co., have expressed themselves much 


pleased with the results obtained with the apparatus. 
should add, too, that the economiser was proved to a pressure 


rising up the 


3 
€ 


by reference to Figs. 
these views it will be seen that the scraper B f 
is made in two parts, having sharply 


enters the economiser at the bottom, 
At the Portwood Mills the feed water is led | are made 
of 500 Ib. per square inch, a test which it stood satisfactorily. 
A special feature in Mr, Twibill’s economisers is 


vertical pipes 


from the top. 


off to the boilers at a temperature of 280 deg. 


arrangement of the scrapers—an arrangement whi 
readily understood 
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STEAM JACKETS. 
To rus Eprror or ExGriyeeERisG. 


ferring to the firm to which I belong. ea: ; 
In the one signed “ F. W.C.,” the writer imagines that in 
& com d engine a loss occurs by sending the steam 


through the steam jacket of the low-pressure cylinder before | 


entering the high-pressure cylinder. Why he thinks 60 is 
not at ail clearly explained in his letter, but pending any 
further discussion, I can assure him from careful experiments 
that there is no loss. 

Regarding the letterof “ A. M.,” 


| The 


i 


| recei 


| 


perhaps, Sir, you can find | 


room to publish the enclosed experiments made at the same | 


Experiments by Mr. Farry and Mr. B 





Engine of 30-horse Power Nominal, constructed by Messrs. B. Donkin ayv Co. 


ith a great range of temperatures in the first cylinder 
Th notes poe engine does not depend for its suévess 


so much on expansion, for in the engines which produced 


Stm,—In your last week's number I find two letters re- | “ A. M.’s” cards, the steam seems to be expanded usefully 


only four times, viz., twice in the first and twice in the 
second cylinder, the rest of the expansion taking place in the 
ver, and as it does no work there it tends to superheat 
the steam. I will now take leave of “ A. M.,” merely adding 
that he must not yet consider me a convert to his views. — 
Now a few words to “ O. K.” He is right, I am an English- 
man ; but wrong in supposing I have seen nothing of engines 
at sea. I have been to sea quite enough for any man, not 
intending to become a driver, as they are called in America it 
seems. Ene of my runs was of forty hours’ duration with 


. Donxis, Jox., upon a Double-Cylinder Jacketted Condensing Beam Steam 


, Bermondsey, London. 











With Steam | Without 
— Jackets. Jeuliete, 
MME Ce S if Pee co Bie GI a Seales . Stroke of 
Dimensions { Diameter of cylinders 24 in. and 13, in. Having strokes respectively 4 ft. 6 in. { crank 
ofengine ( 3 ft. 3j in. eve - ove oe one ove ee oe ‘ 4 ft. Gin. Same engine 
dicated hi ywer, tak ith four indicators, diagrams taken every half-hour, work very se 
— ee. aa a ae: a ee: Pe 
Pressure of steam in boiler house by mercurial gauge, taken every half-hour, kept very con- 
stant, mean ose ee “~ ' ts a ose on owe ove | 40.9 Ib. 414 Ib. 
Pressure of steam in engine house, taken every-half hour, mean °... eee ove on . 40} Ib. 
Duration of experiment ... ceo on one a eos ove eos ° ‘ 2 Jo hours 10 hours 
Revolutions of engine per minute, by counter mean speed ... one eee eos on os 52.48 rev. (82.02 rev. 
Vacuum in condenser by mercurial gauge, mean __... on eee ove ooo ose , 27 in. 27 to 274 in. 
¢ + , Going in from a deep artesian well quite constant 53 deg. 53 deg. 
8 ‘ ox 
3 Coming out, taken photographically, mean ... «+ $9.54 deg. 90.91 deg. 
Condensing Water. The 2 P . , - ‘ 
comupenntaine onl qu g | Degrees of heat put into condensing water or rise «. «. 30.64deg. | 37.91 deg. 
tity were taken con-| - Quanti : 8 over ol 
" antity of water per minute measured over a 
nee bya self-acting Quantity. tumbling bay 6 in. wide, height recorded 
recording photographic hotographicall , is e»| 408.32 Ib. 404 Ib. 
apparatus as described P grap y ove * 
7 cnn July ¢ { Pound-degrees r minute, or units of heat=weight of j 
” j 5 | water x rise o temperature eae ose os 14920 15329 
a 4 
& | Pound-degrees per minute, per indicated horse power ove 322.87 652 
Water from Tem- Taken every quarter hour, mean... eco ose e 207 deg. 
Steam pesasure. ; " none 
Suaieie Quantity (froma } Total pounds accurately weighed ° ine w.| 17834 Ib. 
‘ ; steam trap). Pounds per minute ove ee oe 2.97 Ib. 

Feed Water f pate Taken every ten minutes, mean eve = om ew, 74) deg. 68} deg. 
—_ from ; Total water evaporated in pounds 10404} Ib. 9094 Ib. 
ater . , ‘ 

C Quantity. Pounds per hour eee one 1040.4 Ib. 909.4 Lb. 

— Pounds per minute... ove eee ese eve 17.34 lb. 16.1657 Ib. 
Description of boiler: vertical tubular eve ove wr tse sal same boiler 
Total quantity of coal burnt, accurately weighed (quality of coals, Welsh, but very inferior, 
great deal of dirt, shales, cinders, and clinkers) ... ae eas _ . is 1204 Ib. 1058 Ib. 
Pounds of water evaporated pet pound coal burnt, or efficiency of boiler with this coal ... ee 8.72 Ib. 8.6 Ib. 
Pounds of coal per indicated horse power per hour ... ‘he coe eee “ ove i 2.61 Ib. 3.8 Ib. 
Pounds of water evaporated from temperature of 744 deg. per indicated horse power per hour... 22.51 Ib. 32.72 lb. 
Ratio of expansion, allowing for passages and clearances, about ... eve eve eve «| Il tol l4tol 
Nuwber of indicator diagrams taken, four always taken simultaneously, two at top and two at 
bottom of the two cylinders ose one nie sua nat ove wwe one 84 88 
Temperature of outer air, fine day eve oo we 67 deg. 61 deg. 
Temperature of steam engine house, mean oe ose eee 76 deg. 74 deg. 
30 in. 30.1 in. 


Height of barometer eee ose eee eee eee 


Lubrication ove ove bee eve 


time and on the same engine as the experiments you published 
on May 2st, 1869, the results of which are conclusive as to the 


we "  ¢Tallowed cylinders twice, Twice, 1 pint 
ove ove | 1} pints tallow ; 1 pit f oil, 2 pints 
low 


of oil for other parts ... 


| large compounds by R. and E., builders on the Clyde, second 


gain derived from steam jacketting engines of that particular | 


size and make. Mr. B. Donkin, Jun., and myself have tried 
smaller engines and have found the same gain, but with 
very large engines, we have not found it to be nearly so 
much. 
I am, Sir, yours truly, 
B. W. Fargy. 
London, May 11, 1874. 





To tae Eprrok oF EnxGineerina. 
Srx,—Permit me again to trespass on your space about 


this question of steam jackets—it is the last letter I shall | 


trouble you with in this matter. 
“A.M.” says he cannot see what use I can make of the 
sizes of his engines. Does he not see that the little calculation 


I entered into in my first, required me to know these sizes? | 
As he, however, will not give them, I must ask you for a | 


little more space to produce a more exact approximation. 
From published drawings of Napier’s engines, I arrive at 
the conclusion that the steam heated parts of the high-pres- 
sure cylinder expose 130 square feet with a mean difference 


of temperatures of 50 deg., and the same parts in the low- | 


pressure cylinder 160 square feet, and a mean difference of 
100 deg.; thus I find a total jacket beating surface of 290 
square feet, and an average difference of temperatures between 
the two sides of 77 deg. Now I ask again, can this give out 
160 horse power? “ A. M.” will answer that the jackets are 
there only to vent a film of moisture being deposited 


inside the cylinders and re-evaporated duriog the exbaust. I | 


og Se jackets must supply the heat absorbed by work done, 
a 


ulated from Joule’s equivalent minus what heat is set free, 


from the fact that the total heat of steam at 58 Ib. pressure 


is greater than that of steam at, say, 8 Ib. below the atmo- | 


sphere. 
“ A. M.’s” observations on Mr. Donkin’s engine are quite 
beside the mark, as this is an engine on Wooll’s prineiple, 


to none. We had steam jackets and piston heaters. All I 
can say is that the engine-room was the hottest I think I 
ever was in, and the man in charge seemed to think he 
could do as well without the jackets, only his superintendent 
compeiled him to keep them going. 
I have said enough, and am, Sir, your obedient, 
Maxine EnGivenr. 


THE BLACKBURN BOILER EXPLOSION. 
To rue Eprror or EnoingeRrna. 

Sin,—The great interest taken in the investigation of the 
terrific boiler explosion at Blackburn, and the anxiety pro- 
duced in many minds by the elaborate, though somewhat 
unsatisfactory reports of the chief engineers of the two 
boiler companies, must be my plea for troubling you with the 
following remarks. 

The writers of the reports, who have perhaps had more 
opportunities than any one living of knowing the merits and 
demerits of the class of boiler in question, ascribe the ex- 
plosion to different causes, yet neither adduces any satisfac- 
tory evidence to show that the alleged cause existed, or could 
have existed. 

I have elsewhere laid down what I consider the rules of 
reasoning to be employed in investigating the cause of ex- 
plosions as follows: Assuming the cause to exist in natare 
we must be prepared to show, Ist, that it can exist in the case 
in question ; 2nd, that it is competent to produce the results 
ascribed to it; 3rd, that no other known cause can produce 
these results. 

Now in attempting to apply these tests to Mr. Fletcher's 
alleged cause, viz., the strain at the manhole mouthpiece, 
we are at a loss, in the first place, to find out what the strain 
really is. At the end of the first portion of his report you 
printed, page 301, after saying that want of ductility by 


| itself was not the cause of the explosion, he justly observes 
that there must have been some exciting cause, something 
to produce a local strain, and then goes off i 





im search of this, 


but forgets either to find it or to return with it for the benefit 

his readers. At head of middle column, page 313, re- 
to arrangement of brickwork, report says it is not 
t to see that it must considerably strain the boiler, and 
because the moving of the front end was proved by the 
fracturing of the feed pipes, assumes that a strain was put 
— the plate at the manhole mouthpiece in consequences 

its being tightly bound in the brickwork ; but there seems 
to be some confusion here, for the manhole being near mid. 
length of boiler, and —_ front end free . —- hee is assumed 
in report to be ed, the expansion 0 tween front 
end and tented owe” not have strained the ye and the 
binding of the manhole mouthpiece alone could not cause a 
strain to be thrown upon the plate by the expansion of the 
shell if the ends were free to move. Any strain that could 
have taken place must, therefore, have been due to the back 
end being unable to expand backwards either, Ist, from 
one of the mouthpieces being also rigidly built in, or, 2nd, 
in consequence of the back end abutting against the mass 
of brickwork. 

Now if we take the first hypothesis, the plates to which the 
smaller mouthpiece was attached would have been more 
likely to yield than that at the manhole, owing to the bend- 
ing moment being greater at the former. This, of course, 
assumes the conditions of duetility, &., to have been the 
same in both plates, which the report does not appear to 
discountenance. Taking the second hypothesis, I think it 
will be deemed by all to be extremely improbable, although 
quite conceivable, and, therefore, not impossible, that after 
several months’ work the boiler could have been so rigidly 
fixed in brickwork between two points as to be incapable of 
slowly and gradually expanding about 4 in. more than the 
brickwork without causing a fracture at the manhole plate. 
It is still more improbable that this straining could have 
been going on some time without leaving some indications in 
the shape of old fractures or started rivet seams. As no men- 
tion is made of these in the report, it is probable none were 
discovered. Then the existence of any actual cause of straining 
is entirely hypothetical. 

If any boiler owners, engineers, or inspectors, have met 
with cases that will bear out Mr. Fletcher’s conclusions, they 
will render good service by recording them. 

In the above the writer of the report does not give us a 
possible cause of the straining, but having found one we may 
apply our test to it, and we find, Ist, that its existence was 
possible, but very improbable; 2nd, that if it had existed it 
would undoubtedly have been competent to produce the 
results ascribed to it; and, 3rd, that many other known 
causes could have produced the result. The report does not 
say why the alleged gee cause was advanced in pre- 
ference to other probable causes, the want of evidence being 
apparently about equal for all. 

n the first paragraph of the report, p. 313, the line of 
argument is by no means clear, and the writer has consider- 
ably overstretched it, apparently to make it fit in with his 
hypothesis of the cause of the explosion. It certainly is not 
clear why the second boiler to give way should be more 
damaged at top than at bottom. Had there been a less sub- 
stantial mass between the boilers, the second to explode 
would undoubtedly have been more likely to have received 
its first injuries above than below. And even in this case the 
strain communicated through the strong steam or other con- 
nexions between the boilers was just as likely to cause injury 
to the top of the second, and thus cause it to yield and 
bring about its explosion as anything else. 

Mr. Longridge’s alleged cause of the explosion, p. 341, is 
the “ excessive strain to which the boilers were subjected 
from unequal expansion, owing to the overheating of the 
upper surface of the shell, in consequence of the objectionable 
arrangement of the externa! flues.” 

Here again the alleged cause is entirely hypotheticai. 
There is no proof whatever given that any excessive strain is 
ever caused by the unequal expansion of the top and bottom 
of the shell, and I very much doubt whether there is any 
such strain so long as the structure is free to change its 


of 
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shape. 

The atest difference of temperature in this case would 
probably be near the water level, and the assumed strain should 
take most effect here, and not at the bottom. 

According to the line of argument used, many hundreds of 
cast-iron girders should fail in summer through receiving 
the sun’s rays on the top flange, whilst the bottom flange 
is in the shade, the reduction of the amount of difference be- 
tween the two temperatures being more than balanced by the 
unyielding nature of the matecial 

Some experimental verification of Mr. Longridge’s hypo- 
thesis is required before it can be accepted. 

Applying our tests of reasoning as before, we find : first, 
the cause cannot be said positively to exist; second, it is not 
certain that it could produce the results if it did exist ; and, 
third, there are other known causes capable of producing all 
the results. 

At the conclusion of Mr. wey ag 7 report, which you have 
not given, but which appears in full in the local papers, he 
draws attention to three points to be learnt from this ex- 
plosion. First, the importance of longitudinal stays: “ These 
are decidedly better than gusset stays, inasmuch as the 
former relieve all the ring seams of the shell of a portion of 
the strain, which the latter do not.” Now, it is not stated 
which strain is here meant, whether from steam pressure oF 
from unequal expansion. If from the former, no stays are 
required to relieve the ring seams, which are usually quite 


strong enough, and even in case of a fracture existing when the 
plates are put together, longitudinal stays as usually applied 
would not assist the tubes much in preventing the ends sepa- 


rating. If for the latter, as the top is in a state of com- 
pression, no stays are required to tie it together, and it is difi- 
eult torsee how stays applied above the tubes can have any 
effect in relieving the ring seams at bottom of any strain. 
Again, as many ugitadianl pr pads 16 pr they can have 
very little effect in taking strains of any off the end angie 
irons and shell plates in large boilers 





No doubt, when judiciously applied, one or two stout longi- 
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tudinal stays might act with a when there are 
flanged seams in the tubes, but not as they are applied in 
99 per cent. of cases. The second point attention is drawn 
to is “the a of flan seams for internal flues 
where the boilers work at a high , for, although well 
calculated to resist compression, they are ill qualified to bear 
a longitudinal strain, and, therefore, form very indifferent 
stays to the boiler ends.” Now the danger here alleged as 
arising from the use of flanged seams = U hoops, too, of 
course), for the internal flue tubes, follows in consequence 
of assuming a strain to be thrown on the bottom by the 
unequal expansion of the shell. 

A great number of transverse seam rips have occurred to 
Lancashire boilers having the cold feed delivered at the 
bottom, and having unusually large tubes whereby the circu- 
lation is impaired. So common were these seam rips in 
boilers of this deseription by a well-known firm that it was 
attempted to prevent them by rivetting stout angle irons along 
the shell under each tube in order to tie the bottom together, 
but this had little or no effect; so long as the temperature of 
the bottom was kept low by delivering the cold feed there, 
and by the sluggish circulation the leakage and fracturing 
continued. But I always ascribed the straining of the 
bottom mainly to the difference in temperature of shell 
bottom and flue tube, as is suggested in your leader to-day, 
and not to the difference between the temperatures of shell 
crown and bottom. 

We would naturally expect the strain to be greatest, and 
its effects most apparent, along the lines of shell where the 
side water spaces are narrowest, if the temperature of the 
shell were the same here as at the bottom, but from the 
numerous cases I have seen of the shells leaking, grooving, 
and fracturing chiefly at or near the bottom, 1 have been 
led to conclude that the strain from the combined expansion 
of the two flues and the lower temperature here is greater 
than at the side water spaces where the temperature is 
higher. 

One of the principal arguments in favour of leading the 
hot gases along the side flues before passing along the bottom 
(an arrangement formerly more in vogue than it is now, be- 
fore the strain was generally known to show its effects chiefly 
near the bottom) was that the part of the shell nearest the 
tubes required the greatest elevation of temperature in order 
to avoid unequal expansion where there was apparently the 
greatest rigidity. 

Should the experience of others differ from mine on this 
point, I shall be only too glad to be set right. 

Now if the theory I hol in opposition to Mr. Longridge 
be the true one, the strain on the ring seams must be reduced 
instead of increased by the use of flexible flanged seams for 
the tubes. 

In Lancashire boilers with well-arranged gusset stays, the 
flue tubes have not very much longitudinal strain from the 
steam pressure to bear after al), and great rigidity is not re- 
quired, but should be avoided in consequence of the strain an 
unyielding tube is likely to throw upon the ring searas. No 
doubt when an undue thrust is thrown upon the end supports in 
the event of a transverse seam rip, a flanged seam will be far 
more likely to give way than a strong be: joint, and by 
allowing the tubes to fly off in opposite directions might add 
to the disaster, but on the other hand, it is less liable to 
cause a seam rip than the T-iron joint. There is, however, 
one point that merits attention, namely, the possibility of 
flanged seams allowing the tube to be extended by the pres- 
sure bulging out the ends in badly and indifferently stayed 
boilers, such as these may perhaps have been. On the pres- 
sure being taken off the end, the tube may refuse to shrink 
back again, the consequence being a strain along the boiler 
sides and bottom on the shell conling more quickly than the 
tube. After several repetitions of this action, the strain on 
the shell may at last become considerable. If the surmise as 
to the primary rent being a transverse one be correct, I 
submit that the strain is much more likely to have been thus 
caused than by the mode assigned by Mr. Longridge. The 
use d of flexible flanged seams no doubt necessitates greater 
care in the end staying than when more unyielding tubes are 
use, and it is perhaps advisable to apply one or two longi- 


only when we can say that if the boiler did not burst from 
the alleged cause, it ought to have done so, that the hypo- 
thesis can be said to be ing. That this is 
not always the case I admit, but in most instances a reason- 
able cause is diseo mesa void will conry tatelliguns convie- 


. y potheses 
Either one or the other of the writers of the reports ma 
have succeeded in discovering the primary rent, but both 
have made the matter mysterious by advancing improbable 
heories to account for the initial fracture. The + mis-~ 
fortune lies here, that in seeking to make the fit the 
hypothesis adopted, the investigators may have —— short 
in their search to trace the disaster to some reasonable cause, 
such, for example, as an old fracture in a defective plate, or 
through a line of rivet holes, which, judging by the report on 
the quality of the material, was not at all im bable. 

The simplest test of the quality of much of the boiler plate 
worked up recently is to give the plate corner a sharp blow 
with a quarter hammer. If it stands this the plate may be 
considered pretty good, compared with a large quantity of 
worthless material that has been manufactured for boiler 
po. Iam not writing sarcastically. I call plates worth- 
ess for boiler making which have to be slid gently off the 
trucks, lest they break in two on delivery ; whose corners drop 
off whilst a distant portion is being smithed; which fracture 
through the rivet holes in punching and bending, and have to 
be heated red hot for putting through the bending rolls, 
(although under 7, in. thick.) lest they crack right through the 
middle; whose corners drop off in caulking ; and whose sur- 
faces are 80 rugged that it is surprisi w any amount of 
caulking can keep the joint tight, even with the close pitch 
of double rivetting so strongly and somewhat unaccountably 
animadverted upon in both reports. 

The weak point of boiler inspection, as carried on, is that 
little or nothing ean be known of the quality of the material 
by the closest scrutiny after the boiler is in its completed 
state, and a boiler made of plates little better than cast iron 
may be passed as equally sound and trustworthy as one made 
of plates whose toughness is all that can be desired. I would 
recommend owners purchasing new boilers to have their 
plates examined and tested as well! as their boilers. This will 
cause the boiler-makers to make a stand against the bad and 
badly-finished plates that the late great demand called into 
existence, and whose quality has not improved after the de- 
mand has subsided, together with the haste to supply their 
customers’ demands, which was the manufacturers’ excuse. 

Ropert WI1son, 

10, St. George’s-terrace, Camp-road, Leeds. 
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PEAT FUEL MACHINERY. 

At the meeting of the Institution of Civil Engineers, held 
on the 12th instant (the last meeting of the Session]1873-74), 
Mr. George Robert Stephenson, Vice-President, in the 
chair, the Paper read was on “ Peat Fuel Machinery,” by 
Mr. Joseph McCarthy Meadows. 

This communication was directed to the consideration of 
points of difference in construction and arrangement in some 
examples of peat machinery which had been examined b 
the author. The mechanical systems in use were classifi 
into the wet process for densifying, and the dry process for 
compressing peat. The wet process macerated or mixed 
the raw peat, and for that purpose mechanism of the pug- 
mill class was usually employed. Of existing machines 
those of Schlickeysen, Rahder, and Clayton were referred to. 
In the Schlickeysen, or chief German machine, the twofold 
work of mixing and of forcing out the peat as a pulp under 
a moderate pressure was effected by one operation of the 
arms or blades on the upright shaft of the mill ; while in the 
Rahder, or Dutch = — the myn oye Fe rope —_ 
separate 0 tions. upper part of the er pug-mil 
contained the vertical shaft t arms of which simply mixed 
the peat, while in the lower part the pulp was forced out- 
wards, under a moderate pressure, by a short horizontal 
serew or spiral. The same two-fold action to some extent 
characterised the Clayton machine, with this difference, that 
the action of the screw or spiral was principally relied on, in 

bination with fixed cutters in the inside of the casing, for 





tudina) stays ina position to prevent any undue stretching 
of the tubes at the flanged seams. 

Bowling hoops, although quite as liable to stretch as flan 
plates, will more readily resume their original shape, as they 
offer a much less resistance to compression. : , 

The third point Mr. Longridge draws attention to is as 
follows : “ One of the greatest evils to be guarded against in 
the construction, setting, and management of boilers is un- 
equal expansion, which often strains them more severely than 
any steam’pressure to which they may be subjected.” This 
fact is undeniable, and attention cannot be too closely drawn 
to it, but it is not very clear how unequal expansion is to 
be blamed for the double — in question, and it will 
doubtless appear to many that the evidence produced does 
not justify the condemnation which the mode of setting used 
on these boilers receives in both reports. : 

Perhaps indications of undue heating have been found in 
other boilers similarly set, and any information your readers 
can supply on this point must be of especial interest to owners 
having boilers so set. In cases where the crowns of similar 
boilers have become unduly heated by the ignition of such 
coverings as sawdust, cork shavings, &c., the rivet seams both 
transverse and longitudinal have been started, and indications 
of the ovuthanting hee been unmistakable. The presence of 
similar indications might be expected if the soot takes fire in 
boilers with the flue passing over crown. 

We cannot expect positive proof of the cause of any ex- 
plosion. The cause assigned is nearly always hypothetical, 
even where the evidence is strongest. Because a man after 
death is found to have been in the last s of consumption ; 
it does not follow that he actually died of consumpti 
poison or what not may have been the cause of his 
And so in the case of boiler explosions. An obvious old frae- 
ture through a line of rivet holes may appear to have been 
the apparent cause, and yet the initial fracture that led to the 
explosion may have been a flaw in some other part. It is 





a fine comminution of the peat. The author was, however, of 
opinion, that a rough effective mixing of the raw material 
was sufficient for making good dense peat, and that in 

ractice mechanism for fine comminution was not desirable. 
The German and Dutch machines were stated to be capable 
of mixing and delivering, singly, about 60 tons of wet peat 
for each full working day, which quantity, when in usual air- 
dried state, would give from 14 to 15 tons of dense peat fuel ; 
and practice had shown that a single machine, upon the 
pug-mill principle, could not be economically or usefully 
taxed to give any much larger production. The machine of 
Clayton had not yet been tested by working results of suf- 
ficient length spread overone or more full seasons, and accurate 
data as to its average capability of production were wanting. 
The proportion of water in peat was upon the average 50 
per cent,, and the treatment of 60 tons of raw peat in one 
machine in twelve hours, would represent its mixing and 
delivery in the state of pulp at the rate of about 230 eubic 
feet per hour. Working arrangements were either fixed or 
transportable; of the latter kind the Kahder machine was 
instanced as a useful example. The author thought that the 
principle of transportability, by which the mechanism should 
constantly follow the exeavation, was an essential requisite 
of commercial success where an extensive tract was to be 
worked. In the Rahder system the mills with their portable 
engines (each from 6 to 8- power), travelled on rails laid 
temporarily le the line of excavation, and were thus 
kept close to the Fm — ‘ Raper s permy yr yen if the 
machinery were ve to with its cent. 
of useless water to the of manufacture. ‘The same 











py pene ys Hype , Mate (0b 
necessary ; systems and 
of Clayton in thie seapest sepevcented two distines modes of 
arrangemen 

Mechanism for raw rollers or 
cylinders pon Ee ns png, Ret ogee fer anon to, 
a b nponm i per me we omy of this kind 

re simply confined jucing from without 
delivering 1 in shape. The Sle te pulp aio to oooh 
cases spread on the drying and divided into 
pieces hoe Challeton’s ne ee es 
rages addition of water into a thin fluid state, 


} tion it flowed into shallow basins for fil 
and partial drying, was next described, but the P 
not thought to be conducive to economic 
extent of shallow reservoirs that would be requisite, and 
which, unless roofed over, would be available only for the 
few fine months of the year when peat could be made in the 
w air, did not o— — improvement. 
xter’s system for ing compressed t by the d 

process was next detailed. the obtai i “4 
condition by a thin slicing of the surface of the bog, partly 
dried in the open air, 
then compressed by direct mechanical force, by iron rams or 
plungers, worked by steam power, from eccentrics. 

In reference to the juction of dense peat by the wet 
process, it was stated that on the Continent, in 1872, the cost 
varied from 6s. to 7s. per ton. bape the Ep caer prices of 
labour in this country, the author thought the cost, when 
spread over a full year’s expenses, could not be safely esti- 
mated at less than from 7s. to 8s. per ton. mies might 
hereafter reduce the cost from 6s. 6d. to 7s. per ton, but not 
to less; and estimates based upon lower were, in the 
author’s opinion, not reliable. As compared with an average 
of four varieties of German coal, the heating power of peat 
was stated to be about 60 per cent. that fom This result 
was arrived at in | in Southern Germany, where peat 
was largely used for locomotive purposes, and in this respect, 
weight for weight, light fibrous peat gave as a result as 
dense or com the advantages of the latter con- 
sisting solely im the reduction of bulk and the concentration 
of the original quantity of peat in a smaller space. The 
economic worth of that reduction was, practically, the mea- 
sure of the increased value given by mechanical systems to 
peat. The author thought that, in the vicinities of bogs, 
where the use of peat in its ordinary condition of cut turf 
had been established, changes were not likely to be made in tho 
regular mode of preparation for local purposes ; but if markets 
could be profitably opened for peat fuel at a distance, the 
reduction of its bulk would become of importance. As dense 
peat made by any system of the wet process gave, when 
charred, a firm charcoal, which was not obtainable in com- 
pact condition to the same extent from peat simply cut 
and dried, the author thought—looking to the great stores of 
coal in Great Britain—it was in that direction most hope lay 
for the advan application of mechanical processes. 
He —— this view by stating that in most cases abroad 
the adoption of mechanical systems might be traced to 
necessities which had arisen either from inferior character or 
local circumstances in connexion with peat deposits there, 
which did not exist to the same extent in the deposits of 
peat of superior class which were found in these coun- 
tri 


es. 
The paper closed with particulars of some laboratory tes 
carefully conducted by Professor Galloway, of the Roy 
College of Science for Ireland, to ascertain the absolute 
roma Baten of peat. Three samples of dense peat made 
from the upper, the middle, and the lower portions of an 
Trish red bog, were used, each being in the best possible air- 
dried state. No. 1, from the upper fibrous portion of the 
bog, had a yy gravity of 0.637, weighed 39.81 |b. to the 
solid cubic foot, and gave an absolute heating power, b 
Thompson's instrument, equal to 6.05 lb. of water at 21 
deg. F., converted into steam by 1b. Sample No. 2, from 
the middle of the same bog, had» specific gravity of 1.000, 
weighed 62.60 Ib. to the solid cubic foot, and gavean absolute 
heating power equal to 5.60 lb. of water at 212 deg. F. con- 
verted into steam by 1 lb. Sample No. 3, made from the 
lower portion of the same bog, had a specific gravity of 1.173, 
weighed 73.31 lb. to the solid cubie foot, and gave an absolute 
heating power equal to 6.35 lb. of water at 212 deg. F. con- 
verted into steam by 1 Ib. Although differing in relative 
densities, the heating mag in respect of equal weights did 
not materially vary. hen compared, however, in respect 
of their relative bulks, one cubic foot of No. 1 t would be 
found to give an absolute heating power equal to the con- 
version ot 240.87 lb. of water at 212 deg. F. into steam ; while 
Nos. 2 and 3 would give respectively 543.75 lb. and 464.07 ib. 
of water converted in like manner into steam, from 212 deg., 
for one cubic foot of each. 


Se 


Coat 1s New Sourn Waies.—Among the companies work- 
ing on the Bowenfels coal measures in New th Wales 
may be mentioned the Vale of Clwydd Coal Company, which 
is now exhibiting much energy. Surveys fora railway have 
been completed by the company. Pending the construction 
of this line, a large quantity of coal is leaving the district 
daily. 


Canapian Rattways.—The Northern Colonisation Rail- 

way Company will apply to the Canadian Parliament next 

session for authority to build a railway bridge over the 

Ottawa river to connect with any railway coming to Ottawa. 

The survey and levels of the Trent Valley Railway commenc- 

ing at ae See ee running vid Trenton, have been 
to 7 : Bel 
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WINDING 
CONSTRUCTED BY THE PRAGUE ENGINE COMPANY (FORMERLY DANEK AND CO.), PRAGUE. 


(For Description, see Page 362.) 
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NOTICE OF MEETING. 
INsTrTUTION OF CIVIL ENGINEERS.—Tuesday, May 19th, from 9 
to 12 pw. The President's Annual Conversazione at the Inter- 
national Exhibition. 
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H.M.S INFLEXIBLE. 

In a recent number of ENGINEERING (vide 261 
ante), when describing the Inflexible, space did not 
admit of our giving much consideration to the con- 
dition of the unarmoured ends, though the absence 
of armour from all parts except the middle of the 


sez | less chance of endangering the ship than those whi 


very properly, withheld from the public, we are not 
in a position to add to the sufficiently clear general 
description of the Inflexible already given in these 
columns, but it may be desirable to anticipate one 
or two misconceptions ane wa neo to — 
about the partial disuse of armour thus inaugura 

In one of the earliest accounts of the Inflexible 
which appeared in the public press, she was, with 
curious infelicity, compared with the Warrior. As 


flexible has none, it was argued that the Inflexible 
was merely a reversion to the earliest type of armour- 
clad, and the opinion appears to be entertained 
rather widely that just as armour came in gradually, 
by partial application, so it is going out gradually, 


the Warrior stage ; the next will be pre-Warrior, 
and we shall have no armour at all, 

Whether the prophetic part of this opinion be or 
be not true (we think it certainly is not), the ap- 
parent analogy on which it is founded is likely to 
obtain tance, and, by-and-by, when it suits 
a certain clique of naval quacks to discredit the 
Inflexible, we shall have the fact that she is ‘‘ only” 
a partially-protected ironclad made abundant use of. 
What then is the true nature of this “‘ partial” protec- 
tion, and to what extent, if any, does it resemble the 
partial protection of the Warrior? 

The Warrior is 380 ft. long, and has an armoured 
citadel (if plates 44 in. thick can be called armour 
now-a-days) 213 ft. long, leaving about 170 ft. of 
length unprotected. She is divided at the ends into 
numerous water-tight a and has a fair 
chance of keeping afloat, though in a crippled con- 
dition, after receiving a great deal of 3 in her 
unarmoured portions. Still she is, for 170 ft., not 
only unarmoured, but ‘‘ unprotected” in any sense, 
and she has just as much reason to dread the 
enemy’s shot, so far as concerns that part of her 
water-line, as any unarmoured iron ship—the In- 
constant for instance. She is in effect, as we have 
argued before, an Inconstant with a certain amount 
of armour, but subject in large part to the disad- 
vantages of an unarmoured ship. If recognised as 
only asomewhat more powerful Inconstant, she may 
still do good service in future wars. But this was 
not the réle intended for her by her designers, who 
meant her for a first-class fighting ship, and doubt- 
less made her as good as they could on the dimen- 
sions. Judged by the light of a advances, 
the Warrior, as an instrument for fighting an action 
with the minimum of risk to herself, combines 
costliness and inefficiency in a high degree, being 
designed on principles which, as regards iron- 
clads, have since been shown to be radically wrong. 
But, such as she is, we cannot doubt that she has 
the greatest amount of protection her designers could 
see their way to give her. ‘They gave her what 
they could, and then trusted to luck for immunity 
from damage for the parts they could not cover. 

The problem before the designers of the Inflexible 
was not very dissimilar, though it was not 4}-in., 
but 24-in. armour (carried, observe, on a displace- 
ment not 10 _ cent. ter), which they had to 
distribute. But though their conclusion was in 
the same—to plate only a portion of the ship—their 
method was wholly different, for instead of leaving 
the remainder a source of danger to the whole struc- 
ture, they arranged the unarmoured parts of the In- 
flexible so that the shot whichstrike them have actual] 


strike the parts protected by armour, Some gun of 
the future may pierce, even the Inflexible’s armour, 
and if it does, and if the damage is near the water- 
line, a single shot fired against her citadel may 
gravely affect her safety, whereas a score may not 
— strike, but pass through her xzarmoured works, 
and let in as much water as the contiguous parts can 
contain, without her fighting efficiency being inter- 
fered with at all. If the exible resembled the 
Warrior she would have a weak spot, or rather 
would have only one strong one, but as it is she has 
no weak spot at all, so far as concerns the enemy's 
wer of Soe we her by shot — shell. aoe 
arrior a part protected, a , a 
almost equally needs protection, al er exposed, 
The Inflexible has a part protected, and seaghd oa 
which needs no protection exposed. ‘This 
difference disposes of the assertion that the Inflexi- 
ble is but a return to the old type, and makes the 
statement that she is ‘ only partly protected,” when 


untrue. 


the Warrior has no armour at the ends, and the In-| i 


by ial disuse. We have already got back to|i 


the words are used in their ordinary sense, wholly | things, 
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limited, it is found that when the enemy has done 
all the mischief he can to the “slice” —evyen to 
leaving no single a of it uninjured—the 
greatest injury the ship will bave sustained will be 
an extra immersion of one foot beyond the normal 
fighting draught with the vessel intact. Thus, so far 
from the idea of pyre foe serious damage having 
been abandoned in the ible, an important step 
has been taken tosecure it. The greater part of the 
ship has been made incapable of serious damage, i.e., 
a which could have serious consequences to 
the ship. As a precaution against horse stealing 
it is even better to keep no horse than to lock the 
stable door, and the Inflexible’s position is some- 
what of this kind. She is in the happy position of 
having no water-line—that is, none that she need 
be careful about. Other ships are loaded with 
armour, otherwise useless, merely to protect their 
water-lines, She is not, and has no need to be, 
and is able to apply the weight saved in thickening 
useful armour elsewhere. 

The effect upon the range of stability arising from 
extensive perforation of the unarmo upper works, 
or even from their entire destruction, was briefly 
alluded to in our recent paper, in which it was men- 
tioned that the Inflexible will have along each side, 
from the citadel nearly to the ends, a lining of cork, 
4 ft. thick by (we believe) about 16ft, wide, This will 
be just inside the skin of the unarmoured portions, 

its obvious use is to act as a life-buoy, sup- 
porting the lee or immersed side when the vessel is 
ying over, after free in and e has been 
given to the water thro orations in the upper 
works. In addition to this, both in the living spaces 
above the water-line and in the coal tanks below, 
there are various special appliances for limiting, or 
checking, the inflow of water. What may be the 
Inflexible’s range of stability when relying upon the 
citadel alone for above-water buoyancy, we are not 
aware, but presume that, in spite of her 
it must be too small for safety. The Inflexible, 
if this is correct, will, therefore, in great 
measure for safety upon the continued efficiency of 
at least a portion of her unarmoured upper works, 
either as regards their tightness or the permanence 
of the cork belt, and this we have no doubt will be 
urged against her strongly as an objection. It is an 
objection, of course, just as it is an objection that 
she is to steam 14 knots instead of 15, is to have 
24-in. armour instead of 36-in., and is to fight 
four of the largest guns in the world instead of 
eight, There is, in fact, nothing about her, or 
about any ship, which is not objectionable, i. ¢., 
which might not have been better if something else 
had been sacrificed, And beyond this we do not 
think the objection to the Inflexible’s dependence 
upon her unarmoured portions holds good. We 
= rag our cake tb - it too, and we have 
elected ve a small (but for fighting purposes 
sufficiently large) citadel with poli or armour, 
and some sagen Smee chance of danger from 
instability, rather a needlessly large citadel with 
thinner armour, and a much greater general chance 
of disaster. A citadel with comparatively thin walls 
is necessarily more likely to be pierced than one with 
thick ones, and consequently a hostile fire which 
may do the Inflexible’s ci no harm, and her 
unarmoured portions no serious harm, may pierce 
the thinner armour of the ship with the longer citadel, 
and reduce her range of stability even below that 
of the Inflexible in her worst condition—to sa 
nothing of the chance which the ship with 
thinner armour i 
stable or unstable, ‘The truth is that what 
of this class want are guns and armour; other 
within limits, must give way to these. As 








ship, and the means by which buoyancy is secured 


we have said before in this journal, we do not see 
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why some of the danger of battle should not as well [ protected. In the Inflexible (with a displacement 


take the form of instability under certain (unlikely) | 
circumstances, as of weakness of armour. It is 
only right to say that we do not know for certain 
that the Inflexible would be unsafe, if carefully 
handled, after all the cork had been blown out of 
her, and her light topsides destroyed altoget he r. 
We only presume, in the absence of distinct know- 
ledge of her range of stability in various conditions, 
that ahi would be so No doubt the naval office rs 
ind naval architects responsible for her design con- 
sider the chance of such an occurrence far too re- 
mote, or — too fanciful, to be seriously weighed 


|important that, notwithstanding the common prin- 





in the balance against a striking gain in armour, an 
advantage certain to be felt in every action, and for 
our parts we should suppose they are entirely right. 
‘The enemy must be left a chance somewhere, and if | 
his only chance of sinking the Inflexible lies in} 
almost totally destroying her upper works, othe r| 
than the citadel, we think she will have about as 


good a chance of long life as any ship need wish | 
for, She will certainly be in much more peril of 
being rammed, or blown up by a torpedo, or even, | 
at some future day, smashed by guns able to pierce | 
2?4-in, armour, than of being sunk by such an un- 
likely disaster. Nevertheless we expect to hear a| 
great deal upon this subject, probably from people | 
who will immediately afterwards advocate meeting | 
her by ships without any armour at all, and there- 
fore open to every objection which can attach to 
the Inflexible, and to many others beside. 

It ia this bold abandonment of armour, not over 
a comparatively small portion of the water-line only, 
as has been proposed before, but over all parts ex- 
cept the absolute vitals of the ship, which appears to 
distinguish the Inflexible from all previous types, 
built or suggested. By it results of extreme value 
have been secured, without, so far as we can see at 
present, any corresponding drawback. On the con- | 
trary, as already pointed out, the reduction of | 
armour-protected space is a positive gain, when it is 
converted into space not requiring protection. It 
is better to be able to feel indifferent to damage 
than to be protected against it, if the means of pro- 
tection are fallible—and this must always be the 
case with armour, even 24 in, thick. The less a 
ship needs armour the better, not only for the parts 
which are, but for those which are not, defended. 

The various features in the Inflexible’s design 
commented upon above have already, with others, 
received somewhat full treatment in ENGINEER- 
ING, in some articles* advocating the system of 
coal-tank ends adopted in the Inflexible—though 
its adoption was not known to us when the 
subject was taken in hand. In these the system 
was supposed, for the sake of illustration, to 
be applied to the Fury (which is, however, 
unsuited to it, from want of stability when so 
treated), and the proposal was based upon a 
design prepared in 1868 by Mr. Reed, and described, 
asa merely “ tentative design,” in the appendix to 
the report of the Committee on Designs, and in Mr. 
Reed's evidence before the same committee. Be- 
tween this design and that of the Inflexible, though 
the principle is the same, there appears to us to be 
s0 much difference that they constitute quite sepa- 
rate types of vessel. Mr. Reed apparently regarded 
the tanks as incumbrances to be kept as small as 
possible. He extended the central citadel to pro- 
portions beyond what were required for the pro- 
tection of the guns and engines, and reduced the 
tanks to mere wedges or cutwaters. His desire to 
reduce their area, even by the adoption of extremely 
hollow water-lines, led vs last year to adopt the 
view that he did not contemplate storing coal in 
them, a view which called forth a contradiction we 
are, of course, bound to accept. It was also 
part of Mr. Reed’s proposal to make the central 
citadel large enough to secure to the ship sufficient 
stability when the ends were wholly shot away. In 
the Inflexible, on the contrary, the citadel appears 
to be made as short as possible, i¢., armour is ap- 
plied only to parts which need it, — from the 
question of buoyancy. ‘This, no doubt, is the 
secret of the greater results attained, for the saving 
of weight in the design of 1868, by getting rid of 
water-line armour at the ends, must have been in 
large measure neutralised by the artificial enlargement 
of the citadel. In the Inflexible all armour (except 
deck armour) is concentrated into a length of 110 ft., 
with a corresponding gain in thickness. Thus, the 








design of 1868 carried 21-in. armour, and the citadel 
rose only 6 ft. above water; the guns were un- 





| proposed to raise the age of so-called “ half-timers” 


|eating any interference with the existent factory 





* See pages 153 and 205, vol. xv. 


very little greater) the armour is 24 in. ; the citadel 
rises 10 ft. above water, and the guns are in turrets. 
The points of dissimilarity resulting from the di- 
minished length of the citadel are in every way so 


ciple of tank ends, we think the two designs must be 
described as radically different in type. Our own 
preference is decidedly for the later plan, but in 
justice to the earlier it must be remembered that it 
was prepared six years ago, and that it never passed 
beyond a tentative stage. 


FACTORY LEGISLATION. 


jmining districts in Seotland. 





Mr. Mcnpe.ta,on Wednesday the 6th inst., moved 
the second reading of his Bill relating to the employ- 
ment of children in factories and the limits of work- 
ing hours in respect to women and male adulis 
His measure proposed to diminish the hours of 
labour of children and young persons from 58 hours 
to 54 hours per week, to reduce ** short time” to 30 
hours per week, and to make the daily hours from 
seven in the morning to sixin the evening. Healso 


from eight to ten years of age, and of full-timers to 
fourteen years of age unless they could pass the 
third standard of the Education Code of the Privy 
Council. He also desired the abolition of the ex- 
emption now admissible in respect to silk-throwsters 
of employing as ‘ half-timers” children whose 
ages range from eight to eleven years. Referring 
to the history of the exertions that had been made 
to regulate and limit the hours of work in factories, 
he pointed out the physical and moral results that 
had been obtained by the limitation of the hours of 
labour, combating, at the same time, that such a 
reduction of the hours of labour would have a pre- 
judical effect in regard to the manufacturing in- | 
terests. Sir T. Bazley moved an amendment depre- 





laws, contending that Mr. Mundella’s measure was 
calculated to seriously injure the owners of factories 
(chiefly textile in their character). Mr. Crossley 
followed in the same strain, contending that an 
abbreviation of the hours of labour would seriously 
interfere with the prospects of the worsted manu- 
facture, but he was inclined to make certain modi- 
fications in reference to the ages of children em- 
ployed. After remarks from other members, Mr. 
Secretary Cross stated the views of the ministry on 
the subject. According to the statistics presented 
to the House by the Board of Trade factory inspec- 
tors, it appears that there are about 4,500,000 
persons dependent on the cotton trade, involving of 
course the investment of an enormous amount of 
capital, an interference with which might become 
serious in its results. So far as the question of 
labour on the part of adult males was concerned 
Mr. Cross considered it simply as an open question 
of contract between master and man; but he ad- 
mitted that in regard to children, young persons, 
and females, they could not be considered as free 
agents in the matter. He considered that all 
factory legislation must be viewed chiefly in its 
sanitary and educational aspects, He then gave a 
sketch of what the Government proposed to do in 
the form of a Bill shortly to be laid before Parlia- 
ment. It was intended that no work should begin 
earlier than six in the morning or continue later 
than seven in the evening; that continuous work 
should not exceed 44 hours at any period of the 
day ; that there should be allowed two hours for 
meals; that for five days in the week the daily 
hours of labour should be ten, and on Saturdays but 
six hours, namely from 6a.m.to 2 p.m., allowing 
half an hour for cleaning up; thus making a 
week's labour equal to 56 hours. ‘ Short-timers” 
are not to work more than 32 hours per week, and 
must not be employed unless of nine years of age up 
to 1875, and of ten years up to 1876. 

Such are the general provisions proposed to be 
introduced into the Government Bill for factory 
legislation. Of course these provisions are con- 
fined to such factories as have to deal with 
‘*textile fabrics,” and are consequently embraced 
within the limits of cotton, silk, wool, and flax 
works. Whatever Act may pass, it is quite certain 
that many cases of evasion will arise. A report 
recently issued by the Board of Trade states that 
these evasions in Yorkshire and Lancashire are of 
constant occurrence. In our own experience we 
have found it simply impossible to ascertain the 
limits prescribed by the old Factory Acts in respect 
to employing so-called “ young persons.” ‘The 





surgeon examines their teeth, and their parents by 
some unknown means produce a register of their 
births, and in either ease falsehood and fraud are 
prevalent. Equally so are the certificates in respect 
to the children attending school, Women will 
actually work in men’s clothing for the purpose 
of evading the provisions of the Acts, as may be 
constantly seen in the North of England and tho 
Paternal legislation 
has hitherto been generally regarded with disfayour 
in Engiand ; but if limited to efforts for the protec- 
tion of those who cannot* help themselves, jis 
benefits are self-evident. It is exceedingly diffienlt 
to define the limits within which the 
and the young employé shall have their in- 
terests satisfactorily cared for without prejudice to 
either. On careful examination we are inclined to 
believe that with certain modifications of existing 
textile machinery, at least 5 per cent. of additions! 
speed might be given to the motive power in cotton 
and other mills which would make up any loss that 
could arise by the diminution of the hours of labour, 
We are inclined to consider, in fact, that the ques- 
tion here referred to might safely be laid on the 
shoulders of the engineer. It is true that at present 
many cotton and other mills work their boilers to 
the utmost verge of safety ; that in second and lower. 
rate factories, cheapness rather than durability has 
been considered in the erection of the machinery, 
and that lastly the consumption of fuel is in a large 
number of cases simply extravagant, As an instance 
of this kind, we may mention that not long ago we 
noticed two 30 horse boilers in a manufacturing 
district, just newly constructed and set, that were 
consuming each at the rate of five tons of slack 
coal per ten hours, No lagging nor even a shed 
was over them, and consequently the loss of heat 
by radiation was enormous. These instances are not 
infrequent, and, of course, in factories worked on 
such want of principle, the last hour must be 
squeezed out of human endurance that ought to be 
saved in economy of management. 

The recent Exhibition in Peel Park, Manchester, 
which we have described in several previous articles, 
will, we trust, lead to more economical use of coal. 
This will have a direct effect on the cost of textile 
manufactures, and will help to reduce the strain 
on the wages and hours of persons employed by 
lessening the cost of motive power, which is so 
great an element in the manufacturers’ category of 
expenses. 


master 


THE TRON AND STEEL INSTITUTE. 


Tue third and final sitting of the annual general 
meeting of the Iron and Steel Institute took 
coy on this day week. The President, Mr. 

sell, having to attend a special Committee of the 
House of Commons as a member of the Committee, 
the chair was occupied by Mr. Bagnall. ‘The first 
paper read was one by Mr. George W. Maynard, 
on the *‘ Iron Ores of the Lake Champlain District 
in the State of New York.” By means of maps the 
author defined the topography and geology of the 
district, and also entered generally into a consider- 
ation of the minerals of the whole of the United 
States, especially in regard to coal and iron, It 
appears that the chief coalfields are four in number. 
About fifty years ago the annual produce did not 
exceed 300 or 400 tonsa, but nowit amounts to many 
millions, In respect to the chemical character of 
the iron ores of the Champlain district they show 4 
remarkable richness, and a great comparative 
freedom from that bane of the iron manufacture— 
phosphorus. The author classified the Champlain 
ores under three heads, viz., the unaltered magnetite, 
the peroxidised, or martite, and the titamiferous. 
The following are some of the most important points 
given by chemical analysis. Ores from Washington 
county gave from 42 to 43 per cent. of sesquioxide 
of iron, from 17 to 19 of protoxide, and of phos- 
phorus a trace. From Essex county, specimens 
gave 45 to 51 per cent. of metallic iron, and 0.36 
to 0.14 per cent. of phosphorus, Another ore gave 
65 per, cent. of metallic iron and but 0.21 of phos- 
phorus. The author gave a history of the various 
companies which had of recent years been engaged 
in smelting these ores, showing the enormous e€x- 
pansion which the trade had undergone. In some 
ores titanic acid was present to the extent of from 
14 to 16 per cent., with 44 per cent, of metallic iron. 
Others gave as much as 7() to 80 per cent. of the 
sesquioxide, In the discussion which followed the 
general feeling was that the amount of — 
conveyed in the paper was too large to admit © 
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pee analysis until it was printed, to allow of care-}ference to drawings. After a vote of thanks|now be 300,000; the value of water rates levied 
To some inquiries Mr. Maynard|to Mr. Bagnall, the meeting terminated. During | was 39,606/., and of increase of land assessment due 


ful examination. 
replied that generally individual ores were not em- 
ployed by themselves, but usually two or three dif- 
ferent kinds were smelted together, The pig pro- 
duced,was admirably fitted for foundry purposes. 

Mr. Berryman then read a short paper on his feed- 
water heater, which we have already fully described 
and illustrated at page 198 of our present volume. 
A communication from M. Petin, of France, was 
read in an abbreviated and comparatively incomplete 
state by the foreign secretary, Professor Forbes. 
It described a new kind of rotary puddling furnace, 
illustrated by diagrams, intended to economise the 
use of fuel, and said to be animprovement on that 
of Dr. Siemens. It was stated that at each opera- 
tion a charge of 18 ewt. of charcoal iron, or 22 ewt. 
of ordinary iron could be worked. The consump- 
tion per ton of iron is from 22 to 24 ewt. of eoal, 
but in certain cases 14 ewt. was sufficient to pro- 
duce a ton of finished iron. A great advantage 
claimed was the rapid oxidation that is effected 
by means of the rotary arrangement, and there was 
no risk of producing “ burnt iron.” The economy 
of labour was great, as when the charging of the 
furnace is completed, it requires no further attention 
for some two or three hours, when samples are 
taken and a sufficient quantity of spiegeleisen added. 
The operation lasts in all about four hours. Its 
cost of working is stated at 9/. against 10/. for the 
same work by the Siemens furnace, The first cost 
for one furnace is 1600/.; three such furnaces 
would replace two of Bessemér’s, and hence a great 
saving of outlay in capital would be effected, con- 
sequently small firms could afford to purchase a 
furnace. 

An animated discussion followed the reading of 
this paper, which was interrupted, however, by 
the arrival of the President, Mr, Lowthian Bell, 
who had been detained at the House of Commons, 
As he had to return almost immeédiately, the read- 
ing of papers was suspended until the final routine 
business of the meeting was concluded. Mr, Bell 
stated that the Institute had received cordial invita- 
tions to visit the United States, Prussia, and Sweden. 
The Council, however, on careful consideration, 
had been obliged to decline these offers, as it would 
evidently deprive many members of meeting to- 
gether if a foreign part had been decided on. They 
had, therefore, resolved to hold the next meeting 
at Barrow, and then the members would have a 
central place whence the mines of Cumberland, 
Lancashire, &c., could be visited, So far as could 
be at present arranged, the last week in August 
would be about the date of meeting. 

After a vote of thanks to the President, Mr. 
Bagnall resumed the chair, and a paper from Mr. 
Charles Smith was read, describing the chief 
localities of spathic iron ores in Europe, Taking first 
our own country the Somerset district was described 
as abounding with chalydite (carbonate of iron). 
The veins were in some instances 20 ft. wide, and 
afforded an excellent ore. The Cornish mines are 
neither so good in quality nor quantity as these. 
Spathose ores exist in Durham.: In France these 
ores are rare, and in Spain but little are found, 
Portugal has none, but abounds with an excellent 
manganiferous ore. In Algeria and Tunis the 
mineral wealth is abundant, yet but little was raised, 
owing to the political situation in both of these 
countries, The Rhenish Provinces, near Coblentz 
and Cologne, possess excellent spathose ores, one of 
the best mines being that of Saalburg. Austria is 
rich in spathic ores, especially in the neighbourhood 
of Styria and Carniola. The author then referred 
to the enormous wealth of Sweden in iron ores, 
where spiegeleisen is much produced, but lamented 
the want of coal as fuel, owing to which the mines 
are not worked to a fraction of their capacity. 
Specimens of spathose had. been received from 
Greenland and the Faroe Islands, but distance and 
cost of carriage were objections: to their use. 
Aceording to the author spathose ores are rare in 
the United States. In the short discussion which 
followed, Mr. Maynard, however, stated that in one 
distriet the ores were extensively and profitably 
worked. The business of the meeting was coneluded 
by the reading of a paper by Mr. F. T. Varley on 
‘* Power Couplings for Rolling Mills.” He pointed 
out that the present method of coupling while in 
motion constantly led to accidents through the 
sudden strain thrown on the shafting, gearing, &c. 
His method was that of a hydraulic arrangement 
which prevents the sudden strain. The description 


the sittings a number of els and drawings were 
exhibited in the council chamber of the Institution. 





THE BENGAL FAMINE. 

Ix our last article on this subject we gave a 
brief review, or rather a catalogue of the various 
works of irrigation known to have been existing in 
India before British occupancy, which plainly proved 
that that immense country from north to south must 
have been generally well irrigated and in a 
prosperous agricultural state. We now propose 
giving a similar short account of such irrigation 
works as have been undertaken under British rule 
under the ordinary arrangements of the Indian 
Public Works Department, up to the year 1867, i.¢., 
before Special Irrigation Loans were raised for this 
prspces, and from 1867 under a Special Irrigation 

Jepartment of the Indian Public Works Depart- 
ment up to the present. 

We should have preferred keeping the works 
done in these two periods entirely separate, but 
owing to the extreme paucity of information and of 
detail given in the India Office Report of Condition 
a Progress for 1872-73, this has not been practi- 
cable. 

We will take the provinces of India from north to 
south in the same order as in the preceding article, 
In the Punjab, Colonel Anderson’s scheme for 
the irrigation of 11,000 square miles of the 
central part of the Bari Doab, at an estimate 
of three and a half millions, is not yet sanc- 
tioned. The Lower Sutlej native canals, 632 
miles long, have been kept in repair, but only 11 
miles of canal added to them. The Indus native 
canals have been kept in repair, so also those of the 
Derajat ; to these 108 miles have been added under 
British rule. Two projects, for the Dera Ghazi 
Khan and part of the Sindh Sagur Doab, are still 
under consideration, The Swat River project—esti- 
mate 52,700/.—is sanctioned, but not yet commenced. 
In Bhawalpur in 1867 the political agent made the 
Ford-wah Canal, 105 miles long, at a cost of 15,0002. 
and two native canals, the Khanwah and the Now- 
runga, have been re-modelled ; the result raising a 
revenue from 120,000/. to 190,0007. Mr. Bourne’s 
Chenab Canal scheme, though a mrtg by the 
local, has been entirely set aside by the supreme 
Indian Government. Mr. Purdon’s Sind Sagur 
Doab Canal scheme set aside also on the grounds 
of there being difficulty in obtaining qualified engi- 
neers ! (sic, vide page 43 of the report for 1872- 
73). The Rechna Doab Canal scheme is not yet 
sanctioned. The Sarhind Canal—estimated cost 
nearly three millions—was sanctioned and com- 
menced in 1872. The only important project carried 
out in the Punjab under British rule is the Bari 
Doab Canal; it was commenced in 1850, and its 
main canal is not yet finished. Its history is in- 
structive, more especially as regards its comparison 
with the histories of the Madras Irrigation and 
East India Irrigation Companies’ canals, that will be 
hereafter given. The original estimate was 530,000/. ; 
the central or main canal was to be 247 miles from 
the Ravi at Madhopur to a point in it 56 miles above 
Multan; the branches are the Kassur, $4 miles; the 
Sobraon, 6] miles; the Lahor, 74 miles; total 466 
miles, the main channel 120 ft, broad and 54 ft. 
deep. In 1856 it was found that the cost of the 
canal would not be less than 1,350,000/., and work 
was concentrated on the first 55 miles of main canal. 
In }859 water was admitted, and it was then found 
that the declivity of the bed was too great, the con- 
sequence being extensive channellings out in the 
sandy tracts, and deep holes below the falls, It was 
also found that although Sir Robert Napier had in 
1848, when a captain of military engineers, calculated 
that the minimum supply from the Ravi was 2753 
cubi¢ feet per second, it actually turned out to be 
only 1414, while the maximum was only 2529 cubic 
feet; the permanent supply was therefore less 
than the works were designed to In 1870, 
eleven years afterwards (sic), the remodelling 
of the canal was commenced, and the Kassur and 
Sobraon branches proceeded with; but the total 
estimated cost of the project had tWen risen to two 
millions sterling, or about four times the original 
estimate. During 1871-72 further progress was 
being made. At present 212 miles out of an origi- 
nally intended 247, and now perhaps much greater 
length of main is finished to a certain degree, 
and 692 miles of distributaries also. In 1870 


to irrigation 26,142/., in all 65,748/., or about 5 per 
cent, on the aaiing. 4: Be water rates varying ac- 
cording to scale 12s. to 3s. per acre, being 
estimated at one-eleventh of the value of the crop. 

It will be noticed that this Bari Doab Canal is, 
with the exception of the Son Canal in Bahar, the 
most modern of the greater works of irrigation 
carried out in India under the agency of the Public 
Works De ent, with the full benefit of the ex- 
eonanee of the Ganges, the Eastern and the 

Western Jumna Canals. It may, therefore, be 
justly considered as their best, and done under the 
most favourable of their auspices; we shall, there- 
fore, have occasion to refer to this again after finish- 
ing our résumé of the Indian Public Works Depart- 
mental works of irrigation. 

In Sindh, the British management of the formerly 
well-developed native irrigation works is instructive. 
In 1843 some surveys and reports were made ; in 
1849 all was given up, the canals deteriorating, and 
arriving at a culmination of neglect in 1853; in 
1856 a superintendent of canals was appointed; in 
1860 this office was abolished ; in 1870 the department 
was reorganised ; captains and colonels, mostly of 
military engineers, appear to have had the res gs y 
of these appointments. There is great lack o 
tail of what was prs | done. In 1854 some im- 
provements were effected on one old work, the Bigari 
Canal, which cost 16,200/., and raised its revenue 
from 4796/. to 13,594/. in 1857, and to 17,3397. in 
1862; further improvements were executed in 1867. 
On’'the east of the Indus, the Rori Channel, 11 miles 
long, was commenced in 1853, and finished in 1859 ; 
the Mithrow Canal was commenced in 185%, in 
1860 there were 190 miles open, irrigating 156,803 
acres ; the Thur Canal, commenced in 1864, is now 
completed, irrigating 38,000 acres; the improve- 
ment of the Fallali Canal was commenced in-1856, 
two channels of supply were cut ; these works are 
probably little more than patches in the former ex- 
tensive native system of inundation canals, the very 
clearances for the relics of which have not been 
properly been vey up; it even eee that up to 
as late as 1870 a clearance tax was levied amounting 
to 47,708/. for the year, of which only 37,540/. was 
spent on clearances, the rest being diverted to other 
purposes by the Government. One new perennial 
canal has alone been open in Sindh under British 
rule, the Sakkhar and Shahdadpur Canal, 63 miles 
long ; it was commenced in 1 $61, and opened in 1870 ; 
itirrigates 140,000 Sindhian beegas of land, yielding 
a revenue of 210,000/. 

It isin the North-West Provinces of India, the 
central portion of Northern India, that large irriga- 
tion works have been carried out under British rule ; 
they are the Western Jwana Canal, commenced in 
1821, the Eastern Jumna Canal, begun in 1823, 
and the Ganges Canal, commenced in 1848. 

The Western Jumna Canals, commenced in 1821, 
were not eyen approximately finished until 1846, 
and even then the full amount of irrigating power 
was not developed. The cost of the original works 
up to 1846-47 was 119,405/., and the total outlay of 
all sorts, up to 1871-72, was 282,517/. It was car- 
ried on in a most desultory manner, as may be seen 
from the expenditure on original works; (vide Jack- 
son’s Indian Hydraulic and Meteorological Statistics), 
which was thus: up to 182], 14,2162, from 1821 
to 1833 next to nothing ; in 1835 the capital account 
amounted only to 33,168/., but in 1536 probably 
the greatest part of the works were done ; in that 
year 62,225/. were spent on original works, raising 
the whole to nearly 100,000/.; in 1846 it reached 
119,405, and at present this is more than doubled. 
This is the canal that illustrates more clearly than 
any other the immense remunerative power of 
canals of irrigation; the returns on the investment 
of 282,517/., of capital amounting for the year 1872 
alone to 74,5187. in water rate and $7,256/. in in- 
crease of land assessment, or 111,774/. in all, or 
nearly 40 per cent. per annum, and this again is a 
small percentage in comparison with the returns for 
1846, which was 67,289/., or about 55 per cept, on 
the capital expended up to that time. 

In the famine of 1537 the crops,eaved by irriga- 
tion from this canal were valued at nearly a million 
and a half pounds sterling, or fifteen times the 
amount of capital sunk up till then; this gain is 
also independent of the saving effected by obviating 
the necessity of remitting land reyenue due for the 
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the acreage under irrigation was 279,210, it may 
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The main canal lines are 445 miles long ; in 1866 | management and good engineering yield as much 
the watercourses were in all 728 miles long, and the | and more than the Eastern and Western Jumna 
acreage irrigated 447,171, yielding by water rate alone | Canals, or from 40 to 60 per cent. in exceptional 
about 70,000/.: the volume discharged is 2300 cubic | years, or half that in ordinary years, when ite irri- 
feet per second, and the whole tract under water | gation is fairly developed. : 
command is about 1200 square miles. Extraordinarily| The Lower Ganges Canal is a project commenced 
productive as this canal is, it is still more surpris-|in 1571 that will complete the irrigation of the 
ing that its head works on the Jumna are still | Ganges and Jumna Doab; it will have the head 
temporary, and that a permanent head, estimated | works, or weir at Rajghat, have a capacity equal to 
at 215.0002, for this and the Eastern Jumna system | the Upper Ganges Canal, and has an estimated cost 
of canals combined has not yet been commenced, | of 1,525,000/. ; 
although half a century has elapsed since these| In Rohilkhand the Indian Government has not 
canals were taken in hand! }yet sanctioned any general and comprehensive 

The Eastern Jumna Canal is like the West! scheme for irrigation. In 1840 a small canal, the 
Jumna Canal, a restoration and enlargement of an | Naginah, was opened; there are also the Muradabad 
old native work. It was commenced in 1823, and | canals; two others, the Paba and the Kailas, have 
water was admitted through its main canal in 1830.| been recently commenced. In the Dehra Dun, 
It consists of 130 miles of main canal and 619 of | from the river Toude five small canals, in all 97 
distributaries, watering a tract of about 1800 square | miles long and irrigating 11,039 acres, bave been 
miles; it is in embankment for 40 miles, the water | made or restored under British rule. In Mairwara 
level being from 6 ft. to 12 ft. above the level of the | and Rajputana, between 1836 and 1846, the political 
country ; it had an average annual discharge at the | agent restored or constructed 2065 tanks, having an 
head of 1095 cubic feet per second in the year 1864.| area of 8675 acres and irrigating 14,526 acres. 

‘This canal shows also the large reproductive power | Since then nothing has been done, In Bandalkhand 
of irrigation works in hot climates. The capital | no irrigation works have been yet sanctioned. In 
account from 1823 to 1839 amounted to 31,124/., | Oudh the construction of the Sardah Canal has been 
in 1837 it had increased to 46,000/., and then yielded | abandoned out of deference to the wishes of the 
10,084/. in water rate and about the same amount | landholders! : 
in increased land revenue, or in all about 20,000/,| In Bahar, the construction of a portion of the 
or 44 per cent. ; the value of crops saved was nearly | Son Canal project was commenced in 1570, the weir 
half a million sterling, or eleven times the value of | and 22 miles of main canal are in progress; the 
the canal, while the acreage irrigated was rather | estimated cost of these works is 3,775,000/. ; 
small, only 96,000 acres. In 1846-47 the capital | In Bengal, the Midnapur Canal, principally in- 
account had reached 81,460/.; in that year 106,705 | tended for navigation, was opened in 1871, and will 
acres were watered, yielding as water rate 12,175/. | be opened throughout this year; as the rainfall is 
and as increased revenue 14,965/., in all 27,5002., or | abundant, irrigation is generally not needed in this 
about 25 per cent, on the capital. In 1871-72, a part of the country, and is considered a@ grievance. 
very unfavourable year, the capital account had In the Narbada Valley, in Nemar, the lake of 
reached 200,000/., the acreage was only 192,749 | Lachma and 105 other tanks, and the great Chuli 
acres, but the water rate levied was 32,881/., and| and Mandleshwar tanks, on the Madras system, 


the increase of land revenue being somewhat about 
the same sum, the returns must have been at least 
30 per cent, 

The Ganges Canal, commenced in 1848 and 
opened in 1854, is the third of the large Indian 
canals made by the British ; it is the largest and as 
yet the most unsatisfactory, Its works were stopped 
for some time owing to acaprice of a Governor- 
General, who wished it to be made into a purely 
navigation canal. It was ill-designed, having been | 
like the other canals, entirely in the hands of 
military men; the inclination of the bed was far too 
high, its bed levels retrogressed, its falls were 
damaged, and it could not carry its full supply 
until about 1866-67, when a large additional outla 
had been made. In fact the whole of the onal, 
main and branches, had to be remodelled throughout, 
and the distributaries had been so badly laid out, | 
that hundreds of miles of them have been abandoned | 
at different times. ‘The remodelling of the branches 
was not finished in 1872-73, and the head works | 
are still temporary, no permanent dam being yet | 
finished, and possibly not yet commenced. | 

This canal is of large size. It had an annual | 
average discharge at the head of 4346 cubic feet | 
per second in 1864; the main canal is 348 miles long, 
the main branches 306, and the distributaries 3078 
miles long ; irrigation commences at 22 miles from | 





were restored by the political agent in 1846. 

In Gujrat, on the Tapti, one work is sanctioned ; 
in Khandeish, the Girna project is commenced ; the 
Jamda Canal was opened in 1869 ; the Mukti reser- 
voir, near Dhulia, is being constructed, and the 
Hurtola tank is nearly completed. In the Central 
Provinces nothing has been done, and the Kanhan 
project is not yet sanctioned. In Birar, where many 
projects were drawn up by an English civil engineer, 
in 1870, nothing of importance has been yet sanc- 
tioned, 

In the Bombay Presidency, the Surat Canals are 
not commenced; the Muta, the Yerla, and the 
Ekruk projects are in progress ; the Krishna Canals 
and the Yerli and Chickli Canals, in Satara, are 
rtly carried out, so also are the Mudduk and 

hola projects, in Dharwar; all of these are com- 
paratively small works, and very meagre details 
concerning them are forthcoming. 

From Hyderabad we have no account of modern 
irrigation works, although some engineers and others 
are in the Public Works Department of the Nizam, 
and might well be employed on them; there is much 
reason to believe that English engineers would not 
flourish under a native administration, and that 
tamashas and nautches are there considered more 
— than canals. 

n the Madras Presidency Sir Arthur Cotton and 


r 





the head works, the tract under command of the| his school of Madras military engineers have 
water being 32050 or 16,000 square miles. It! carried out systems of deltaic canals, in the deltas of 
crosses the river Solani in embankment for 3 miles, | the Godavari, the Krishna, the Pennar, and the 
having an aqueduct 920 ft. long, in fifteen arches of | Kaveri; these consist of long low dams across these 
50 ft. span, about 30ft. high. The acreage irrigated | rivers at the heads of the deltas, from which canals 
was in 1864, 449,788; in 1865, 566,517; in 1866, | irrigating the deltas radiate. Those on the Go- 
634,725 ; in 1867, 533,457 ; in 1868, 1,078,400; in’ davari amount to 840 miles of channels irrigating 
1871, 767,000. No information as regards the ; 225,032 acres, but designed to irrigate 780,000 acres ; 
capital account is forthcoming, except that in 1864 | these works were sanctioned in 1844, and hence we 
the total outlay amounted to 2,058,714/. and in 1871 | assume that that they are not perfectly completed 
to 2,382,140/. The only detail of returns is: | yet. Those on the Krishna irrigate 144,591 acres ; 
; SRS se) ae —(in 1866 an extension of irrigation to 430,000 was 
| proposed, and the works, having this object in 





Yeu. Veerme | Roageaend Sea Total. | view, are now going on, 1873. Slowly as irrigation 

| works progress in Northern India, the Anglo- 

* 2. | £. £. | Indians of Southern India far surpass them in want 

In 1867 136,353 80,018 216,371 | of rapidity. ‘The Pennar deltaic canals irrigated 
m 1868 244,156 161,260 105,426 | 32,874 acres in 1863. ‘The Kaveri canals, ajded by 
os 1871 66,234 unknown | probably the Kalerun dam, raised the of 630,613 acres 


in 1836 to 716,524 in 1850, giving a return of 23} per 
cent, on theoutlay. ‘The total acreage under irriga- 

It, therefore, in spite of all the bad management | tion in the Madras Presidency is 3,300,017 acres, of 
expended on it, probably now yields 4 per cent,,| Which only about one-third is that of the deltaic 
and has yielded 10 per cent. In 1866 the value of | canals, the rest being from old native tanks, or 
the crops irrigated amounted to more than a million, | father from such of them as have not been allowed 
or half the value of the works, while its irrigating | to fall into entire disrepair. In Mysor there still 
power was in its infancy, It might under good | exist in working order a large number of small dams 














on the various rivers, having channels of an aggre. 
= length of 1203 miles, and yielding a revenue 
rom irrigation of 37,152/.; there are about 9000 
tanks, and out of 29,064 square miles of area of the 
catchment basins of the various rivers of Mysor, 
no less than 26,287, or nearly 60 per cent., have 
their drainage intercepted by tanks, and utilised in 
irrigation ; but these are old native works. The 
great Periar project, in which it is proposed to 
divert the waters of the Periar towards the western 
coast, and irrigate the greater part of the large 
province of Madura, is not yet even sanctioned, and 
the projects for vast reservoirs near Balari to sup- 
plement the canals from Kurnal to Kadapa and 
Nellor, made by the Madras Irrigation Company, 
and about which we shall treat under a separate 
head, can hardly be said to have been started by the 
Government. 

Such is the total amount of works of irrigation 
carried out by the Indian Public Works Depart- 
ment, from the commencement of British rule up to 
last year, 1873; we shall reserve our comments 
on them for a future article. 


THE TRIAL OF H.M.S. WARRIOR. 


Tuts fine old ship has been fitted out for foreign 
service once more, and the following remarks on her 
latest trial may be of interest to our readers. Two 
trials have taken place within a few days of each 
other, one on the 7th instant the other on the 
llth, but of the two, the former was unsatisfac- 
tory, because of the difficulty of getting the coal 
into the stokehole. The practice is to place the 
trial coal in bags on the upper deck, and send it 
down as required in the best way possible. But 
even the best is defective, and considerable incon- 
venience and danger result therefrom. Of the in- 
convenience we have a case in point on this trial, 
and as to the danger, many accidents, some of them 
fatal, have occurred, due simply and entirely to this 
practice. Why should not the bunkers be filled 
with trial coal? The inconvenience and danger 
would be avoided, and the trial would insure the 
efficiency of the arrangements for getting coal from 
the bunkers to the stokehole. 

Prior to the present trial new boilers were fitted, 
the cylinders were rebored, the slide faces and 
ports strengthened and stayed, and the expansion 
valve fittings altered to give an earlier cut-off. 
The following is a comparison of the recent and 
previous principal trials at full power : 


Oct., 1861, April, 1868. May, 1874. 





Pressure of steam 

in boilers ... 22 21.6 21.6 
Revolutions... 64.25 63.14 56 
Indicated horse 

power eo 6471 5270 4811 
Speed ... ese 14.354 14.079 14.158 
Pitch of screw ... 30 ft. 30 ft. 27 ft. 8} in. 
Immersion of 

screw ... ose ll in. 27 in. 13 in. 

Ship by the stern 11 in. 23 in. 6 in. 


From the above figures it appears that the power 
developed on Monday last was less than on the 
earliest trial. Seeing that the pitch of the 
screw is less, that its immersion and the pres- 
sure of steam in the boilers practically re- 
main the same, and that the engines were driyen 
as fast as they could go at that pressure, and 
with a slightly larger cylinder, it is not unlikely 
that some of the excess of power on the early trial 
is due to indicator errors, These, by the now uni- 
versal use of Richards’ indicator, have, it is believed, 
been reduced to a minimum. It may be, however, 
that the slight difference of trim, and slightly deeper 
mean immersion, have prevented the engine de- 
veloping more power, yet producing a higher rela- 
tive speed for the power developed. 

The boilers are new, made in Portsmouth Dock- 
yard, and are fitted with superheaters and the usual 
smoke-preventing apparatus. The grate area is 
780 square feet and tube surface 19,906 square feet. 
This is out of all proportion to the power de- 
veloped, and com very unfavourably with some 
of the latest boilers in Her Majesty's service. 


Here are some instances : 
L HP Grate area Tube surface 
P LHP. per 1. HP. 
Raleigh 6111 106 23 
Devastation 6300 104 -22 
. Osborne 3400 12 26 
Warrior 4810 163 40 


The contrast is remarkable, and it seems pretty 








|plain that at most eight boilers of the same size 
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FOUR-SIDE PLANING MACHINE. 


CONSTRUCTED BY THE SACHSISCHE MASCHINEN-FABRIK (FORMERLY R. HARTMANN), CHEMNITZ. 
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should do the work done by the ten now fitted. 
That there is more boiler power than enough was 
evident on the trial, for the steam was kept at 214 Ib. 
or more in the stokehole, although the safety valves 
are only loaded to 20 Ib,, and the steam was blowing 
off very strongly throughout the trial. With a 
finer pitched screw, the engines could have used 
all the steam, developed a greater power, and driven 
the ship at a higher speed. The present pitch will, 
however, enable her to keep "p a speed nearly 
equal to her trial speed for many hours at a stretch. 

One thing more. The expansion valve is fitted 
to cut off through a range of one-twenty-fourth to 
one-third of the stroke. No one, not knowing how 
difficult and costly is the management of these en- 
gines at their usual working speed, can imagine what 
an advantage this early cut-off gives. Until now 
the earliest cut-off has been usually fixed at about 
one-ninth of the stroke ; as a necessary result, the 
throttle valve or its equivalent has been always in 
use, and expenditures of 5, 6, even 8 lb. of coal per 
indicated horse power per hour have been not un- 
common. We do not know the capacity of the 
clearance spaces in the Warrior’s engines; but it is 
not uncommon to find these spaces amounting to 
10 per cent. of the capacity of the cylinder, and in 
such cases a cut-off at one-ninth the stroke only gives 
an actual expansion of a little over five-fold. There 
has been a tendency of late to recognise the ad- 
vantage of cutting off earlier; but it appears as 
yet to be only applied to engines under repair. 
New engines are fitted as heretofore, their makers 
not realising nor caring about the circumstances 
under which it is expected naval engineers shall 
economise their coal. 

The trial was conducted by Commander Fitz- 
gerald and Mr. Oliver, Chief Inspector of Machinery 
of the Steam Reserve, and Mr. Newman, Inspector 
of Machinery of the Factory Department, Ports- 
mouth Dockyard. The weather was singularly well 
adapted for the trial, and the sea was almost still. 








STURGEON’S AIR-COMPRESSOR,. 

Ax important advance in air-compressing machinery has 
been effected by Mr. Sturgeon, whose apparatus was shown 
in operation last Wednesday at the works of the manufac- 
turers, Messrs. Clayton, Son, and Howlett, Woodfield-road, 
Harrow-road. Mr. Sturgeon having had practical ex. 
perience of the drawbacks present in all ordinary air-com- 
pressing machines, set himself the task of designing one from 
which the defects of existing systems should be absent, and 
Which at the same time should possess special merits of its. | 
own. In this he bas succeeded, having produced an apparatus | 
by which he obtains an increase of speed, and consequently of | 
work, with a reduction of size. As we purpose publishing 
& detailed description and engravings of this apparatus, we 
shall now only describe it in general terms. Briefly, then, it 





consists of a pair of cylinders, one for steam, and the other 
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for compressing the air, and which are placed one on either 
side of the air receiver, which in fact forms the bed or frame 
ofthe machine. The inlet valves are placed in the centre 
of the cylinder covers, and they open and close alternately 
at the commencement of each stroke of the piston irrespec- 
tive of speed. The piston rod passes through the boss of 
the valve, which also contains the stuffing box, and the rod 
draws the valve with it to the extent necessary for the 
passage of the air, which extent is defined by astop. The 
valve is opened regularly fat every stroke, and does not de- 
pend upon a vacuum being formed in the cylinder to open 
it. The delivery valves are also peculiarly arranged, and 
consist of a number of small valves fitted in the cylinder 
covers, which are made hollow, and serve as air chambers. 
The moving parts are well balanced, and so arranged as to 
insure steadiness at high speeds. The crankshaft connect- 
ing the driving engine with the air engine has a fly-wheel 
at each end, thus distributing the weight equally on the bear- 
ings. The air cylinder is placed in a tank of water, which 
absorbs the heat generated in compressing the air, and 
which, after being further heated by the exhaust steam, is 
used for feeding the boiler. A special advantage of this 
machine is that its speed can be increased in proportion to 
the demand for the compressed air. There is also a regu- 
lator which can be set for the required working pressure, and 
which acts upon the slide valve of the engine so as to vary 
its speed in order to keep the pressure of air equal as its 
rate of consumption varies, and to stop the machine when 
the consumption of air ceases—the whole being effected 
automatically. The inlet and delivery valves are so 
arranged that they can be readily removed and replaced 
without disturbing any fast joints. The arrangement is 
exceedingly compact, and .the weight being kept low, the 
apparatus runs very steadily. In the trials on Wednesday 
it furnished compressed air for one of Mr. Warrington’s 
rock-boring machines, but such was the power of the com- 
pressor that it soon burst the connexion between the air 
tube and the rock drill, which had to be re-made and the 
compressor driven at low speeds. The drill was afterwards 
disconnected and the air compressor run at an average speed 
of 180 revolutions per minute with great steadiness and 
excellent results as showing the general working and 
especially the reliability of the automatic governing ap- 
paratus. The machine presents a marked advance upon 
previous systems, and inasmuch as it is calculated to meet 
all practical requirements, and has in its favour economy 
in first cost, in cost of carriage, and of working, it ought to 
become a commercial success. 








FOUR-SIDE WOOD-PLANING MACHINE. 

WE publish above an illustration of a wood-planing and 
moulding machine, constructed by the Siichsische Maschinen- | 
fabrik, at Chemnitz, and which is a fair type of the best | 
German practice in tools of this class. 

The feed consists of two pairs of rollers, the upper pair 
of which are fluted and mounted on bearings, at the end of a 
pair of levers, as shown. From these levers depend four 
vertical rods which extend beneath the main table, and are 
connected at their lower ends to a small square platiorm, 
which can be weighted as desired for the purpose of regulat- 
ing the pressure upon the feed rollers. 





In addition to these are two small rollers, which 
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press on the upper surface of the timber, over a fixed knife, 
which acts upon the under side of the wood. These rollers 
are kept down to their work by weights. There is also 
another pair of rollers, the pressure upon which is regulated 
by means of a lever attached to the end of the spindle upon 
which they turn, and provided with a slotted end, which passes 
over a standard bolted to the frame. The end of this 
standard is screwed, and by an adjusting nut, bearing upon 
the slotted end of the lever, the pressure of the rollers can 
be regulated. The top cutters are mounted in an inclined 
headstock, with guides, in which the blocks, carrying the 
ends of the cutter block spindle, can be raised or lowered by 
means of screws, moved through bevel gearing, and a cross 
handle at the top of the headstock. The side cutters run 
in bearings made to slide up and down guides in the sides 
of the frame, and their distance apart can be regulated by 
a screw worked from the outside of the main frame. The 
drawing explains clearly the arrangements for driving the 
different cutters and feed. 
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ROCK-DRILLING PLANT IN ITS MOST 
RECENT MODIFICATIONS. 
By Mx. Tuomas B. Jonpas.* 

Is considering the general subjeet of rock-drilling appa- 
ratus the author confined himself to ager out the defects 
chinery during long. peuctioal experience, Ths chief ob- 

uring ex \. ief ob- 
joctions to many machines were their oe Sees compli- 
cated construction. So long as all their delicate adjustments 
remained intact they do good work, but to them 
in order was . —_-* ey he 
ordinary roug ly conditions of mining. Sand 
water made great havoc with delicate gearing, and as sand 
and water could not be avoided it was best to have machines 
which sand and water could not damage. Other objection- 
able features in the various machines were to be, 
striking and cam motions; large clearance spaces in the 
cylinders ; clamps and fixings requiring the use of a hammer ; 
a greater weight in either the stand or the machine than 
could be moved by one man ; special fitting in the shanks of 
the tools, such as slots or collars ; and slide valves and the 
means of moving them. The suthor then described the 
Darlington rock drill, introducing it to the meeting as the 
most recent and simplified example of rock-boring sppuectet, 
and as one from which the defects of previous mac had 
all been eliminated. The drill has no valve, nor any of the 
special inconveniences above referred to, all ex gearing 
has been avoided, and the number of parts of the machine 
reduced toa minimum. In designing his drill Mr. Darlingto 
fractce by emitting all the numerous moa para and ro 
i omittin, numerous pro- 
dacing dy br» ve which will make from 100 to 1000 blows per 
minute, and sink holes in hard granite at the rate of 6 in. 
ow inute under a p ier cael tetien at 
nly two parts are used to uce the percussive action 
the Tassbine—one fixed and the other moving. The cylinder 
and cover may be regarded as the fixed part, and the piston and 
rod—which are forged solid—as the poring part, and these 
are all that are required to produce the reciprocating action 
of the machine. The rotation of the tool is obtained by a rifled 
bar which is fitted with a ratchet wheel recessed into the cover 
of the cylinder. A nut is fixed in the piston, the threads of 
which fit the grooves of the spiral bar. the forward stroke 





"® Abstract of a paper read before the Institution of Me- 
chanical Engineers. 
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the piston turns the rifled bar in the direction in which it is 
fai'be move, but in the return stroke the piston is turned b 
the bar, the ratchet being prevented from moving backw. 
by the detents. There is no automatic action for advancing 
the drill to follow up the work, the reason assi for 
its absence being that experience had shown both the 
inventor and the author, that the advantage gained by an 
automatic arrangement—if any—was by no means an equi- 
valent for the extra trouble and expense they caused. They 
did not lessen the working cost, because there must be a man 
to work the machine, and the author thought he might just 
as well turn the feed-motion wheel as not. If he turned it 
faster than the hole was advanced the machine simply stopped, 
if slower the piston struck the front gland and at once called 
attention to the cireamstance. The Darlington drill has a 
special stand designed by Mr. Jordan, which he next de- 
scribed. It consists of a wrought-iron tube having a right- 
handed screw fitted in a nut at one end and a left-handed screw 
similarly fitted at the other end. On the tube there isa 
clamp of simple construction which can be fixed on any 
part of the tube. On the clamp are projecting lugs to carry 
the back frame of the drill, which is fixed to the stand 
by a 1 in. steel pin. The stand complete can be easily 
carried and fixed by one man, and forms a very rigid bearing, 
allowing of a hole being drilled in any direction. When once 
it is eoupled with the machine it eannot be removed nor dis- 
placed without first uncoupling the drill. The author then 
referred to various systems for compressing air for this class 
of machinery, and concluded by describing the air com- 
pressors of his invention which were used with the Darling- 
ton drills, They consist of tranks of guo-metal working in 
bored cylinders taking the air through the trunk. The valve 
is the size of the trunk bottom, and the detaining valve the 
size of the eylinder bottom. A small quantity of water is 
admitted into the eylinder at each stroke and is delivered 
into the air reservoir and discharged by a waste valve. The 
pumps are driven by steam or water power through gearing, 
the latter power being considered preferable. 


THE 35-ton HAMMER AT WOOLWICH 
ARSENAL, 
To THe Eprror or ExGtneeRrina. 

Sir,—When notices of recent important and interesting 
public machinery appear in our daily newspapers, accom- 
panied by very erroneous calculations, and the editors de- 
cline or fail to insert corrections offered of such errors, it is 
natural to refer the matter to a more scientific tribunal, and 
therefore I venture to give you the particulars of the matter 
alluded to. 

It is in reference to the force of impact of the new 35-ton 
steam hammer recently erected at Woolwich Arsenal. In 
the newspaper above referred to, in an article of the date 
May 2, the particulars given are as follows: 


Weight of hammer... eee ee 35 tons. 
Height of fall . one eco 11 ft. 
Pressure of steam acting to accelerate 

hammer inits fall ... . 61 tons. 


From these data, the article referred to, brings out an effect 
of impact equal to no less than 3830 foot-tons, whereas it 
appears pretty clear that it does not exceed 852 foot-tons. 
The article pute it that the theoretical speed of descent ac- 
quired in the 11 ft. fall, is 26.6 ft. per second, from which, 
it says, one-fourth is to be deducted for friction of the guides, 
leaving the speed 19.95 ft. per second. 

rhis reduction of speed is equivalent to a reduction of the 
gravitating force of the hammer from 35 tons to 19.7 tons, 
and accordingly for the total accelerating force we should 
have 


tons. 

For weight of hammer, less friction 19.7 
For pressure of steam eee eee oe 61.0 
Total 80.7 


Now 80.7 tons divided by the weight of the hammer 
(35 tons) gives 2.3 as the ratio of the accelerating force to 
the weight of the hammer. When, however, varying 
atnounts of accelerating force are applied to put any heavy mass 
into motion, the rule is, that so long as the distance acted 
over remains constant, the resulting speeds are as the square 
roots of the forees applied. 

Now the square root of 2.3 is very nearly 1.5, and if we 
multiply 26.6 by 1.5, we have 40.16 as the resulting speed 
per second, which is due to a height of fall of 25.2 ft. and, 
consequently, the foot-tons come out at 25.2 x 34=882, in- 
stead of the 3830 stated in the article. 

I am, Sir, your obedient servant, 
Mem. Inst. C.E. 

London, May 11, 1874. 

[The number of foot-tons of work developed during the 
blow of the hammer is simply equal to (weight + pressure 
exerted by steam) x fall, or—disregarding friction and accept - 
ing the figures given above—(35+-61) x 11=1056 foot-tons. 
We should not expect the loss by friction to exceed 10 per 
cent. of this amount, if indeed it was so great— Ep. E.} 





NOTES FROM SOUTH YORKSHIRE. 
Suxrrizityp, Wednesday. 

Coal Traffic from Yorkshire and Derbyshire to London.— 
The tonnage of coal sent durmg April by rail to the me- 
tropolis feil off very considerably. The Midland carried 
112,606 tons; the Great Northern 58,363 tons; London and 
North-Western 65,469 tons; and Great Eastern 62,847 tons. 
Of Silkstones the Great Northern took 11,900 tons only, and 
of the thick Barnsley coal 10,770 tons. Four of the leading 
Yorkshire pits sent 3710 tons. So far as Derbyshire is con- 
cerned Clay Cross is credited with 22,671 tons and Langley 
with 19,870, eight of the leading collieries sending 75,710 
tons only. 

Messrs. Samuel Osborne and Co.'s Failure.— At a meeting 
of the creditors of Messrs. Samuel Osborne and Co., Clyde 


Steel and Iron Works, Sheffield, held on Tuesday, it was de- 
cided to wind up the estate by “ liquidation by arrangement,” 
and not in bantweptey. statement estimated the net 
liabilities to be 72,000/., with assets valued at 52,0002. 

Dividends of Local Companics—The Kelham Rolling 
Mills Company (Limited) has declared a dividend of about 
20 per cent. on its paid-up capital, and the Neepsand Rolling 
Mills Company (Limited) 124 percent. Inthe latter case 
40002. had been expended upon the plant and in general 
improvements of machinery, works, &c. 





The Denayrouze Exploring, &¢., Apparatus.—This appa- 
ratus, which is now pretty widely known as a contrivance 
for enabling a person or persons to explore mites, &c., where 
there 1s foul air, by means of a pumping and air-condensing 
apparatus which fits over the head, was the subject of ex- 
periments at Barnsley on Tuesday, A number of coalowners, 
mining engineers, viewers, and others were present, and the 
results were quite satisfactory. 

The Miners’ Wages Reduction in South Yorkshire and 
North Derbyshire—At a meeting of delegates, representing 
23,000 miners (forming the South Yorkshire Miners’ Associa- 
tion), held at Barnsley on Tuesday, it was resolved that the 
time for a reduction of wages had not yet arrived, but that the 
coalowners be requested to let the matter remain in abeyance 
for a week until the secretaries could prepare a circular on 
the subject. A meeting of the South Yorkshire, &c., colliery 
owners was held at Barnsley the same day, when an opinion 
was expressed that unless the men accept the drop a general 
lock-out ought to take place, but that they would, as re- 
quested, let the question stand over for one weck, not longer. 
ie is hoped that an amicable settlement will be arrived 
at, as the question at issue affects a much larger number of 
men than those directly concerned, Sheffield being very 
materially interested in the matter. 


Great Northern Railway : Opening of the Dewsbury Ex- 
tension.—The new line from Ossett to Dewsbury, 2} miles in 
length, has just been opened for goods traffic. It affords direct 
communication with London, and gives an alternative route to 
Bradford and Leeds. It will afterwards be taken forward to 
Batley, but for this section the contracts have not yet been 
let. The line from Wakefield to Ossett was first made double, 
and was then extended as above indicated ; the engine which 
ran the first train was a new one, built with especial reference 
to running on sharp curves, the tender being small and 
mounted on bogie wheels. At Runting-lane the line is being 
lowered 16 ft. The contract has been carried out by Mr. 
Fairbank, who has hardly completed the whole of his work 
as yet. 

Several Matters of Engineering Interest-—The Tinsley 
Rolling Mills, Sheffield, are being transferred to a limited 
company, the plant comprising three engines of 70 horse 

wer, four rod trains, one being a three-high, sheet mill, &. 

‘he Midland Railway Company asks for tenders for 25 loco- 
motive goods engines, and the Great Northern for tenders for 
the erection of a shed at Doncaster to accommodate 96 
engines. Mr. Benjamin Nicholson, of the Shoreham Steel 
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Works, Sheffield, is about to put down a 30-horse power boiler. 
The line of tramways from Sheffield to Carbrook is now 
finished, and that to Brightside has been commenced. The 
Manchester, Sheffield, and Lincolnshire Railway Company 
are extending their siding and other accommodation at 
Wadsley Bridge, Sheffield, where the Yorkshire Agricultural 
Society's show will be held this year. The work includes 
new platforms (160 yards by 11 yards), goods sheds, sidings, 
&e. 








NOTES FROM THE SOUTH-WEST. 

Coal in the Sirhowy Valley.—A new vein of household 
coal has been struck at Pontlanfraith, in the Sirhowy Valley ; 
and it is expected that the event will have a beneficial effect 
in resuscitating the former industries of this portion of the 
Sirhowy Valley. An impression had gained ground that the 
collieries of the district were practically worked out; but a 


year ago Messrs. Powell, who own extensive works in a neigh- | 
uring portion of the country, commenced sinking opera- | 


tions, and their efforts have now been attended with success. 

Sutton Harbour Improvement Bill.—A select committee 
of the House of Commons, which has been considering the 
Sutton Harbour Improvement Bill, yesterday passed the 


preamble of the Bill, and sanctioned the dock scheme with | 
These tramways | 


a complete system of tramways around. 


are to be connected with the narrow gauge line by a tramway | 


from the north quay across Exeter-street to the Friary Sta- 
tion, but the broad gauge connexion, already authorised, is 
not to be interfered with. 


Plymouth Great Western Docks.—An attempt of the South | 


Devon Railway Company to purchase the Plymouth Great 
Western Docks, and then prohibit any other railway but 
their own from having access to them, has failed. 


Merthyr—New Railway Terminus —A contract for a new 


junction from the Taff Vaie and Great Western Kailways at | 
a point near Plymouth to the Vale of Neath Terminus, was | 
formally entered into at Cardiff on Friday between the com- | 


panies interested on the one part and Mr. J. M'Kay and M. 
A. Sutherland, C.E., of the other part. The work will be 
proceeded with at once. 

The Iron Trade at Cardiff.—The iron trade is considered 
to have slightly improved at Cardiff, although orders are 
still placed very cautiously. Some Russian and colonial con- 
tracts have presented themselves both at Cardiif and New- 
port. 

Wages in the Forest of Dean.—Difficulties in connexion 
with the wages question in the Forest of Dean appear to be 


thickening, and .a strike, of at least a partial character, is | the chair. 


said to be imminent. 

Nantyglo and Blaina Iron Works Company.—So far as 
a and Blaina Works are concerned, the termi- 
nation of 


day has not been followed by the serious results anticipated. 
The majority of the colliers have arranged to continue work 
at the old rate, on the understanding that all contracts may 
be determined by a week's notice; and unless the employers 
impose a larger reduction than that of 10 per cent. there will 
probably be no further interruption. With the miners, how. 
ever, the case is different, and it is feared that the company 
will not require their services for some time to come. 


Bishop's Rock Lighthouse ——The damage done t) the 

Bishop’s Rock Lighthouse during a late gale was more 
superficial than was at first supposed. The structure 
although exposed to tremendous shocks, is perfectly sound. 
and its stability has been demonstrated in a way which rust 
have been very satisfactory to the Trinity Board, who have 
received a report through their resident superintendent, at 
| Penzance, Captain Tregarthen. 
Newport Dock Company.—The Newport Dock Company 
| held its half-yearly meeting on Thursday. There was some 
diseussion, provoked by Mr. George Overton, of Brecon, on 
the need for increasing the means by which coal from the 
Rhondda and Aberdare Valleys might be brought down in 
large quantities for shipment at Newport. The loop line, as 
it is called, affords a present'means of access; and it may be 
presumed that when the Great Western has completed its 
railway to Pontypool-road a larger quantity of Glamorgan. 
shire coal will find its way to Newport than at present, and 
be a feeder for the Alexandra Dock rather than the old dock, 
unless the latter company can make terms with’ the Great 
Western. 

Official Inquiry at Swansea.—An ing 
Swansea by Major Tulloch, C.E., on behalf of the Local 
Government Board, relative to a made by the cor- 
poration to borrow 132,000/. for completing the drainage and 
the extension of the waterwor! Evidence was taken on 
both projects, and the commissioner will, in due course, re- 
port on the proposals made. 


NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Glasgow Pig-Iron Market. — There was considerable 
activity in the warrant market during the latter part of last 
| week ; the price fluctuated betwixt 80s. and 89s., and closed 
| on Friday afternoon at 85s. 6d. This week the tone has not 
been so good, and yesterday business was done from 84s. to 
82s. Yesterday the opening prico was 82s. 6d., and it 
steadily a up to 8s. 3d., which was the closing 
quotation. The trade remains in a most unsatisfactory state ; 
prices are maintained, not by a healthy demand, but only by 
the greatly diminished stock and restricted production, while 
the uncertainty regarding the supplies of iron and fuel tends 
to increase the existing depression. It is impossible to give 
definite quotations for the various brands, but good ordinary 
No. 1 may be quoted 87s. to 90s.; No. 3, 85s. to 87s. The 
market was very firm to-day, and prices still seem to be on 
the advance, some persons freely stating that 100s. may soon 
be reached. At the opening this morning the price was 
85s. 9d. cash, then 86s. was reached; afterwards as low as 
84s. was accepted, closing in the forenoon sellers. In the 
afternoon business was Bae at 84s. 6d, and the market 
was steady at the close. After the last decision of the iron- 
| masters regarding the reduction of their miners’ wages, and 
| the firm resolution of the makers, it was generally thought 
| that the men must give way, and the furnaces be blown in, 
|} and in consequence of this a good deal of “ bearing” took 
| place during the last few days. The aspect of things has 
| now undergone a change, and there is a prospect of some 
more of the furnaces being blowa out. There were seventy 
| furnaces in blast nearly a week ago, but already that number 
| is sensibly reduced. Those at Govan Iron Works are damped 
| down; two are to be at once blown out at Clyde Iron Works, 
| and the remainder immediately damped down. Last week's 
| shipments amounted to 7372 tons as against 14,000 tons in 
| the corresponding week of last year. The total decrease 

since Christmas is now upwards of 73,000 tons. 


| The Scotch Miners.—A large proportion of the miners 
| working to sale colliery owners in Lancashire have now 
resumed work, owing to the second reduction of 20 per cent. 
having been departed from. Many of the ironmasters’ 
miners are working at whatever terms they can get, the 
| reduction in some instances being 45 per cent. on what they 

were getting two or three months ago. The men of Wishaw, 
| Holytown, Motherwell, &c., who are now working at only 
20 per cent. reduction, ate not content with their own posi- 
|tion, but they are determined, apparently, to bring all 
| the other miners in the country out on strike until they also 
| secure the same terms. In Ayrshire it has also been resolved 
to strike against the last reduction of wages. A third re- 
| duction has been announced in Fife and Clackmannan, and 

the men resolved at a great mass meeting held in Dunferm- 
| line yesterday to finish, their existing contracts with their 
| employers at the earliest opportunity, so as to be in @ posi- 
tion to offer resistance to it. At the meeting just referred to 
the chairman said he was opposed to the masters and 
| workmen going against one another, as that destroyed the 
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iry has been held at 











| interests of both. He was strongly against a strike, and 
| would stand between the two parties to prevent it. The secre- 
| tary of the association said that no amount of “ tall talk” on 
the part of the miners could terrify trade into the country, of 
terrify the masters isto submission. Within the last two 
| weeks about 100 miners have been booked at Dunfermlise 
| for emigration es to America. ‘In most cases the men 
are taking their families with them. The exodus is the 
| result of the recent reductions in the wages. 
Edinburgh and Leith Engineers’ Society.—A meeting of 
this society was held last week, Mr. Robert C. Reid, C.E., in 
A paper was read by Mr. C. Graham Smith, 
Stad. Inst. C.E., on “ Retaining Walls,” 
Glasgow Association of Engineering and Shipbuilding 
Draughtemen.—A meeting of this association was cate 


contracts by notices which expired on Satur- | Thursday evening, when a very interesting paper was 
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by Mr. R. Thomeon on “Steam Joints,” in the course of 
which the author explained thoroughly the different methods 


e. ae 


FOREIGN AND COLONIAL NOTES. 





of making steam-tight joints, and what were the obj 
to some of them. Mr. Thomson also touched upon the subject 
of “ faces” of safety and stop-valves, which was the cause of 
a lively discussion afterwa 


The Proposed Wet Dock at Ayr.—Mr. Walter Scott, of 
Neweastle, the contractor for the new dock which is about to 
be constructed at Ayr, and Mr. Meik, of Sunderland, the 
engineer, were in the town last week making arrangements for 
commencing operations. It is expected that the work will be 
begun in a week or two, and will, for the present season, con- 
sist of pile-driving. When the work been properly 
started a large number of men will be employed. 


Tapping the First Blast ata New Foundry.—Manufacturin 
operations were formally commenced last week at the O 
Foundry, a new establishment recently erected in Glasgow 
by Messrs. Hutchinsons, Binnie, and Arnot, all of whom are 
practical ironfounders. There was a large attendance of the 
friends of the firm. The ground occupied by the works 
extends to about 4000 square yards, and the works have 
been erected from the plans of Mr. John A. Hope, con- 
sulting mechanical engineer, Glasgow. Among the goods to 
be produced at the Uak Foundry there will be urinals, 
balusters for staircases, baluster railings, cattle troughs, 
drinking fountains, stable fittings, garden chairs, gas-lamp 
pillars, ornamentai railings, and tomb pillars, and chains. 


Purification of the Clyde.—It was announced at the ordi- 
nary monthly meeting of the Clyde Trust, held last week, that 
a communication had been received from the Home Secretary 
stating that the Government pro to take action in con- 
nexion with the purification of the Clyde. This resolution 
was in response to a memorial that had been presented to jthe 
Government on behalf of the various representatives of the 
local authorities in the valley of the Clyde, eskieg them to 
appoint a royal commission to inquire into the whole subject, 
with the view of fixing upon some plan that might be re- 
commended to the different local authorities. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrippiesproucH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was 8 
better attendanve on ’Change at Middlesbrough, all the iron- 
masters who had been in London attending the successful 
meeting of the Iron and Steel Institute having returned. 
There was no business done, conversation being confined 
almost entirely to the position of affairs in South Durham 
and Chewlenl. Nominally No. 3 Cleveland pig was quoted 
as high as 7(s., but we did not hear of any transactions at 
that figure. In the finished iron trade there is absolutely 
nothing doing. 

The Difficulty in the Durham Coal Trade.—As we hoped 
and anticipated last week, the difficulty in the Durham coal 
trade was speedily and amicably arranged. The men accepted 
the reduction and returned to work. Another serious stop- 
page of work has unfortunately taken place in Durham 
owing to an agitation amongst the men to labour only eleven 
days each fortnight, enjoying leisure on what they call 
“baff” Saturday, that is to say, having a holiday each aiter- 
nate sixth day. On this subject there is great difference of 
opinion. At several of the pits the menare idle. The masters 
are threatening another poluellinn of 10 per cent., and the 
aspect of affairs is anything but satisfactory. 


The Cleveland Miners and their Wages.—A most serious 
state of things exists in Cleveland. It was hoped last week 
that the proposed reduction of 2d. per ton would have been 
accepted by the miners and that work would not be stopped. 
Unfortunately the men declared last week that they would 
not agree to the reduction, and on Saturday last the whole of 
the mines were closed. A meeting of the council of the 
miners was held that day at Saltburn, and each delegate re- 
farted that his lodge had resolved to resist the reduction. 
Vith the exception of two lodges there was a unanimous vote 
of resistance, and the council passed a resolution accordingly. 
On Monday, therefore, the mines remained closed, and about 
7000 men were on strike. There are some stocks of ironstone 
in Cleveland, but to keep the blast furnaces in full operation 
all the available stone will quickly disappear. In the 
course of a few days some of the blast furnaces will be 
dawped down and a great many men will be thrown out 
of employment. It is to be regretted that a large section 
of the Cleveland miners are so determined to resist the pro- 
posed reduction. Of course a continued strike of the iron- 
stone miners will result in a diminution of the consumption 
of fuel, owing to a stoppage of blast furnaces, and thousands 
of the pitmen will be pad off. The temper of the Eston 
ironstone miners to-day showed that they do not care to 
resume work. They declined to hear a deputation from the 
National Miners’ Association, because the meeting was to be 
held indoors instead of in a field. If there is not some de- 
cided movement made this week towards settling the strike, 
the masters will claim a heavier reduction, than 12} per 
eent., and a protracted struggle and stoppage of work is 
expected. 

The Engineering and Shipbuilding Trades.—In these great 
branches of industry there is — Se special 
notice. All the shipyards on the Tyne, Wear, and Tees, are 
actively engaged, and the engineering establishments have a 
good deal of work on hand. 














Moxrreat Harpovur.—A report from the Montreal har- 
bour engineer shows that a good deal was done last year for the 
_geovennans of the channel and the harbour by dredging, 
and the construction of new wharves. ‘The work is to be con- 
toued until the port is in a condition to easily 
“i the river and ocean vessels which are likely to visit it. 


Gas at —The Guelph (Canada) Gas Company has 
declared a divi of 8 per cent., and to issue new 
stock for the purpose of building additi works. 


third section of the Ballarat and Maryborough Railway was 
turned in February. Ata banquet which took place on the 
oceasion, Mr. Gillies, on behalf of the Victorian Railway De- 
— said the returns derived from the North-Eastern 

ilway of Victoria had thus far greatly exceeded the ex- 
pectations of the Victorian Government. 


Charleston and Liverpool.—Charleston, South Carolina, 
is anxious for the establishment of a direct line of steamers 
to Liverpool. Unfortunately South Carolina credit is not 
very strong just at present. 


Steel in the United States.—A ition presented by 
American steel consumers to the United States Congress 
contains the names of upwards of 350 prominent manufac- 
turers in all pote of the Republic, representing a capital of 
upwards of 100,000,000 dols., and employing more than 50,000 
hands. The object of the petition is to secure a reduced and 
specific duty on steel. 


Southland (N.Z.) Timber Trade.—Some idea of the pro- 
portions which the Southland (New Zealand) timber trade is 
assuming may be inferred from the fact that 250,000 super- 
ficial feet of sleepers, boards, scantlings, &c., passed down the 
Wixton and Bluff Railway in a single week at the close of 
1873. Of this ‘quantity 190,000 ft. were carried by three 
trains of from eighteen to twenty-two wagons each. A rise 
of 30 per cent. has been established in prices during the last 
twelve months, and at the last dates the demand presented 
no signs of diminution, 


Railway Extension at Montreal.—An informal meeting of 
the Montreal City Council has been held to take into con- 
sideration a communication from Mr. Brydges stating that 
an extension of the Grand Trunk Railway of Canada to the 
Champ de Mars would probably cost 500,000 dols. A letter 
was also submitted from the Minister of Justice offering the 
Champ de Mars, free of cost, as a site for a central railway 
station. 


The Mississippi.—The condition of the bars at the mouth 
of the Mississippi is reported to be improved. Several 
steamers have recently entered and cleared. 


Northern Colonisation Railway.—Mr. Legge, chief en- 
ineer of the Northern Colonisation Railway, arrived at 
tawa. He estimates the cost of constructing the line at 
about 30,000 dols. per mile. 


Belgian Iron.—The exports of iron from Belgium in 
January amounted to 16,800 tons, as compared with 19,290 
tons in January, 1873. The exports increased 1000 tons to 
England, 2500 tons to France, 1500 tons to Italy, and 500 
tons to the Low Countries; but they fell off 5000 tons to the 
Zoliverein and 2600 tons to Spain. 


Great Western Railway of Canada.—Mr. Kennedy, chief 
engineer of the Great Western Railway of Canada, and Mr. 
Clark, C.E., of Philadelphia, have examined the river at 
Clitton, Ontario, with a view to the erection of . — track 
rigid iron bridge, the p t pensi idge being 
scarcely adequate to the traffic of the railway. 
A Canadian Ship Canal.—The Canadian Government is 
about to construct aship canal from Port Dalhousie on Lake 
Ontario to Thorold. The locks on the whole distance will be 
eighteen in number, having an average lift of some 14 ft. 
They are to be 45 ft. wide and 270 ft. long, and they are to 
be built of cut stone. 


New Zealand Steam Navigation.—The New Zealand Steam 
Shipping Company, which has been carried on successfully, 
wi ee for its head-quarters, is to be re-constructed 
and extended so as to secure a large capital and to spply the 
same profitably in a wider sphere of operations. ith this 
object, it is —or to carry the capital to 150,0001., and 
eventually to 250,000/. The capital at present paid up is 
56,6402. 


American Naval Contractors.—The Naval Committee of 








for the relief of contractors for ironclads built during the 

war. It allows these contractors to prosecute claims re 

a Court of Claims for losses sustained in the construction of 

ironclads, when the Government changed the plans and 

—— and prolonged the time occupied in completing 
=. 


Harbour Deepening at Port Adelaide.—Substantial im- 
provements have been-carried out during the last few years 


has been increased 2 ft. and on the inner bar a steam dredge 
has = a space 200 ft. broad, 14 miles long, and from 1 ft. to 
4 it. deep. 


Melbourne and Hobson’s Bay Tnited Railway.—The 
number of vessels which discharged passengers and cargo at 
this company’s pier during the last half of 1873 was as 
follows: Foreign, 70; colliers, 18; intercolonial steamers, 
130; total, 218. The working expenses of the second half 
of last year were exceptionally large, the increased consump- 
tion of, and the rise in the price of fuel being equal to an 
additional expenditure of about 3100/. per annum. Never- 
theless, the profit realised by the company during the second 
half of 1873 was at the rate of 8} per cent. per annum upon 
its share capital. 

Street Cleansing in New York.—In ten years the annual 
expenditure for ing the streets of New York has in- 
creased from 13,500 dols. to 1,000,000 dole. At the same rate 
of increase, the expenditure in 1584 would amount to up- 
wane of 70,000,000 dols. But probably reforming tendencies 





ihe wharves will soon extend as far as 


the Senate of the United States has agreed to report a Bill | of 


at Port Adelaide, South Australia. The draught of water | 5, 


for the summit section of the northern line through 
to Blueskin are now ready, and it was expected that 
edge y wgmy kody yang by cer ty Loy oeg 
for. There will be a tunnel 1400 yards in length, but the 


Death of a Swiss Engineer.—The death is announced at 
Cairo of Pioda, a Swias civil i and son of the 
oon Me anied “p plosion of ined and he 

ly wo! an explosi ite, 
diedot the early age of 30, ‘ 

Permanent yf A the Baltimore and Ohio.—During the 
past fiscal year 132 new cross ties, 8637 tons of iron, 
11,012 tons of steel rails were used in repairing and construct 
additional tracks on the main stem of the Baltimore and Ohio 
Railroad. The company also laid 27,508 cross ties and 878 
tons of steel rails on the Washin branch; 64,514 cross 
ties and 554 tons of steel, and 2363 tons of iron rails on the 
Parkersburg branch; 2620 tons of new rails, 1522 tons of re- 
rolled rails, and 18 tons of steel rails on the Central Ohio 
division ; 2556 tons of new and ired rails on the Lake 
Erie division ; and 202 tons of re-rolled rails on the Newark, 
Somerset, and Straitsville division. 

Air Brakes on the Grand Trunk.—The Grand Trunk 
Railway Company of Canada has furnished the whole of its 
passenger trains with air brakes. The company has leased 
the Port Huron and Michigan Railway for years, and has 
at the same time established an independent route to Chicago, 


_ Coal in Nova ponent og Be ows 28 —e mines in per 
ing operation in Nova Scotia ear. production 
these mines amounted to 1,051,407 of the value of 
2,699,347 dols. The sales of Nova Scotian coal increased 
last year to the extent of 95,198 tons. 


hae of Demerara.—The construction of sea. defences 
on the west coast of Demerara is contemplated, at a cost of 
181,500 dols. 


An American in British India,—Mr. Samuel Woodson, an 
American engineer and railroad builder, has arrived at 
Marseilles en route for India, where he is to meet the second 
son of M. de Lesseps and join him in his surveying labours 
in connexion with the proposed Central Asian Railway. 


von ay the Murray.— have been prepared for a 


E 
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bridge to be thrown across the Murray River at Eelmea, so 
as to the colonies of Victoria and New South Wales. 
The estimated cost of the work is 60,000/. 











Tarecrarn Steam Launcu.—We quote the followin 

from the Times :—“ In our recent notice of the direct Unitec 

States telegraph cable, manufactured at Messrs. Siemens’ 
works, we referred to the fine cable ship Faraday, which has 
been built for laying the cable. This vessel will be furnished 
with one of those handy and necessary adjuncts of all large 
ships—a steam launch. This launch is of special construc- 
tion, and has been built by Messrs. Yarrow and Hedley, of 
Poplar, and was launched on Tuesday morning. Two runs 


steamers. The object of the launch under 
barges with shore ends, and in other respects to facilitate the 
cpeneions connected with the laying of the shore ends of 
the cable. This department of cable laying entails a con- 
siderable amount of labour on coasts which ships are 
unable to approach. The little vessel is built of teak, in two 
thicknesses, and is moulded to withstand a considerable 
amount of sea. She is 33 ft. in length, 4 ft. 6 in. in depth, 
nS Se ee She has a pai 
igh-pressure engines, wi! in. cylinders, 64 in. s yand 

i Lodiaatad haves dover. AS; Socne tie ene 
75 lb. inch, at which with 250 revolutions, she develops 
a of nine miles an hour. She has a three-bladed 
gun-metal screw 2 ft. 9 in, in diameter and 3 ft. 6 in. 
pitch, and is capable of towing a barge loaded with 50 tons 
of cable. The engines are for driving 
machinery besides the screw er, being constructed 
with a view to the special service for which the vessel i 
designed. Thus on one side of the launch is a drum 
uliar construction, connected by wheel gearing with the 
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Railways in Otago (N.Z.).—The reclamation of a site for 


the chief railway station at Dunedin is being with. 
The Tuapoka Hallway Works inthe food of Manuka 
Creek ars reported . Alarge number 

Chinese labourers , 


Ballarat and Maryborough Railway.—The first sod of the | yj 





































































































~ ——- ~ .- <= —_ cone 
: ce tt D : rte ae 
bee tee 5 fit AP ees ect AS ek a ah ck Sas nt Er ret mn lho - 


— 


— 







































362 


ENGINEERING. 





[May 15, 1874. 








ROCHFORD’S SAFETY VALVE. 

Some time ago we had occasion to reply to numerous 
inquiries respecting the prize of 100/. offered early in the 
year 1872, for the best spring safety valve, by the editor of 
the Nautical Magazine, and this being so we believe that 
many of our readers will regard with interest the valve 
which ultimately took the prize in that competition. The 
valve in question, which we illustrate below, is one designed 
and patented by Mr. Rochford, and it is now being manu- 
factured by Messrs. John H. Wilson and Co., of Cornhill, 
Liverpool. It consists, as will be seen from the engraving, 
of a light brass valve having a narrow bearing on a gun- 
metal seat fitted to a cast-iron casing, this valve being 
directly loaded by a long flexible helical spring formed of 
round steel. The spring is enclosed in a light brass cylin- 
drical casing, which is screwed on to the valve, and the 
upper end of which slides on the brass plug against which 
the upper end of the spring abuts. This cylindrical casing 
will from its position serve as a stop in the event of the 
apring breaking. Washers interposed between the upper 
end of the spring and the plug just mentioned afford the 
means of adjusting the pressure on the valve. 
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A spindle is cast on the valve, as shown, and this passes 
up through the top plug, and has fixed to it at the topa 
cap provided with projections which enable the easing lever 
to raise the valve. The cap can be removed and a spare 
lever arranged to bear directly on the spindle, so as to enable 
the valve to be loaded with dead weights in the event of the 
spring breaking. The casing containing the spring may, 
we should add, be filled if desired with a heavy oil, so as 
to preserve the spring from corrosion. The springs are, 
however, made from a specially prepared steel, and it is 
stated that this precaution is really unnecessary. The casing 
is closed at the top by a bolted cover, provisions being made 
for securing it by a padlock, as shown. 

In the trial of Mr. Rochford’s valve made in accordance 
with the terms of the Nautical Magazine competition, the 
valve was applied to a Lancashire boiler 33 ft. long by 
7 ft. 2in. in diameter, with flues 2 ft. 8 in. in diameter, the 
firegrate area being about 30 square feet. The valve was 
loaded to 60 lb. per square inch, and it was found that 
under the most severe firing it was impossible to increase 
the pressure above 634 Ib. per square inch, while when the 
pressure was reduced to 60 Ib. the valve closed promptly. 
The simplicity of the valve is an important point in its 
favour, and its performance appears to have been all that 
could be desired. 





= 





Canapray Ratis.—It is interesting to note that one of the 
contracts for rails on a section of the Intercolonial Railway 
has been awarded to Messrs. W. Hamilton and Son, of 
Toronto. The works of the firm in question are in full opera- 





STEAM WINDING WINCH. 
CONSTRUCTED BY THE PRAGUE ENGINE COMPANY (FORMERLY DANEK AND CO.), PRAGUE. 
Fig 6. 
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Tue little machine illustrated in our engravings above and 
on page 354 is almost too small to be called a winding engine, 
and in our general articles on the machinery at Vienna it 
will be found classed with “ Cranes and Hoisting Machi- 
nery,” but we have unfortunately no exact equivalent to 
to the German “ Dampfhaspel,” and are compelled to de- 
signate it by the somewhat clumsy expression “ winding 
winch.” As regards its construction and use it is in fact 
simply a small winding engine. The most notable feature 
in it is the arrangement for reversing the engines, an in- 
vention of Herr Vincenz Danek’s, and in its general con- 
struction it is so made that it can be easily transported by 
horses or otherwise along steep roads, or in other places, 
such as often occur where such machines are required, and 
where the carriage of heavy castings would be difficult or 
impracticable. 

In our engravings on page 354, Fig. 1 is a side elevation 
(with drums removed) and section through the guides ; Fig. 2 
a section through the drums; Fig. 3 a plan of the whole, 
partly in section; Fig. 4 a cress section of the bedplate 
through the guides ; and Fig. 5 a cross section of the bedplate 
close to the cylinder. On the present page Fig. 6 is an end 
elevation of the whole, with section of one cylinder and 
valve chest; and Fig. 7 sections through the valve itself. 

The engine has two cylinders 7 in. in diameter by 10 in. 
stroke, placed one on each side, and with one of them the 
feed pump (worked from the crosshead) is cast. The front 
cylinder cover forms part of the bedplate, which has also 
the guides and the plummer block in one piece with it. 
The piston rod head (cast iron) is made with a web extend- 
ing down from each side of the double eye (see Fig. 4) 
leaving an open space between, and through this space the 
upper guide bar passes, the bedplate itself forming the 
lower guide. This is a very simple and efficient arrange- 
ment for small engines; it would be improved by the addi- 
tion of a brass liner under the foot of the head, or some 
other arrangement by which wear on the foot or the 
guide could be taken up without depressing the centre of 
the piston rod. Plain discs are provided instead of cranks, 
and the brake is placed on the periphery of one of these. 
The driving pinion is placed on the centre of the engine 
shaft, and gears with a spur wheel cast with the drum 
centre. To make up the framing of the drum, four castings 
are used, besides the wooden rings, viz., two ends, A and D, 
and two centre pieces, B and C. Each end casting is 
secured to the half of the centre nearest it by a flanged 
coupling. The end, A, is quite plain, and is keyed on to 
the shaft. The centre piece, B, is also keyed on to the 
shaft and has cast with it the spur wheel above referred to. 
C and D are not keyed to the shaft ; C is driven from B by 
a ring of through bolts of which two are seen jn the section, 
Fig. 3, and D is driven through the bolts in the coupling. 
Each of the six arms of D has a boss close to the flange 
with a hole through it (Fig. 2), and the little bracket, E, is 
so placed that any of these bosses can be brought opposite 
it. The object of this arrangement is to adjust the length 
of the rope before commencing to work, in order to do which 
the bolts connecting C to B are taken out, and the drum, 





tion. 





C D, held fast by a bar put through E and one of the holes in 
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| the bosses just referred to. The drum, A B, can then be driven 
by itself, and the free part of the rope (one end of which is 
| is, of course, connected with A B, and the other held fast 
| by C D) made exactly the desired length. The machine 
rests entirely on timber framework, and the plammer blocks 
of the drum shaft are made entirely separate from the bed- 
plates, so that the diameter of the drums may be made 
| always to suit the special requirements of each case. 
We have reserved description of the reversing gear—to 
understand which reference must be made to Figs. 3, 6, and 
7—to the last. Each valve is worked by an eccentric in 
the usual manner. The valve chests are cylindrical 
chambers of about the same size as the cylinders, and bored 
} out. Each valve has its face turned to the radius of the 
| chest and divided into three sections (Fig. 6), a, 5, and c, 
| either one of which can be brought over the cylinder ports 
by moving the hand lever, A, which turns the two valve 
| spindles by means of the connecting rods, &, and levers, /. 
Of the three faces, bis perfectly plain and solid, and when 
brought over the cylinder ports (as shown in Fig. 6), it acts 
as a stop valve, entirely preventing access of steam to the 
cylinders. The sections of the faces, a and c, are seen in 
| Fig. 7. They are so arranged that when a is opposite the 
| ports the engines shall move forward, and when c is 
opposite them they shall move backward. Fig. 7 shows 
| clearly the way in which the reversing takes place, the 
two faces being shown for the same position of valve, and 
| the course of the steam being indicated by the arrows. 
| This ingenious arrangement allows any desired lap to be 
| given to the valves, and is particularly well adapted for 
| small engines and for situations where repairs to valve 
gear may be difficult to execute. The blank face 5, is a ne- 
| cessary part of the arrangement, but it is useful in making the 
| slide valve act also as a stop valve. We see no reason 
| why this arrangement of reversing valve should not come 
into extended use. 








| Laxe Svrertor Inox.—The value of the ore raised and 
| the iron produced in the Lake Superior district between 1545 
and 1873 inclusive, was estimated at 55,000,000 dols. 
| Tax Instiretion or Crvit Exorneens.—At the last meet- 
ing of this Society, for the session 1873-74, held on Tuesday, 
the 12th inst , Mr. Harrison, President, in the chair, seventeen 
candidates were balloted for, and declared to be duly elected, 
| of whom five were members, viz.: Mesers. Roscoe oe 
| Locomotive and Carriage Superintendent of the Scinde, Pun- 
| jaub, and Delhi Railway; George Bush, Chief Engineer of 
the Iquique Railways, Peru; William Frederick Gooch, 
Newton-le- Willows; William Norman Swettenham, New- 
town, Montgomeryshire; and Sir William Thomson, LL.D. 
F.R.8., Glasgow University. Twelve gentlemen were elected 
iates, viz.: Messrs. John Ashworth Bolton; William 
| Climie, Spanish Town, Jamaica ; Thomes Hillas Crampton, 
| B.A., Westminster ; Samuel Cutler, Millwall; William Boyd 
| Fitagerald, Stud. Inst. C.E., Douglas, Isle of Man; Jobo 
| Newman, Stud. Inst. C.E., Contractor's Staff, Kington and 
= Radnor Railway; Charles Ower, ban snag mand ery 
| William Smith, Ramsgate ; George Spencer, Cannon-street ; 
| George e Thoms, Assistant Engineer, Aire and Calder 
Navigation ; William Topley, Geological Survey of England ; 
and Robert Geor, Jnderdown, General Manager of the 
Manchester, Sheffield, and Lincolnshire Railway. It was 
announced that the council had admitted Messrs. George 
Vaughan Brown, James Brand Cree, and George Wood, 2 
students of the Institution. The additions to the roll during 
the session have included 23 members, 167 associates (0! 
whom 39 were previously students) and 86 students. The 
ister now contains the names of 15 members, 
members, 1344 associat.s, and 300 students, | a 
total of 2468 as against 16, 780, 1227, and 272, 
2204, at the same time last year, there having thus been #° 
increase of 74 per cent. 
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WE illustrate above a well designed little hand-planing 
machine recently introduced by Messrs. C, Churchill and Co., 
of 28, Wilson-street, Finsbury, and which will be found 
useful not only in small shops but in many large ones, for 
light work. The arrangement of the machine will be 
clearly understood from the perspective view. It consists of 
a vice for holding the work, and having on one side of the 
fixed jaw a bearing, in which turns the end of a second 
bearing carrying an arm parallel to the side of the vice ; at 
the end of this shaft is a third bearing for carrying a short 
vertical arm, to the top of which is attached the slide in 
which the table rests. The tool holder works in a slide as 
shown at right angles to the table, which is moved to and 
fro by a screw and small hand wheel. Motion is given 
to the tool slide by a lever actuating a rack and pinion, and 
the mode of fixing the tool itself is clearly indicated. It 
will thus be seen that a universal motion is obtained, so 
that work can be executed in any desired position. 

The diagram annexed shows the method of attaching the 
tool to an ordinary vice. 

SILICON IN PIG IRON. 
On the Condition in which Silicon Exists in Pig Iron.* By 
KE. HanprieLp Morton, F.G.8., Newport, Mon. 

Tue author was induced to make a few experiments upon 
the subject of this paper by noticing that silica was obtained 
in the insoluble residue, when pig iron containing a large 
quantity of silicon was dissolved by dilute sulphuric acid in 
vacuo, instead of silicon, which had been expected as the re- 
sult of the decomposition of the pig iron under these condi- 
tions. This fact appeared to clearly point out that the theory 
of the silicon being intimately mixed with the pig iron was 
tntenable, at least as regards this particular pig, which being 
a No. 1 Bessemer iron containing 4.612 per cent. of silicon, 
was, therefore, not at all ealiboly to contain silicon in ad- 
mixture, if that element ever occurred in pig iron in such a 
condition. A considerable number of experiments were made 
with the view of ascertaining how far this conclusion was 
correct. 





Weighed quantities of the Bessemer iron were placed in 
sealed tubes with Nordhausen sulphuric acid, in atmospheres 
of carbon, dioxide, and hydrogen, and also in vacuo; the 
tubes were then heated in an air bath by two Bunsen’s burners 
for 24 hours, but in every case the silicon contained in the 
pig iron had been converted into silica and a small quantity 
(f sulphur dioxide formed in the tube, which occasioned suffi- 
cient pressure to blow the top off the tube with a smart re- 
port when cracked with a file. On examining the insoluble 
residue from these experiments under the microscope, per- 
fectly transparent crystels of silica were observed, inter- 
spersed with opaque pieces of the same substance. When 
these residues were treated with hydrofluoric acid, complete 
solution was effected. 

The next attempt to isolate the silicon in this pig iron was 


HAND-PLANING 


MACITIIIN E. 


made by heating weighed quantities of the iron with an ex- 
cess of pure iodine in sealed tubes, all air being first displaced 
by carbon dioxide, the same heating apparatus being used as 
in the sulphuric acid experiments. At the end of 24 hours 
all iodine vapour having disappeared, one of the tubes was 
opened and the contents analysed with the following results : 





per cent. 
Iodine ... See on coe ©: 06.482 
Iron ae bie dae «- 20,013 
Silica ose ese ui 1.709 
Carbon ... eae oes ete 0.759 

98.913 


Directly the tube was cracked the pressure of gas blew the 
top off. The contents consisted of dull red lumps, the whole 
of the iron having been converted into the ferrous iodide, as 
the above figures correspond to the formula FeI,. There 
can be little doubt but that the silica formed in this experi- 
ment was due to a slight decomposition of the carbon dioxide 
with which the tube was filled, the greatest part of the silicon 
having been converted, in all probability, into an iodine com- 
pound. For although iodine vapour is without action upon 
silicon under ordinary conditions, it is highly probable that 
when silicon in the nascent state is presented to iodine 
vapour, a compound of iodine and silicon may be formed. 
These results were confirmed by several other similar ex- 
periments. This pig iron was also carefully tested for 
graphitoidal silicon 5 treating the iron with hydrofluoric acid ; 
the insoluble residue was filtered off and ignited to get rid of 
carbon, when a mere trace of a dark powder remained, which 
proved to be iron. From these results it may fairly be con- 
cluded that the silicon contained in pig iron does not exist 
in a state of mechanical mixture, but exists combined with a 
portion of the iron as a silicide of iron, in the same manner 
that carbon existe as a carbide of iron, only differing from 
carbon in so far that it does not exist in a graphitoidal form 
in pig iron. If the pig iron used had contained any uncom- 
bined silicon, it would have been found in the insoluble 
residue from the experiments with Nordhausen sulphuric acid 
and hydrofluoric acid, and as it is insoluble in even the latter 
acid after having been strongly heated, and as any uncom- 
bined silicon must have been ted intensely in the blast 
furnace, there can be little doubt that, as a rule, pig iron does 
not contain any uncombined silicon. 

The author then made the following experiments in order 
to ascertain whether or not the hypothesis of the combination 
of the silicon with the iron was correct ; 0,1694 grm. of the 
Bessemer pig iron was plaged in a platinum boat which was 
then introduced into a porcelain tube. A current of carbon 
dioxide was passed through the tube to displace the air, after 
which pure dry hydrogen was passed through until all the 
carbon dioxide had been driven out. The portion of the tube 
which contained the boat was then heated for five hours to a 
very bright red heat in a Fletcher's gas furnace, the current 
of hydrogen being maintained until the tube was cold. The 
boat was then withdrawn and weighed, when it was found 
that a loss in weight of 0.004 grm. had taken place. The 
gas as it left the apparatus was passed through a wash 
bottle containing a weak solution of pure caustic potash 
(prepared from aleohol); at the end of the experiment this 
solution was made acid with pure hydrochloric acid, evapo- 
rated to dryness and ignited, when an insoluble residue of 
silica was obtained, which gave 0.344 per cent. of silicon on 
estimation. The iron in the boat (which after its with- 
drawal from the tube showed no signs of oxidation) was 


analysed with the following results : 
per cent. 
Tvon ase ome nes ove «=—:92.018 
Silicon ... soe eve ove 4.130 
Graphitie carbon F 1.622 


For comparison with the above analysis is subjoined the 
analysis of the pig iron used : 





This shows that there was a loss of silicon to the amount of 


per 
The above experiment was repeated several times with 
almost identical results. It will be observed that the amount 
of silicon found in the caustic potash solution very nearly 
corresponds with the amount of loss of silicon sustained by 
the iron operated upon, thus 4.130 per cent. + 0.344 per cent. 
=4.474 per eent. silicon instead of 4.612 per cent., the diffe- 
rence being 0.138 per cent. 
_ In the event of the silicon being in combination with the 
iron, the author calculated in the above experiment upon 
the reducing power of hydrogen being able to decompose 
pen) silicide K€ — oe formation of siliciuretted 
ydrogen, which wou posed by the caustic potash, 
and this appears to have taken lees. Possibly the tem- 
perature of molten iron is required to effect the decomposi- 
tion of the whole of the silicide of iron, or else the attraction 
of iron for silicon is so strong, as to defy in great measure 
the reducing power of hyd This last hypothesis is by 
no means improbable when high temperature of molten 
iron is taken into account, for the fact is pretty generally 
admitted that chemical affinities are frequently reversed in 
the presence of an int temperat 
A sample of white pig iron containing a large quantity 
of silicon having been given to the author, he thought it 
might be interesting to ascertain whether hydrogen had 
the same effect upon the silicon eontained in the white iron, 
as it had upon that contained in the Bessemer iron used in 
the preceding experiments: (.1420 grm. of the white iron 
was heated under the same conditions, and in the same 
apparatus that was used in the preceding experiments, for 
six hours at nearly a white heat. When cold the iron was 
analysed, as was also the caustic potash solution, with the 
following results : 





Potash Solution. 
per cent. per cent. 
Iron ... ee 89.201 Silicon ... eve 0,494 
Carbon grph. 1.060 
Silicon oe 4.287 
The composition of the white iron used is shown by the 
following analysis : 





per cent. 
Iron ... ay Se age 90.000 
Carbon grph. ... ne ose 2.975 
Silicon ‘ae ove seo 4.704 
Undetermined bse eee 2.821 

100,000 


The amount of silicon found in the potash solution was 
0.077 per cent. more than is required to account for the loss 
of silicon sustained by the iron used, which amount may be 
said to be within the limits of error of experiment. 

The following Table shows the amounts of loss of silicon 
sustained by both kinds of iron used in these experiments, 
and also the silicon found in the potash solutions : 


Silicon found 
in Potash 
Loss of Silicon. Solution. 
r cent. per cent. 
Bessemer pig iron . 0,482 0.344 
White 0.417 0.494 


On comparing the results obtained from the two kinds of 
iron used, it is evident that the effect of hydrogen upon the 
silicide of iron is identical in both cases, and this has led 
the author to believe that the amount of silicon lost by the iron 
in each case, is due to the silicide of iron containing an atom 
of non-saturated silicon, or in other words, the silimde of iron 
was super-saturated, and consequently the non-saturated 
atom of silicon united with the hydrogen, leaving a lower 
silicide of iron undecomposed. Whether this is the case or 
not can only be determined by treating samples of iron con- 
taining smaller quantities of silicon in the same manner, and 
observing whether there is any loss of silicon sustained by 
them. These and other experiments the author hopes to 
complete shortly. Another curious point to be noticed in 
the experiments with hydrogen is that a loss of graphitic 
carbon has occurred both in the Bessemer and white iron, 
and the loss in each case is somewhat about the same amount. 
The author is at present unable to offer any definite explan- 
ation of this circumstance, as every precaution was used to 
secure the absence of air from the apparatus. 

In conclusion it may be fairly considered from these ex- 
periments that silicon in pig iron is contained as a chemical 
compound of iron and ion, and not as a mechanical 
mixture. 


THE IRON AND STEEL INSTITUTE. 

PrestpentiaL Appress ory Ma. L. Lowratan Beut. 

Delivered in London, May 6, 1874. 
(Concluded from page ey) 

Wuarever may be the ultimate destiny of the direct process 
as described by our colleague, I, for one, am grateful to him 
for the valuable information he has acquired, and communi- 
cated {to us, in jhis experiments on the reduction of iron ore 
in the furnace which is noone ty his name. In my first ad- 
dress from this chair, I called attention to the immense 
service likely to be rendered by the regenerative furnace in 
the manufacture of steel, of which commodity the weight 
annually uced has since then reached the important 
figure of 250,000 tons. : 

Cotng a a centres ethentine Se pvtartion, there is 
no more liable to be contaminated by foreign matter, 
sensitive to the influence of such foreign 
matter,than iron. One or two-tenths of carbon per cent. 
may impair its malleability, and a little above the ten-thou- 
sandth part of more or less, may constitute the 
difference between steel being manageable in its manufacture, 
or the rever$e. On the other hand, phosphorus may exist in 
bar iron, aud even improve its facility of manipulation in the 
rolling mill, while its in far less quantity renders 
steel entirely useless. and phosphorus may then be 
with iron, of course in very minute 
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r cent. 
Iron (by diff.) ... oes ove 92.375 
Graphitic carbon eee oes 2.800 
Silicon ose eee woe 4.612 
Phosphorus ae we wo 0.110 
Sulphur oes os ies 0.103 
100,000 


quantities, without serious injury to the product; but the 
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question has been raised lately by M. Euverte, of Terrenoire, 
whether it is not the concurrent presence of these elements 
which exercises so fatal an effect on the quality of steel. 
When Mr. Bessemer first tried to apply his steel to the 
production of a railway bar, his attempts in many, indeed, 
in mpst cases, were unsuccessful. Subsequent investigation 
made it appear that the passage of so large a body of air 
through the melted pig, as is requisite to decarburise the iron, 
leaves a quantity of oxygen, either combincd with, or oc- 
cluded in the iron. To remove this, a certain quantity of 


moves the oxygen asanoxide. The spiegel is thus used as 
the vehicle of recarburisation, for, in removing the oxygen 
absorbed in the converter, carbon at the same time is added. 
M. Euverte points out that the employment of 7 ewts. of 
spiege!, containing 9 per cent. of manganese and 5 per cent. 
of carbon, to 3) tons of Bessemer steel, gives an excess of 
carbon; and if less spiegel is used, the deficiency of man- 
ganese interferes with the malleability of the product. By 
means, however, of the substance known as ferromanganese, 
whichis manufactured commer ially, containing as mu has 
75 per cent. of the last-named metal, this difficulty is 
avoiied. By its aid, M. Euverte expresses the utmost con- 
fidence in being able to declare, as a natural law, that we 
may introduce phosphorus into cast steel, provided carbon is 
eluninated, and that the less carbon the more phosphorus 
may be preeent. 

Che French metallargist does not pretend that we are en- 
titled to infer that steels containing phosphorus are as good 
as those free from it; on the contrary, he recommends the 
use of materials containing the smallest quantity of this in- 
gredient. Inasmuch, however, as we now possess the means 
of fusing wrought iron, ar d the presence of ph sphorus—in 
moderate quantities, at all events 
ite malleability under the rolls, I have 
of being brought under your 


not to interfere with 
deemed the subject worthy 


rh normous adirance in ¢ 

arts of the kingdom has invested every question relating to 
5 i 

ite economy im our various operations with the deepest im- 

portance, In the case of the blast furnace, this importance 

has been intensified—certainly in the North of England—not 

! price which coke attained, but from 


only by the unheard- 
Under the double incon- 


an absolute scarcity of the artic 


venience as to price and supply, we may regard every 
hundredweight of fuel per ton of iron unnecessarily con 
sumed to have entailed a loss of two shillings, while the in 


ability of the manufacturer to obtain this quantity dimi 
nished his make to the extent of nearly 5 per cent., and this 
during @ period of almost unparalleled prosperity. 

It is needless to say that any chance of relief from what- 
ever quarter it might have proceeded, was watched with 
much anxiety, and the possibility that superheated blast 
might do something in this direction has conferred upon the 
firebrick stoves a position of unusual interest. 

It is some time since the subject of additional temperature 
in the air used in iron smelting has been before us, and 
therefore, perhaps I may be allowed to say a few words on 
the views which have been expressed at some of our early 
meetings. 

It was admitted on all sides that when hot air was first 
applied to the blast furnace, the economy of fuel far exceeded 
the heating power of the coal burnt in the apparatus sug- 
gested by Neilson. This result, later on, gave rise to an ex- 
pectation that by every increase in the temperature of the 
air an economy corresponding to some extent to that first 
obtained would be realised. I have endeavoured upon former 
occasions to demonstrate that the apparently inexplicable 
action of the hot blast was due to what was equivalent to an 
enlargement in the size of the furnace. This was effected by 
a substitution of heat alone for heat accompanied by the 
products of the combustion by which it was evolved, so that, 
for a given quantity of heat produced, the reducing gas had, 
by its diminution of volume, a prolonged, and, therefore, a 
better opportunity of performing its office. Actual ex- 
perience has confirmed this explanation, for precisely the 
same effects have in one instance been produced as were ob- 
tained by the use of heated air. This point, in regard to 
capacity reached, it has been my study to prove that all addi- 
tiond to the temperature of the air have no more value in 
regard to effect than the same quantity of heat evolved by 
the combustion of the fuel in the furnace itself. True it is, 
that the nature of the combustion in a blast furnace is much 
less perfect than that which ordinarily takes place in the 
fireplaces of a hot-air stove; but against this we have the 
loss by escape of heat at the chimneys, radiation, &c., which 
numerous analyses and observations convince me is equal to 
half the value of the fuel consumed, while the actual waste 
in the blast furnace is only about one-third of this amount. 

Commercially, therefore, it is only by having a fuel of 
mach less value than that burnt in furnaces sufliciently 
capacious, say 12,000 to 15,000 eubic feet and upwards, that 
we reap any advantage by a previous heating of the air before 
it reaches the tuyeres. Now, if we assume the power of a 
firebrick stove to raise the temperature of the blast 500 deg. 
Fabr. above that within the reach of cast-iron pipes, about 
1} ewt. of coke is the utmost economy to be hoped for by the 
change, é.¢., provided my views on an identity of effect being 
produced by the combastion of the fuel in the furnace 
and that conveyed into its interior by the air used are 
correct. 

Chemical reasons, to which I shall have occasion to allude, 
impose, in my opinion, useful limits, both as to size of furnace 
and temperature of blast; nevertheless, it is true that fur- 
naces very much larger than the dimensions I have named 
continue to be built, and ‘since we last discussed this some- 
what complicate subject, many firebrick stoves have been 
erected, I, therefore, invite any gentleman to communicate 
to this meeting his experience, which may justify a hope that 
any notable advantage is to be ex by a change in the 
construction of our furnaces or their adjuncts. 

I have found an additional inducement in calling your 
attention to this interesting question, by a paper from the 
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pen of my able and distinguished friend, Professor Tunner. | 
This communication has been translated and published in the | 
last number of our Transactions, and contains a criticism on 
the views I have propounded from time to time on the 
chemical action of the blast furnace. In particular, this 
learne. metallurgist reminds me that the extent to which we 
can peroxidise the gases in the smelting process is greatly 
exceeded in the charcoal works of Styria and Carinthia, The 
subject here raised is one of great practical importanee, for, 
in reality, upon it depends the existence of the useful limits 
of size of furnace and teraperature of blast just alluded to. 
My friend very properly admits that the law I have 
enunciated on the escaping gases was confined to smelting 
Cleveland ironstone with coke, although I believe it is one 
equally applicable to most other ores where mineral fuel is 
used. Moreover, I did, towards the end of my work on iron 
smelting, call attention to the remarkable circumstance that, | 
instead of 100 volumes of carbonic oxide being associated | 
with 40 to 45 volumes of carbonic acid, these proportions | 
were greatly exceeded at Kisenerz in the production of white 
iron from spathose ore. So doubtful was I of this and so in- 
eredulous of the smnall quantity of fuel required, that Pro- 
fessor Tunner, at my request, bad the analyses of the gases 
repeated, and the performance of the furnace carefully noted. 
The results of this examination are given in his paper, from 
which it would appear a ton of white iron is obtained with 14 | 
ewts. of charcoal, with the blast heated to only 200 deg. C. 
(572 F.), while the eseaping gases give as much as 64 volumes 
of carbonic acid for every 100 volumes of carbonic oxide, or 
about one-half more than ia any instance in my experiments 





is declared by M. Euverte | 


market value of coal in all | 


Sut, here again there seems to be a limit beyond which oxi- 
dation cannot be carried, for we are told that, at Treibach, 
| where the blast was only heated to 160 deg. to 200 deg. C. | 
(320 to 





390 degs. F.), it was doubtful whether any saving of | 
fuel followed raising its temperature to 500 deg. C. (932 | 
degs. F ). } 

in seeking for any explanation of the cireumstances under | 
which this kind of iron is thus obtained, with a consumption | 
| of fuel far below anything indicated in my own experience, I | 
have to contend with the great disadvantage of not having | 
the action of a charcoal furnace to appeal to, and, in conse- | 
juence, I offer an opinion on the subject with considerable 
reserve. My experiments, neither on spathose ore itself, nor 
on charcoal as a mere source of heat, lead me to think that 
they offer any solution to the apparent anomaly. Apart, | 
however, from the carbon as it exists in charcoal, there is a | 
point of dissimilarity, comparing it with coke, which is | 
worthy of notice. This consists in the much larger quantity | 
of potash contained in the former, the presence of which is 
known to have the power of determining, at high tempera- 
tures, the union of nitrogen with carbon, and so form 
cyanogen. I have shown that, even in a coke furnace, owing 
to the condensation of this alkali in its upper region, a vast 
accumulation of eyanides takes place during the process of 
smelting. It will, therefore, only be reasonable to suppose 
that, inasmuch as charcoal contains a larger proportion of 
potash than coke, those cyanogen salts may exist in larger 
quantities in the furnaces examined by Professor Tunner 
than in those of the North of England. 

Carbonic oxide is the ordinary form in which carbon re- 
duces iron in the blast furnace, and when one-third, or 
thereabouts, of a given quantity of this substance, as it exists 
in carbonic oxide, is converted into carbonic acid by the 
operation, all further action ceases. Before a similar satura- 
tion of the gases with oxygen has taken place, when the 
carbon is presented in the form of cyanogen, three times as 
much oxide of iron will have been reduced as when this agent 
exists as carbonic oxide. 

This reasoning led me to institute a number of experiments 
on the behaviour of cyanogen, in the presence of carbonic 
acid, on oxide of iron, and then to compare the results with 
those observed on mixtures of carbonic oxide and carbonic 
acid. 

I found formerly, that when equal volumes of the two 
last-mentioned gases were passed over reduced iron at a red 
heat, the metal was oxidised. I also ascertained that when | 
oxide of iron, or ores of iron, were similarly exposed, they 
lost oxygen until they had a composition corresponding to 
protoxide. Such a mixture of these oxides of carbon is, 
therefore, essentially of a non-reducing description. 

I have, upon previous occasions, spoken of what is in all 
probability an important action in the blast furnace, viz., the 
power of iron and its oxide to split up carbonic oxide into | 
carbon and earbonie acid, which was described as carbon de- | 
position or impregnation. It was found that at no temper- 
ature was carbon deposited from carbonic oxide when the 
mixtare of gases consisted of equal volumes of earbonie acid 
and carbonic oxide. Indeed, the phenomenon disappeared 
soon after increasing the proportion of carbonic acid to one- 
half the volume of carbonic oxide. 

Cyanogen and carbonic acid were experimented on in the | 
proportion of one volume to six because the relation of carbon | 
to oxygen in such a mixture is the same as in equal volumes | 
of carbonic oxide and carbonic acid. It was first ascertained 
that the mixture was unaffected by a mere exposure to heat, 
after which it was passed over oxide of iron at a temperature 
of redness for 2} hours. After this time the result was found 





to contain : 
Metallic iron ae ove ose 40.9 
Iron combined with oxygen «. 318 
Oxygen ... : eve 6.7 388.5 
Carbon ... oe ene . 20.6 
100 


thus showing that reduction and carbon deposition had taken 
place to a large extent. 

Professor Tunner proceeds to show that by raising the tem- 
perature of the blast from 200 deg. C. (392 F.), to 600 deg. C 
(932 F.), the consumption of charcoal for grey iron was 
reduced from 23 ewt. or 24ewt. to 19 ewt. or 20ewt. No 
particulars of the composition of the gases is given, but look- 
ing at the richness of the ore and the heat unite required 
| for its production (58,800 instead of 93,000, as in Cleveland), I 








feel sure the relation of carbonic acid to earbonic oxide in 
the escaping 8 will be below that I have observed in the 
Middlesbrough district. It seems, therefore, possible that the 
high temperature indispensable for obtaining grey iron is 
unfavourable for the accumulation of cyanogen com pounds 
and hence as complete a saturation of the gases by oxygen is 
impracticable in the small furnaces of Styria and Carinthia 
as when white iron is the object in view. ; 

Recently, unmerited ce, in my opinion, has been 
given in the Times newspaper to a so-called proposal to sub- 
stitute chalk for coal asa source of heat. Within the last 
few weeks, this journal states with some emphasis, “that 
the application of chalk as fuel being attended with satis. 
factory results has been proved by figures.” This is at- 
tempted to be shown by comparing the expense of heating 
a church during two winters, upon one occasion with coal 
alone, and upon the other with a mixture of coal and chalk, 
and the extent of the saving is given at 50 percent. In 
these figures, not a word is said of the actual rise in the tem- 
perature of the atmosphere of the building, so that the proof 
itself is most incomplete. I will not pretend that the teat. 
ing arrangements of the church being defective, some ad- 
vantage may not have been derived, although I think it 
unlikely, from the addition of chalk; but that the splitting 
up of the component parts of this substance can have other- 
wise than a cooling effect, is too apparent to need com- 
ment, If there were anything in the proposal, what are the 
directors of the railways near London about? They are still 
bringing fuel from the North of England for engines which 
are running through a country, the entire surface of which 
is composed of a mineral possessing, it is said, when used 
with fuel, an equal heating power. Until this or some 
analogous. exact trial is made, the inventor will have 
some difficulty in persuading an ironmaster to adopt his 
scheme for smelting, knowing. as the latter does, that he 
saves fuel by a preliminary calcination of the limestone he is 
compelled to use as a flux. 

Upon more occasions than one mention has been made 
from this chair of a plan devised by Sir Joseph Whitworth 
for removing the air cells from molten steel. In dealing 
with this substance in its melted state, it is impossible, accord- 
ing to Sir Joseph, to obtain a perfectly solid mass, the 
absence of which quality greatiy impairs its strength and 
tenacity. This ditficulty is overcome by submitting the 
metal while fluid to enormous pressure obtained by hydraulic 
means, after which its powers of resistance are so increased 
that it ean with safety be employe:dl, as it now largely is, 
for ordnance and other purposes where great strength is 
required. 

Questions of a purely trade nature do not come within the 
sphere of our discussion, save when the same are effected 
by changes in the machinery we employ, or in the processes 
themselves. The extraordinary nature of the fluctuation in 
the value of our produce, which has made itself felt within 
the last few months, is such as to have assumed the dimen- 
sions of a subject of national importance. This must be ad- 
mitted, when we reflect that the depreciation of price in the 
annual production of the furnaces and mills of this country 
eannot be short of twenty millions sterling. The decline in 
price, although not unexpected, has been so rapid that neither 
employers nor men have had time to accommodate them- 
selves to the altered state of things, and sounds of violent 
alarm are not uncommon as to the future of this great branch 
of our national industry. Fears are again expressed that 
some of the ironmaking states of Europe are ready to seize 
and retain a trade which has, in a peculiar degree, been 
regarded as our own. Belgium, in particular, is represented 
as the source of our greatest danger, and a French minister 
is said to have declared that France is now able to compete 
with England in the manufacture of iron. No one thoroughly 
acquainted with the natural resources of these countries, of 
with those of Germany, as they now stand, can imagine 
there is any real ground for believing that we can be per- 
manently disabled in our competition with any of these 
nations. It has been publicly announced that bar iron in 
some quantities has been imported into this country from 
Belgium, Granting this to be so, what lasting impression 
can that country produce on our trade, supplied, as the latter 
is, by 7000 to 8000 puddling furnaces, against less than one- 
tenth of this number of this toreign state? Even in the matter 
of ore, the Belgian mines have greatly receded in their output 
during the last ten years, while their importations from France 
and other places have greatly increased. On the other hand, 
the quantity of pig iron sent out of this country to Belgium 
is seventeen times what it was in 1863. But the obvious 
limit to such an expansion of the Continental iron trade, as 
seriously to threaten our position, is an actual want of sufli- 
cient coal to make the iron now .being turned out of the 
works of this coontry. No doubt, one great inconvenience of 
such an inflated siate of trade as that which reeent!y mani- 
fested itself in our particular branch, is the stimulus it 
affords to competition—foreign as well as domestic. Under 
its influence, the United States of America, in the production 
of iron, have advanced at a rate unknown in their previous 
history ; and, as a co uence, the importation of rails from 
this country has materially declined. Our own workmen 
considered themselves entitled, and reasonably so, to 4 pat- 
ticipation in the high prices which recently prevailed, and, 
naturally, they regard with little favour that change which 
the present state of affairs renders inevitable. 

Whatever difficulty may beset us at the present moment, 
it can only be of a temporary character. Of raw materials, 
we have an abundance ; of our skill as manufacturers, what- 
ever may be said to the contrary, we have no reason to be 
ashamed, and it will be a strange oe if, with these advan- 
tages, British energy is unable to hold its own against ay 
people in the world. 








Tae Amertcas [non Trape.—There were 286 furnaces in 
blast in the United States on the Ist of March. The total 
_— capacity of these furnaces was 85,482 tons pet 
wi 
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MADRAS IRRIGATION COMPANY'S 
WORKS. 


Tue works of the Madras Irrigation and Canal 
Company having recently been reported on by the 
Inspector-General of Irrigation Works in India, it 
may be interesting to extract, from that officer's 
memorandum on the subject, some few particulars 
regarding the —— state and prospects of that 
company's undertaking, which is the more replete 
with interest, as this is the only irrigation work in 
India carried out by the agency of a company. ‘The 
main canal extends from Kurnool to Cuddapah, a 
distance of 189 miles, and it has been constructed 
for navigation as well as irrigation; the maximum 
depth of water for which the canal is adapted is 
6ft., but hitherto it has carried no more than 4 ft. 
The extent of land at present laid under irrigation 
from it is but small, although it shows signs of a 
gradual increase, and navigation has not yet com- 
menced upon the canal, Out of a length of 382 
niles of distribution channels, 313 miles, command- 
ing an area of 156,570 acres, have been executed, 
but of this area only about one-fifteenth is as yet 
under irrigation. It appears that water has been 
taken, more or less, in 152 villages; and that those 
in the upper section of the canal, especially within 
the first 35 miles, have irrigated a considerable por- 
tion of the culturable area, while more in the lower 
section are apparently as yet only feeling their way 
by experimenting upon small areas. The total area 
irrigated in season 1570-71 was 1478 acres, yielding 
revenue of 8978 rupees (or say 900/.), but in 1872-73 
the area irrigated had increased to 9505 acres, 
and the revenue to upwards of 5000/. Though 
the total area is small, yet the increase in the 
regular irrigation seems to show that its value is 
beginning to be appreciated. Its further extension 
will, doubtless, still be gradual, for where the 





country is undulating, or has a steep fall, such as | 


that through which the canal passes, the conversion 
of large uneven fields into small and level plots fit 
for rice cultivation, is an operation which not only 
requires time, but entails considerable labour and 
some outlay on the part of the cultivators. Hence 
they are chary of effecting so great a change in the 
mode of husbandry which they have practised for 
generations, until they have become thoroughly 
assured, and feel that they can safely rely on the 
source whence the irrigation necessary for wet crops 
is to be obtained. Moreover, under the system 
of dry cultivation hitherto practised, a succession of 
crops is obtainable throughout the year, whereas 
land once prepared for rice cultivation does not 
admit of the growth of what are termed dry crops, 
and, therefore, so long as the canal runs oniy for 
six months of the year (as is now the case, water 
only being allowed to be taken from the Toom- 
buddra, for the supply of the canal, between the Ist 
of June and the 1st of January), there will be hesi- 
tation on the part of the cultivators to adopt 
quickly a radical change on any extensive scale. 
The present rates for water, charged by the com- 
pany, are 6 rupees per acre for regular irrigation of 
one crop, and | rupee for each flooding; and these 
prices are irrespective of the nature or value of 
the crop grown. With a view further to encourage 
the use of the canal water for irrigation, the In- 
spector-General of Irrigation recommends the 
adoption of differential rates for the present 
uniform rate, and that the rates should be fixed low 
at first, and gradually worked up higher as the irri- 
gation extends ; he also suggests the advisability of 
constructing a reservoir at Masoor, on the Choardy, 
with the yiew of supplying water to make the canal 
perennial, and the extension of the canal from 
Cuddapah to a junction with the East Coast Canal, 
in the interests of navigation as well as of irrigation. 

The main source from which the company’s canal 
is fed is the river Toombuddra, but there are four 
others, viz., the Tangadavancha Drainage, and the 
rivers Caulee, Kundar, and Pennair—from which 
intermediately a considerable supply is contributed 
during the rainy season, and which, as cultivation 
extends, will become a valuable addition ; at pre- 
sent they are only useful in sometimes affording a 
smal] supply during the time when the Toombuddra 
waters are obliged to be shut off. Next to the 
Toombuddra, the most important source is the 
Pennair, across which the company have built a 
Weis at the village of Adamapully, whence the 
canal, at present carried only as far as Cuddapah, 
is fed, but which, in the original a eage was 
intended to be continued down the valley of the 
Pennair to near Nellore, and thence to meet the 





East Coast Canal from Madras. When, however, 
it became evident that the capital raised by the 
company would be insufficient to complete the 
project so far, only the short line to Cuddapah 
was constructed, with the view of giving the canal a 
kind of definite terminus, and enabling the traffic 
conveyed by it to take advantage of the railway 
into Madras. Besides being navigable, this short 
line conveys about 75 cubic feet of water per second, 
sufficient for 5000 acres of rice, of which about 
1500 acres are said to have been irrigated during 
the past season. 

With the exception of one large aqueduct com- 
prising seven 30 ft. arches, there are no masonry 
works of importance between Cuddapah and the 
head works on the Pennair, These latter consist 
of the usual weir and sluices; the weir is about 
1900 ft. long, piereed with one set of under sluices 
on the right flank, close to which are placed the 
regulating sluices, while the lock by which boats 
enter the canal is situated a few hundred feet higher 
up. In the next section there is a flight of locks by 
which the fall in the country between the 17]st 
mile and the river Pennair is overcome. Between 
the I17|st mile and the beginning of the 9th sec- 
tion at the 145th mile, the only important masonry 
works are three large aqueducts, two over drainage 
streams, and the third and principal work over the 
Vaikalair, a tributary of the river Kundar. At the 
coramencement of the 9th section are situated the 
head works of the river Kundar, from which the 
canal draws that portion of the Toombuddra water 
which is thrown into it 27 miles higher up its 
course, The Kundar is comparatively a small river, 
supplied spasmodically by local rains, and could not, 
therefore, be relied upon as an independent source. 
It, however, carries a considerable volume during 
the monsoon months, and when the local rains are 


| uncertain, or fail altogether, it is supplemented by 


the water from the ‘loombuddra. By making use 
of the upper portion of its bed, the expense of 
excavating a channel of sufficient capacity to con- 
vey the ‘Toombuddra volume was avoided, while the 
navigation for that portion is provided for by a 
separate still water canal between the 145th and the 
118th mile, the intermediate fall being overcome by 
a series of 16 locks. The head-works across the 
river Kundar are situated at the village of Rajoli, 
where its bed consists of continuous slabs of lime- 
stone rock. The weir is a simple stone wall, over 
which the water falls on the rock below. Owing, 
however, to its extremely laminated character, the 
shock of the falling water has shaken these rocks, 
and lifted the upper layer of slabs to a distance of 
between 20 ft. and 40ft. from the wall. Though 
holes from 2 ft. to 3 ft, deep have thus been made, 
it is a matter of no consequence, as the water now 
plunges into the pool which overlies the rock, in- 
stead of, as before, on to the bare rock itself, In the 
next section, comprised between the 143rd and the 
116th miles, are situated another flight of locks, 
which overcome the difference of level between the 
head-works on the river Caulee and those on the 
Kundar. In the upper portion of the 7th section, 
from which several irrigation channels are taken 
off, the requisite volume of water is passed round 
the locks by weirs ; between the 109th and the 93rd 
mile there are no locks, but there are several works 
for passing the drainage, both through and under 
the canal. ‘The prittipal of these are the two 
aqueducts, the larger of which is that which spans 
the supply stream to the large Nundial Tank, one 
of the principal irrigating reservoirs in the district ; 
it consists of 22 vents of 10 ft. The two surplus 
escapes, which consist of a weir wall, with sluices 
attached, are the next works. Near this spot the 
bank had to be breached, to afford additional 
eseape to the very heavy floods ; so, to avoid this in 
future, two more weirs are to be added in these 
miles. At the head of the 7th section are the head- 
works across the river Caulee, a tributary of the 
Kundar; they consist of the usual weir and regu- 
lating sluices and lock, The bed on which the weir 
is founded is a loose friable shale, and so a deep- 
water cushion has been provided for receiving the 
overfall, which is considerable. From this point 
the 6th section is entered. In it are situated 14 
locks, which overcome a fall of 190.5 ft., and con- 
nect the Toombuddra with the commencement of 
the Pennair tributaries at the river Caulee. Fora 
length of about two miles from the river Caulee, the 
only soil available for the formation of the bank is 
of very bad quality, and the banks here require 
further strengthening and ion both inside and 
outside of the canal. For the rest of the distance the 





soil is better, and the banks have consolidated and 


are in good order ; being intended simply for navi- 
gation P below 2nd lock, the canal from 


¢ point been kept purposely low to allow the 
banks to become earn ly se the water for 
irrigation being passed down into the Caulee and 
Kundar beds higher up, and picked up again at 
the respective weirs across those rivers. At the 
commencement, or for about five miles of this sec- 
tion, the canal runs over a tract of country which 
consists of a rotten description of clay shale covered 
with a thin layer of soll It was impossible to 
make banks in this as in the other sections, and, 
therefore, the form of embankments adopted was a 
core of earth with slopes of shale. These banks at 
first gave a good deal of troub‘e, but this year they 
have been tested with a continuous pressure of 4ft., 
and have stood very well. Immediately above the 
head of this section is the cutting through the water- 
shed which separates the Toombuddra and Pen- 
nair basins, ‘The canal, through the deep cutting, 
is 64 ft. wide, capable of passing 300,000 cubie yards 
per hour, or 2250 cubic feet per second, the greater 
part of which is passed off through regulating 
sluices to the nearest point on the river Caulee, 
Below the cutting the width is reduced to 50 ft., 
and the canal conveys 45,000 cubic yards per hour, 
or 337 cubic feet per second, as far as the 80th 
mile, where the water for irrigation is turned off 
and carried on by a separate channel, while the 
navigation is provided for in the locked still-water 
canal. The head-work of this section consists of 
two sets of regulating sluices and a lock. The 
cutting which terminates the next, or 5th section, 
is about 14 miles in length, through rock, the greatest 
depth being 25 ft, The rock consists of a very hard 
clay shale, which required to be removed almost 
entirely by blasting, but the same rock when exposed 
to the action of the air rapidly disintegrates, and, 
therefore, but little of the out-turn proved useful 
for the masonry works. In this section, the first 
work of any importance is the aqueduct, which car- 
ries the canal over the drainage stream near the 
village of ‘Terogopilly, which is 90 ft. wide between 
the parapets, and the embankments by which it is 
approached are 25 ft. to30 ft. high. These embank- 
ments have given great trouble from the first, and 
they are still not thoroughly consolidated; but they 
have last season borne a pressure of nearly 20 ft. 
of water, out of a maximum of 24 ft., so that their 
eat | may be considered so far secure, 

At the 61st mile, near the village of Tangada- 
vancha, the canal runs across a deep hollow with a 
single bank, thereby forming a hoes tank over 
two square miles in area, containing, when full, about 
20 millions of cubic yards, The maximum height 
of this embankment is 34 ft., its crest is 6 ft. above 
highest water-mark, and it was last season filled to 
within 5 ft. of that mark, so that the tank sustained 
a pressure of 23ft. Itis in very good order, and 
supplied irrigation to villages growing a sinal! area of 
second crop. ‘The waste weir of this tank is about 
250 yards long. At the 56th mile, at the village of 
Lutchmipooram, there is another of these tanks 
with a high embankment, but enclosing a emaller 
area ; and between these two tanks there is a large 
waste weir for carrying off the storm waters which 
are allowed to drain into this portion of the canal. 
The remainder of the 4th section, or from the 54th 
mile to the 45th mile, no special remarks are called 
for. From hence the canal runs for the most 
with a single bank, the netomat Ain side-lying, 
with a steep slope. At intervals there are flatter 
portions over which the water spreads, formin 
tanks sim‘lar to those just described. In the 3 
section, the high banks, which had been in an unsa- 
tisfactory state, are becoming consolidated, At the 
42nd mile, in lieu of an earthen bank, there is a wall 
about 1500 ft. long, consisting of two masonry walls, 
containing a dry rubble core between them; and in 
the outside wall weep holes are left, by which any 
leakage from the top of the bank, or through the 
inside wall, is peas | off. There are three of these 
walls between the 45th and 37th miles, also two 
long surplus weirs, with a set of sluices attached, 
At the 37th mile the canal has been carried round 
a long contour past the village of Alloor, whereby 
its course is lengthened upwards of two miles, From 
Alloor, as far as Kurnool, the cana! runs almost the 
whole distance with a single bauk, the height of 
which, for some miles, is excessive, varying from 
25 ft. to 40ft., and which might probably have 
been obviated to a considerable extent had greater 
judgment been used at the time of setting out the 
line. In the 2nd section, which is entered at the 
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32nd mile, oceur long and high masonry walls, 
which have been a source of much anxiety. The 
country through which the line passes is unques- 
tionably very difficult; in many places there was 
but a very thin layer of earth overlying rock of 
exceedingly hard texture, and one of the expedients 
adopted was to raise a core wall of puddle, sup- 
ported on both sides by slopes of loose rubble, or 
gravelly soit revetted with rubble stone. 

One of the principal works which was a source 
of anxiety on this section, is the aqueduct of Kadra- 
bagh, in the 24th mile; the banks approaching it 
are very high, and, though of large section, were 
a long time before they became consolidated. From 
this aqueduct, as far as Kurnool, the canal runs 
partly in bank, and partly in cutting, until the Hindry 
aqueduct is reached. ‘This last is a fine work, but 
the banks by which it is approached had to be pro- 
tected by a masonry retaining wall before they could 
be made water-tight. As the town of Kurnool is 


‘i 










of the weir consists of fine large slabs of limestone | 
laid in Portland cement. At the right flank of the | 


weir is a set of under sluices, but their action in 
keeping the channel to the head sluices clear has not 
been successful, for the approach to the latter is 
much silted. 


WEAVING.—No. V. 
Hanp-Loom WEAVING. 

Ix power looms for weaving cotton warps the 
operations of warping and dressing are performed 
by much more efficient means, and contrivances are 
applied for the purpose of stopping the machine in 
the event of the sticking or breaking of the threads. 
These machines will be hereafter referred to in con- 
nexion with power-loom weaving. 


When the warp is placed on the beam it is | 


ready for the loom, and it is then drawn or entered, 


each thread into its proper place in the loom, which | 
will be better shown when describing the loom | 


Fie 19 


The warp threads are placed parallel to each other 
as before described, rat are carried from the warp 
beam A and attached to the cloth beam B. This is 
done by threading the knotted ends of the threads 
upon a small rod or lath, and wedging it into the 
slot or groove, formed in the beam B for that pur- 
pose, which is shown at X in section (Fig. 20). 

In order to keep the threads in their relative posi. 
tion and parallel to each other, two rods are inserted 
between the warp threads dd in such a manner that 
each thread passes orer one of the rods and under 
the other alternately, as shown. Thus a cross or 
lease is formed by the threads between the two rods, 
which not only keeps the threads in proper order 
but enables the weaver to detect with ease the 
proper position of any broken thread he may have 
to repair. This arrangement of the threads is formed 
during the process of warping, as before described. 

After the warp has passed the lease it is then passed 
through the headles, as shown at H' and H?, Figs. 
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reached, the water is pounded up in the canal, and 
serves to furnish a supply for a good de al of second 
crop cultivation, besides the supply to the munici- 
pality. Between Kurnool and the head-works at 
Sunkasala, the canal is carried with a single bank, 
which has become well consolidated, and is now in 


length of it is usually left in the loom, and the new 
warp is attached to it by /wis/ing together the cor- 
responding threads of the old and new warps. This 


| process of “twisting in” is done with far greater 


excellent order. Several escapes have been con- | 
| by means of the cross or lease, as before mentioned, 


structed, the aggregate length of which, it was cal- 
culated, would be sufficient to discharge the surplus 


of any rainfall of which there was a record; but in | 


the extraordinary storm of 1870, the canal was filled 
to overflowing, and the banks were breached in one 
or two spots; it has, therefore, been considered 
expedient to increase the water-way by lowering 
the crests of some of these works. Water is per- 
mitted to be drawn off by this section of the canal 


rapidity than entering, and it is through the threads 
of the warp being kept in their consecutive order 


that enables the weaver to pass from thread to thread 
with certainty and ease. When all the threads have 
been connected or twisted together, which is effected 
by the use of a little paste or gum applied between 
thumb and finger, they are then drawn carefully 


| through the headles and reed of the loom, the 


all the year round for the supply of the town of | 


Kurnool, and for irrigation of the second crop, of 
which there are about 600 acres. The surplus is 
returned to the Toombuddra, over a waste weir just 
above the town. 

The weir across the Toombuddra is a simple verti- 
cal wall, raised on the bed of trap rock which runs 
across the river, which at Sunkasala is divided into 
two branches, ‘The weir, which is a fine massive 
work, is not built in one straight line, but follows 
the direction of the rock. An earthen embankment 
connects the wings of the two branches, The coping 


strength of the thread not being weakened by the pre- 
sence of the twisting ; for the purpose of this opera- 
tion is merely to save the greater amount of labour 
which entering them requires. 

Fig. 19 represents a common hand loom, such as 
is adapted for plain weaving. It consists of four 
wooden posts framed together at the top by two 
long and two cross pieces. The long pieces C C are 
called the capes of the loom. 

Between the two pairs of posts, forming the ends 
of the loom, are placed two cylindrical beams; the 
beam A being the warp beam, upon which the warp 
Wis wound, and B the cloth beam, upon which th¢ 
cloth is wound as it is woven. 


itself. When a warp has been woven, a short 


19 and 20. The headles are composed of a number 
of threads stretched between two laths, and they 
have loops made in the middle of them, or an eye 
called a mail is threaded upon them instead. These 
loops or eyes are for the purpose of passing the 
warp threads through. ‘There are two headles 
shown, one of which receives every alternate thread 
of the warp, and the other receives the remainder. 
Consequently, by their means, if either of them be 
raised, it will also raise the warp threads which have 
been threaded through the loops or mails of it. Thus 
an opening or shed, as it is usually called, is made 
for the passage of the shuttle. 

The arrangement of the warp threads, and the 
various parts of the loom which operate upon them, 
may be best understood by referring to Fig. 2], 


which is a diagram showing each warp thread sepa- - 


| rately. Fig. 20 is a section of Fig. 21, and Fig. 19 
represents the same parts as they are connected to 
the frame of the loom. ’ 
Headles are made of various forms, materials, 
and strength, according to the particular fabric or 
purpose for which they are required, Fig. 22 repre- 
sents two common modes of forming them, one with 
a loop, and the other represents an ordinary eye oT 
j mail, For weaving silk w. the mails are usually 
| made of glass, but for cotton and other materials, steel 
| or brass are generally used. The healds, whether 
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formed with loops or with metal mails, are made by | through the headles are then passed through the 
means of very ingenious machines, known as heald | reed R, Fig. 21, which is composed of narrow stri 
knitting or making machines, to which we may of metal or flattened wire. 


| made of strips of reed—hence the name—which 


The upper laths of each headle are connected to | now applied to the metallic substitute. 


az, 





Sa 


2 Ra ates Pea 











, Fig. 21, and thus 


cords which pass over pulleys p 
ower laths in like 


they balance each other. 
manner are connected with the treadles, as shown 
at T, Figs. 19 and 21; consequently by using the 
treadles the headles are raised 





and sunk alternately. 








They were former y 


few dents per inch to as many as 120 and upwards. 
They are constructed by mations well adapted for 
the purpose, and the regularity of gauge, upon which 
the evenness of the cloth depends, is therefore in- 
sured, 
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Fig. 23 represents the old method of cleaving the 
reed into strips by pressing short lengths upon a 
taper spindle, into which radiating blades were fixed. 
The strips were then passed through a gauge plane, 
as shownatJ. The reed or comb (Figs. 24, 25, 26), 
is formed by placing a number of the strips, whether 
of reed or metal, between half-round laths, and 
they are bound together by a waxed thread passing 
between and round each strip and at both ends, as 
| shown enlarged at S and The number of the 





| suitability of the apparatus for 


Sree. Rats 1x France.—Mesers. Verdié and Co., of the 
Firminy forges, have obtained from the Paris, Lyons, and 
Mediterranean Railway Company, an order for 5000 tons of 
steel rails at 15/. 8s. per ton. 


Tur ALEXANDRA Patacr.—Messrs. Kelk and Lucas, the 
contractors who are rebuilding the Alexandra Palace, have 
now nearly 1500 men at work, and everything is being done 
to complete it by the end of June. Messrs. Handyside and 
Co., of Derby and London, who are the contractors for the 
ironwork, have now finished the roof of the Central Hall, and 


| are busily engaged on the conservatories. Altogether they 


have supplied 800 tons of wrought iron. 





Straw-Bursine Exotxes.—On the occasion of the resent 
visit of the Emperor of Russia to Windsor, one of Mesars. 
Ransomes, Sims, and Head's ten-horse portable engines, 


| fitted with Head and Schemioth’s straw-burning apparatus, 
| was, by «' 


ial order of the Queen, sent down to the Flemish 
Farm, Windsor, in order that the Emperor of Russia might 
have an opportunity of judging of the ormance of the 
arrangement. We have so often ref to this invention 
of Messrs. Head and Schemioth, and recorded the experi- 
ments which have thoroughly demonstrated its value, that 
we need only say, with reference to the trial at Windsor the 
other day, that the result obtained was similar to those 
which can be always relied upon, and that the thorough 
urning straw in great corn- 
growing districts where no other kind of fuel can be obtained, 
was in demonstrated. That the experiment proved of 
special interest for the Czar was obvious from the interest 
which he took in it—an interest which will doubtless stimu- 
late the already demand for engines fitted with this 


strips vary according to the different degrees of | appliance in Russia. We may add that the trial at Windsor 


The warp threads, after they have been threaded | fineness of the fabric to be woven, varying from a | 


was conducted personally by Mr. K. C. Ransome and Mr. 
John Head. 
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METALS AT THE VIENNA 
EXHIBITION.—No. XI. 
Zinc.—( Concluded.) 

Tue next neighbour of these works is the cele- 
brated Altenberg or Vieille Montagne Zinc Company, 
which owns very extensive works both in Belgium 
and Germany, and which exhibited ita products 
at Vienna in a separate pavilion in front of the 
great building. This company was started as a 
shareholding concern in 1837 by the acquisition of 
the mines of the Altenberg of Moresnet, near 
Aachen, from the heirs of a Mr. Mosselman, and 
through careful mercantile management and ex- 
cellent technical superintendence, for which th 
company is indebted to its chief mining engineer, 
Bergrath Max Braun, it has attained its present 
prosperous state and wealth Originally started 
with a capital of 36,0002, the company has twice 
issued preference shares of 400,000, and owns now 
property in Germany, Belgium, France, Sweden, 
and Italy, which is valued at nearly one million 
pounds sterling. The progressive production of 
spelter will best illustrate the rapid advance of the 
company ; it was in 


tons 
1837 eve ‘ 1,833 
1840 eee 3,631 
1850 eco ove 9,180 
1860 ° oe 28.925 
1870 ese ose 42,112 
1471 4/129 


and from the raw zinc or spelter were pro- 
duced in the last named years, 6851 tons of zine 
white, and 27,462 tons of sheeta of Zinc, the total 
number of workmen employed being 6928, who 
supported families numbering 20,600 persons. 
‘Lhe total production of spelter in 1872 was some- 
what less, being only 39,663 tons. 

‘The mineral deposit of the Altenberg belongs like- 
wise to the mountain limestone, and has a length of 
208 fathoms ; in ita upper part it is separated by a 
wedge of dolomite into two portions, of which that 
towards the north-east is 45 fathoms thick, and at its 
present depth of 18 fathoms nearly exhausted, after 
having yielded by open-cast workingabove one million 
tons of ore ‘The south-western portion is covered 
with a bed of clay and dolomite, and at 33 fathoms 
from surface it is 100 fathoms long, and from 10 to 
20 fathoms wide, while its continuation towards 
south-west, and in depth, is not yet explored. The 
ore consists of a mixture of carbonate of zine or 
calamine and hydro-silicate of zinc, or silico-cala- 
mine, besides some willemite, or silicate of zinc, 
The absence of blende, galena, and pyrites is 
rather remarkable. ‘The calcined zine ore contains 
from 35 to 68 per cent. of oxide of zine with traces 
of cadmium, 2 to 34 per cent. of silica, 2.5 to 14.5 
per cent. of alumina, 6 to 13 per cent. of oxide of 
iron, besides small quantities of magnesia, lime, and 
manganese, or from $0 to 95 pt r cent. of metallic zine, 

The Vieille Montagne ( olmpany Owns further 


mines at Welkenraedt and Fléne-sur-Meuse, in | 


Belgium, five important zine and lead mines at Bens- 
berg, near Cologne, others on the Moselle, at Wies- 
loch, in Baden, and the Ammeberg mines in Sweden, 
noticed above. Of late it has also acquired important 
minesin Algiers, and at Saint Louis, near Cagliari, in 
Sardinia, In 1871, the works of the company smelted 
63,200 tons of ore from their own mines, and 46,200 
tons bought from foreign mines, or altogether 
109,400 tous, which yielded 41,129 tons of spelter., 
‘The smelting works are situated at St. Léonard, 
Angleur, and Valentin-Cocgq, near Liége, in Belgium, 
at Moresnet, Muhiheim, and Borbek, in Germany, 
and at Viviez and Penchot, in the centre of France ; 
the latter works being only recently erected, and 
intended to produce about 5000 tons of raw zinc 
from Sardinian, Spanish, and Algerian ores. 

Besides these smelting works the Vieille Montagne 
owns establishments for making zine-white at Bray 
and Asniéres, in France, Valentin-Cocq, and Mul- 
heim, and rolling mills for sheets, at Oberhausen, 
in Germany, ‘lilff, in Belgium, and Bray and St. 
Marie, in France. ‘The total engine power at the 
company’s mines and works reaches the respectable 
figure of 2400 horse power. 

rhe ores which are smelted consist of about equal 
parts of calamine and blende ; the latter requires a 
very careful calcination, in order to convert it into 
oxide, and to free it from sulphur. Formerly this was 
done solely in long reverberatory calciners through 
manual labour, and with a considerable amount of 
fuel, when all the vapours of sulphur went off without 
being utilised. For five or six years past, however, 


| Gerstenhoefer kilns, which require, when once heated, 
| no more fuel, as the burning sulphur will supply the 


heat which is required; but as the ore cannot be 
entirely freed from sulphur in this way, the charge 
must be finished in ordinary calciners. The sul- 
phurous acid from the Gerstenhoefer kilns is con- 
densed in sulphuric acid chambers. The oxides of 
zine obtained by the calcination of calamine and 
blende are reduced to metal by being heated in 
closed vessels with carbonaceous matter, when the 
metal distils off, and is collected in condensers. 
‘There are two systems of furnaces in operation. 
Of these, one is the Belgian furnace, or ‘four de 
Liége,” which contains a great number of tubular 


fireclay retorts, filled with the mixture, these being 
; 


heated by an ascending flame; while the other is | 


the Silesian furnace, which is rather more like a 
reverberatory furnace, and contaul s Q-shaped retorts 
or mutfles disposed in two rows. The economical 
progress of this distilling process in late years is 
rather remarkable, ‘ 
contain only thirty tubular retorts, and to reduce 
4 cwt. of ore ina day, while they now contain seventy 
tubes, and smelt 24 ecwt. in 24 hours. In the 


Silesian furnaces the number of the retorts has 


a 


been increased from twenty to thirty, and even forty, | 


and the quantity of ore which they can reduce has 
b 
Through the introduction of improved firegrates, 
fan-blast, and gas generators, a great saving of 
fuel has also been effected, and the loss of metal, 
which formerly was about 40 per cent., has now 
been reduced to the still ve ry high figure « f 20 to 
25 per cent. of that contained in the ore, 


We now proceed to notice the other zinc} 


works of Germany At Vienna we met with 
exhibits from the Stolberg Lead and Zinc Com- 
pany, which, at their mimes of Diepenlinchen, 
near Stolberg, Miihlenbach, near Coblenz, and 
Ramsbek, in Westphalia, produce about 13,600 tons 
of blende, which is smelted at the  spelter 
works of Stolberg and Dortmund, together with 


calamine, derived from the companys mines of} 


Grugua, in Sardinia, into about 7600 tons of raw 
zine, of which 1800 tons are rolled into sheets. ‘The 
works of the company contain twenty-eight blende 
calciners, four calamine kilns, and seventy-eight Sile- 
sian muffle furnaces, part of which being provided 
with Siemens’ regenerative heating arrangement. 


The same system has been introduced, since 1862, 


at the Wilhelm works of the Khenish-Nassau Min- | 


ing and Smelting Company, of Eschweiler, near 
Aachen. The ore comes from the mines at Stolberg, 


Bensberg, Wiesloch, in Baden, Montevecchio, in| 


Sardinia, Gar Rouban, in Algiers, and the annual | 


production of the Silesian furnaces is 5900 tons of 
spelter. The rolling mill of Wilhelm Grillo, at 
Oberhausen, in Rhineland, exhibited very good 
samples of zine sheets and zinc-white, of which about 
2500 and 1200 tons respectively, are made there 
annually by 100 men, 

We may also mention here the Berzelius spelter 
works of the Bensberg-Gladbach Zinc Company, 
near Cologne, which produced, in 1872, 2500 tons 
of spelter. Herea new system of reducing zine ore 
in blast furnaces has been tried not unsuccessfully. 
Again the Mark-Westphalian Mining Company, of 
Grune and Lethmate, in Westphalia, which have 
introduced Daehne’s improved Belgian furnace, 
that, by its honeycomb arrangement of the front, 
allows about 40 per cent. more tubes to be placed 
in an equal area, and which is heated with smal 
coal dust that is fed through openings in the roof 
aud consumed, while it falls down between the 
retorts, so that only ashes arrive upon the bottom 
of the furnace. ‘The ordinary furnaces are of the 
Le Igian type, and the produce of the works at Grijne 
and Lethemate is 3000 tons of metal per annum. 
(he ores, which are smelted here, occur in the 
Devonian limestone in contact with the underlying 
slate, and form irregular beds or bunches, but ex- 
tend over a zoue nearly 12 miles in length, between 
Grune, Iserlohn, and Deilinghofen. ‘The bed of zine 
ore 1s 44 fathoms long and ]4 fathoms thick at 
Iserlohn, 52 by 11 at Calle, 21 by 3 at Westig, and 


}it sends many branches or veins into the dolomitic 
The ore is | 


limestone to a distance of 30 fathoms, 
calamine and silico-calamine, but it changes into 
blende with increasing depth. ‘The zinc works of 
Freiberg in Saxony smelt the blende from the mines 
of that neighbourhood, and are of little importance. 

We shall conclude our review of German zine 
exhibits by noticing Upper Silesia, where, in 1872, 
24 smelting works, containing 509 furnaces with 


the first calcination has been performed in vertical | 12,948 muffies or retorts, produced not less than 


The Belgian furnaces used to] 


een augmented from 8 to 30, and 40 ewt. daily. | 


a 
| 32,500 tons of zine from 290,000 tons of calamine 
jand with a consumption of 50,000 tons of coal. = 
| 1 ton from 9 tonsof calamine and 15 tons of coal. This 
| result is owing to the ever-increasing poorness of the 
ore, which in 1853 still yielded 20 per cent. of metal, 
The zine ore of Upper Silesia, as well as of the ad- 
joining Russian province of Poland, belongs to the 
triassic limestone or muschelkalk, and is bound to a 
certain level between the bottom limestone and the 
overlying dolomite, which covers a considerable 
area around the towns of Beuthen and Tarnowitz, 
There are generally two beds or layers of calamine : 
the lower, called the white bed, rests immediately 
| upon the bottom limestone, and consists of small 
| seams and nodules of calamine, imbedded in a sandy 
clay and rotten limestone. It is generally a few 
feet, sometimes, however, over 2 fathoms thick, and 
| when pure yields 20 to 30 per cent. of zine. The 
red bed is separated from the former by a stratum 
of clay, and composed of hydrate of iron or of dolo- 
mite, and reaches sometimes, as at Scharley mine, 
the considerable thickness of 8.5 fathoms. It gene- 
rally fills holiows and basins of the bottom limestone, 
and at some places, asat Great Dombrowka, Schariey, 
and Miechowitz, the lower strata of the dolomite 
enclose a bed of blend over ] 5 fathoms thick, and 
covered by dolomite containing zine. The richest 
bed was at Scharley, and is almost exhausted, the 
| yield of the ore having, since 1820, fallen off from 30 
to'about 12 per cent. of zinc ; the beds of blende, how- 
ever, seem to secure the existence of the spelter 
works for a considerable time to come. The red 
| bed contains frequently galena, and this ore caused 
| the first mines to be opened at Beuthen, Scharley, 
and Dombrowka as long ago as in the thirteenth 
century ; but in consequence of quarrels between 
the miners and the clergy, they came to a stop in 
the middle of the fourteenth century, and were only 
reopened in 1526 by the Duke of Oppeln. In 1542, 
the first horse whim was put up here by Hungarian 
miners, and calamine has been exported in a calcined 
| state since 1560 to Brandenburg, Holstein, and 

Sweden for the manufacture of brass. ‘The Thirty 

Years’ War interrupted the mining operations a 
second time, and they were only taken up again in 
1660, and since Silesia had become a dominion of 
Prussia, slowly increased their production to 900 
tons of calamine in 1792. 

The production of metallic zinc is of a rather 
| recent date, although the Benedictine monk, Basilius 
Valentinus, of Erfurt, in Thuringia, had discovered 
the metal at the end of the fifteenth century. It 
|} seems, however, to have been made in England 
about the middle of the eighteenth century, when 
John Christian Ruberg, a native of [senburg, on 
| the Harz, saw the process towards the end of the 
| latter century, probably at Bristol. He tried to in- 
| troduce the distillation of zinc in Germany, and in 
| 
| 


| 
| 


| 
| 
} 
} 


1798 he succeeded at last in a furnace built at 


Wesolla after the pattern of a glass furnace. Sub- 


sequently the manufacture of the metal began 
| gradually to increase. ‘The second spelter works 
| were erected in 1809, and the metallurgist, Freytag, 
| constructe d at the Lydognia Works, from 1810 to 
| 1817, several furnaees after different plans. In 1520 
there were only two mines in existence, while in 
1525 already 24 mines were in operation to provide 
27 spelter works, with about 50,000 tons of calamine. 
Lhis over production caused a serious fall of the price, 
which in 1830 reached as low as 7s. the hundred- 
weight, and caused the stoppage of most of the 
works and mines. 

The gradual technical development of the zinc 
metallurgy in Silesia was very well illustrated at 
the Vienna Exhibition by Gustav Schneider, of Kat- 
towitz, by means of numerous drawings and models 
of furnaces made to scale, representing the Ruberg 
furnace, of 1798, the Freytag furnace of 1516, 
the Knaut furnace of 1833, with 20 mufiles and 
ore calciner, Chimneys have been introduced to 
increase the draught of the furnaces since 1854, and 
gaseous fuel was tried in 1849 by Menzel, and 1855 
by Klemann and others, while in 1868 the Siemens 
regenerators were introduced at Antonienhiitte. On 
the very interesting metallurgical history of this 
district, the ‘+ Zeitschrift fir Gewerbe, &c.,” pub- 
lished by Dr. Adolf Frantz, of Beuthen, 1873; 
No. 7, contains some more details, for which we 
| cannot afford space in our present review. Amongst 
the exhibits from this district we noticed samples of 

calamine, silico-calamine, and blende from the 
|mines Scharley, Rudolf, Paul Richard, Minerva, 
jand Bley-Scharley, by George von Giesche’s heirs, 
(és calamine from New Helen, by the Duke of Ujest, 


from Maria, by Von Tiele- Winkler, from Elisabeth, 
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by Director Griitzner, while spelter or raw zine was 
exhibited from Lydogniahiitte, by the United Koénigs 
and Laurahutte Company, and from the spelter 
works, August, Theresia, and Norma (which have 
existed at Hohenlohiitte since 1825) by the Duke of 
Ljest. Von Ruaffer, of Breslau, made a very good 
show of zine sheets from his rolling mills at Piela, 
where about 1650 tons of different sizes are produced 
annually. We will conclude our notice on the zine 
industry of Upper Silesia with a few statistical data, 
which will show the increasing produce of the 
metal, and the decreasing yield of the ore: 








Ore. Zine. Yield. 

tons tons per ce nt. 
1812 678 184 27.22 
1817 1,488 108 27.50 
1823 30,300 6,870 21.04 
1855 140,565 28,113 20.01 
L858 290,770 87,540 17.80 
1563 251,343 15.63 
1-68 315,480 11.90 
187 315.682 11.54 
1872 289,992 11.22 





We have now to say a few words about the zinc 
exlubits of Austria, amongst which we remarked 
particularly those of Count Adam Potocki, of 

rzanow, in the Grand Duchy of Krakau. The 
: limestone and dolomite of Silesia continue 
duchy with numerous metallic deposits, 
which also gave rise to mining at an early period, 
near Olkusz, Psary, Kati, and Chrzanow. The 
mines of Count Potocki, at Lgota and Ostreznica, 
yielded, in 1871, over 6000.tons of calamine, 
hy 523 men, and the ore was reduced at the 
works of Siersza, in fourteen Silesian furnaces, 
and gave 770 tons of spelter, or a yield of 18 per 
cent. ‘There are two other zinc-mining com- 
panies in the neighbourhood, that of Von Tiele- 
Winkler, at Chrzanow and ‘Trzebinia, and the 
Dlugoszyn Company, near Szakowa, close to the 
frontier of Prussia. Count Potocki exhibited also 
a model of a gas zinc furnace, besides ores and 
products. Count Henkel von Donnersmark showed 
tine specimens of zine sheets from his rolling mill 
at Priwos, near Moravian-Ostrau, in Moravia, some 
of these weighing 2200 1b., while others were quite 
thin; there were also rods for wire making of 
superior quality. 

here are also a few zine mines inthe Alps. The 
Bleiberg Company, of Villach, in Carinthia, men- 
tioned in our article on lead, produced in 1871 about 
2500 tons of blende and 550 tons of calamine, while 
the mines of the Government and of Strugygl’s heirs 
at Raibl yielded 618 tons of the former, and 670 
tons of the latter. Calamine, which yielded over 
35 to 40 per cent., was likewise raised at the mines 
Jauken, in Carinthia, to the extent of 490 tons, 






of 

while Johannesthal, in Styria, yielded 350, and Sil- 
berleiten, in Tyrol, 300 tons, which were reduced 
to metal at the spelter works of Johannesthal and 


Sagor, and gave about 850 tons of spelter. Raw 
zinc was also shown by ‘Theodor Aichelberg, of 
Saint Stefan, on the Gail, in Carinthia. 

Hungary owns only the zinc works of Ivanec, 
near Agram, in Croatia, which, from their own and 
pure base d ores, produced about 415 tons of spelter 
i 


in 1871. ‘The exhibits of the Ivanee Mining 
and Zine Company consisted of ores, stalactitic, 
and remelted zine in ingots. ‘The zinc formation of 
Upper Silesia extends also into Russian Poland, and 
George yon Kramsta works calamine mines near 
Radom and Boleslaw, from which, at the spelter 


works of Romani and Paulina, 1326 tons of metal 
were made, while the Government Mining Admi- 
nistration of Poland makes 1600 tons of zine at 
Piotrekow, from similar ores raised at Dombrowa. 
The samples and explanatory drawings which were 
shown were rather remarkable. 

North America exhibited at Viennaa few speci- 
mens by H. T. Blow, of St. Louis, namely, silico- 
calamine from Granby, and blende from Minnesota, 
while Josef Wharton, of Philadelphia, showed zinc 
produced from very clean ores made in ordinary 
zine-reducing furnaces,-and said to be chemically 
pure. Lastly, the interesting mineral collection of 
Professor Kiistel included a remarkable piece of 
reddish-brown blende, which contains so much 
sulphur that the latter sweats out of it when the 
blende is simply heated before a fire. 


Tux Poromac at Wasu1xeT0s.—It is proposed to bridge 
the eastern branch of the Potomac at Washington, now the 
navy yard, 








To tue Eprron oy EyGineeRine. 

S1r,—The tides these springs rose 1 ft. less than the mazi- 
mum height calculated by the Hydrographic Department of 
the Admiralty, attaining only to within 2in. of Trinity at 
Blackwall and 6 in. above that standard from St. Paul's Pier 
to Battersea Bridge and upwards, whereas the tide on the 20th 
of March last obtained an elevation of 2 ft. 3 in. greater 
altitude than estimated, and was at Teddington equal to that 
at Westminster, viz., 4 ft. 4 in. above Trinity, while the range 
there was 7 ft., overcoming the fall of the weirs and rising 
1 ft. 6 in. above the head water, the flood tide lasting 24 hours 
and rising at Kingston 1 ft. 

The tide of the 18th April rose at the Trinity Buoy Wharf, 
Blackwall, 16in. above Trinity in the morning and 13 in. 
above the same in the afternoon. At Freeman’s Wharf, 
Millbank, it rese in the morning 2 ft. 6in. and in the after- 
noon 2 ft. 3in. above the same standard. So that in effect 
both tides of that day obtained a greater altitude at Black- 
wall than at Gravesend of 9in., and at Westminster than at 
Blackwall of l4in. I am indebted for an elucidation of the 
above interesting tidal phenomenon, in confirmation of my 
own observations, to the engineers to the Thames Conser- 
vancy and Trinity Corporation, Messrs. Leach and Douglas, 
and to Mr. Russell Freeman, of Millbank, Westminster. 

The high tide of the 18th of March was higher than the 
calculated heights by 2 ft. 3in. at Blackwall and 2 ft. 5 in. at 
London Bridge; on the 20th of April the tide rose to the 
calculated height. The oscillation of tide at London Bridge 
is now at springs from 7in. to 9in. higher and as much 
lower than calculated, as ascertained by my friend Mr. 
Parkes, Mem. Inst. C.E. 

The following are the average relative calculated ranges 
at maximum spring tides by the Admiralty tide tables at 
Sheerness and London Bridge, for the twelve months of each 
ive showing how greatly the river has been developed of 
ate years. 

A.D. Sheerness. London Bridge. 


ft. in. ft. in. ft. in. 
1849 «2 164 we 199 we 8 5 ¢ Increased spring 
1900 on 104 . FOC wo & 24 range at London 
1874 .. 162 . 209 ... 47 Bridge. 


In 1799 the range of springs at London Bridge as ascer- 
tained by Russell and Gream for the Trinity Corporation 
was only 15 ft., so that in the last three quarters of a century 
the increase is 5{ft. 9in. Of the increased range of 4 ft. 7 in. 
as compared with Sheerness, 2 ft. 7 in. is due to the elevation 
of the surface at high water and 2 ft. to the depression below 
at low water. This latter fact is noted on the Admiralty 
charts of the Thames, 1830-36, by Captains Bullock and 
Burstall, R.N., corrected to 1856, when low water is stated 
at that period to be 1ft.7 in. lower at the London Dock 
entrance than at Sheerness. The same note without alter- 
ation is repeated in the reissue of the sheets corrected to 
1871, but this difference is now really in ali probability 5 ia. 
more.* 

According to Captain Calver, R.N., similar results have 
been developed on the Tyne by dredging, for he tells us, in 
his report of the 10th of July, 1872, on that river, addressed 
to Sir Joseph Cowen, M P., Chairman of the Tyne Improve- 
ment Commissioners, and printed by them, that, “on the 
13th of May, 1813 (two days after the new moon), the tide 
rose 14ft. lLin. at North Shields and 11 ft. Sin. at New- 
castle.” 

Again he says, “ The surface of high water at Newcastle 
has been raised by the dredging operations about 6 in. and 
that of low water lowered 3 ft. 6 in. 

From this it may be inferred that the low water is now 
83in. lower at Newcastle than at North Shields. On the 
Clyde the low water is 6in. lower at Glasgow than at 
Greenock, due to similar causes, as appears by Mr. Deas’ 
paper on that river, read before the Institution of Civil En- 
gineers, May 6, 1573. 

As regards the “ prediction” of lofty tides it is only neces- 
sary to refer to the admirable annual tables issued by the 
Admiralty to show that they are anticipated under authority ; 
for example, the following are the maximum heights above 
low water springs, as calculated : 


ft. in. ft. in. 

January and September, 1850 ... 20 Gand 20 8 

September 1851 ... 21 0 

April and May «0 Se uk 8 GD eT 

Marchand April ... 1863 ... 20 9 ,, 20 9 

March and September 1854 ...20 3 ,, 20 5 

September 1855... 20 10 
March a ng Ee oe OO 

March and October a sna oh op me D 
April itn os OOO 

August ... 1559 ... 20 6 
March eee eo 1860 ... 20 8 
March ou in. on ae T 
March ees oo» 1862 ... 20 8 
August ose as ee «ose 8 
September ... ooo 1864 ... 20 8 
March and October... 1865 .,. 20 8 
March and April .., 1866 .,, 20 6 
May .. ose ie” MO A 4 
September ... » 1868 .., 20 6 
October ove oo. ©1669... 21 10 

Mareh oes oe 1870 ... 22 

April vee oe «1871 ... 21 10 
September... oo 1072 wm D 
October ose ee 1873 .. 22 2 


March eos ow. 1874 .. 22 3 

In effect the highest calculated tide of the whole series, that 

* Datum :—Low water springs Sit. 3in. on tide gauge 
of Wapping entrance to London Docks, or 19 ft. 8 ia. below 
frinity bigh water. This low water level was transferred 
down the river from the above datum, which is 1 ft.7 in 
lower than a corresponding low water at Sheerness.—See 
Admiralty Charts, River Thames, 1830-33, additions to 1656 
and additions to 1871. 


In 1850-52-54 the high ti referred to in my first letter 
obtained respectively a greater range than the bighest 
calculated ranges for those years of —3 {t. 2 in., 3 ft. lin, and 
3ft. Gin. In 1863-66-68-69 respectively 3 ft. 7 in., 3 ft. 4in., 
8 ft., and 2 tt., and in 1874 21t. 7 in., ali at Blackwall. 

So that really there was no unusual elevation of the tidal 
wave over the calculated range in March last, when com- 
pared with similar tides of the last quarter of a century. 

I am, Sir, yours truly, 
J.B. Repmay, Mem. Inst. CE. 





STEAM JACKETS. 
To ruz Epiror ov Exaiyeegine. 

Sin,—Permit me through the medium of your valuable 
paper to ask Mr. Farey whether in the experiments pub- 
lished in your last number the steam was cut off earlier in the 
stroke when working without steam jackets than when with 
them ? 

If, as I read it, it was so, I do not see how the trial could 
be fair; as we all know that the greater the ratio of ex- 
pansion, or, in other words, the size of cylinders propor- 
tionately to the work done, the greater the benefit to be 
derived from steam jackets. 

Expansion is not carried nearly as far in marine engines as 
was done by Mr, Farey. Forty pounds steam would not 
be expanded on an average more than four times, and in 
average ep we have 60 1b. cut off in the first cylinder 
at about half stroke, in cylinders standing in the proportion 
of 1; 3.5 to each other, say, 60 lb. expanded eight times. 

Mr. Farey’s opinion as to the benefit to be derived from 
jackets in compound engines of this construction and pro- 
portions, and with about 350 ft. piston speed, would be very 


valuable. : on 
remain, Sir, yours respectfully, 
Greenwich, May 16, 1874.” F. W. Caons. 





To rug Epiton oy Enoingexina. 

Siz,—Your cérrespondent “A. M.” experiments on the 
value of steam jackets, first, by working his engine four hours 
with the steam in the jackets, then four hours without steam 
in the jackets, and then again four hours with the steam on. 

This method of experimenting does not seem to me as 
likely to lead to the most accurate results. After the metal 
of the cylinders and jackets, &., has all been heated with 
steam in the jackets, it takes a long time for them to part 
with this heat. Again, after working without steam in the 
jackets, it takes some time for the metal to be heated up 

ain. 
“er here should be at least a few hours’ interval without any 
results being noted or diagrams taken. If this ia done 
‘A. M.'s” results will be more favourable for the jackets, 

I remain, Sir, yours respectfully, 
A Mgecuasicat Es@inegn. 
London, May 19, 1874. 








THE BLACKBURN BOILER EXPLOSION. 
To Tus Epitor os ExGineraine. 

Sir,—Allow me to correct a clerical error that appears in 
my letter ia your last issue. In paragraph 8, line 6, “ more 
damage at top than bottom” should be “more damage at 
bottom than top.” 

The mistake and intended meaning are, however, obvious 
from what follows and the passage referred to. 


I remain, Sir, yours truly, 
Leeds, May 18, 1874. 


Rosert Wi1son. 
NOTES FROM THE SOUTH-WEST, 

Gauge Conversion on the Great Western.—The conversion 
of the broad to the narrow gauge is poe rapidly on 
the Great Western Railway between Radstock and Frome, 
Wells and Witham, Westbury and Weymouth. Taere is 
every reason to believe that the work wili be completed by 
the end of June. 

The Port of Bristol.—The Bristol Dock accounts for the 
twelve months ending the 80th of April jast show the most 
prosperous shipping year which Bristol has ever seen. [he 
receipts are 180U/. in excess of those of any previous year. 


Trade at Merthyr Tydvil.— Both the iron and coal trades 
in the Merthyr district are slack. A fail of 3s. per ton is 
apnounced in the price of the best steam coal. 


The Tin-Plate Trade.—The prospects of a settlement of 
the dispute which has arisen in the tin-plate trade are still 
fomewhat remote. The unconditional withdrawal of the 
demands of the executive is said to have been foilowed by « 
somewhat inconsistent action on the part of the men, who 
have passed resolutions pledging themselves to adhere to the 
position formerly asserted. 

The Bute Dock.—Thursday was an eventful day for 
Cardiff, although unattended with any ceremony or outward 
demonstratwn. A new basin, eastward of the Buto East 
Dock, was practically tested for the purpose for which it has 
been constructed. The water was — into the basin from 
the sea, through the cofferdam. This may be regarded as 
the first step towards the use of the dock, aad it is intended 
to continue the process every tide until the water reaches 
ite permanent level, preparatory to the entrance of the first 
ship. Massive outer gates, which have been prepared and 
fitted up by Sir W. Armstrong and Co., admirably fulfil 
their purpose, and show no signs of leaking. 














New Fresca Rat~wars.—the construction of 550 miles of 
new Freneh » oiways has been decreed by the krench National 
Assembly. inese pew lines, which are intended to accom- 
modate hitherto neglected districts, will absorb 70,000 tons 





of rails. They will also involve an outlay of 5v0,000L, for 
rolling stock, and of 1,200,000/, for works. 
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STEEL WORKS. 


CONSTRUCTED BY MESSRS. THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 





( For dD s ripti n, 8€é opposite Page.) 
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Twrpprtt’s Hrpraviie Rrvertixa Macnis8.—(On the 
first of this month a new hydraulic rivetter on Mr. Ralph H. 
Tweddell’s patent, and made by Messrs. Thompson and Co., 
of Newcastle-on-Tyne, was tested in the presence of J. 
Trickett, Esq., the chief engineer, Mr. Nicholl, assistant en- 
gineer, and the chiefs of the boiler department. The rivetter 
was tested on plates punched in the usual way, and was 
worked by Mr. Simpson, representing the makers, and the 
rivetting was performed as fast as the rivets could be sup- 
plied. The machine performed its work to the entire satisfac- 
tion of the gentlemen connected with the dockyard. It is 
one of the largest and most powerful machines, capable of 
rivetting the heaviest class of massive boilers, a pressure of 
cor svlerably over 40 tons being put on each rivet, and the 
quality of work done in closing up the rivet heads was of the 
most perfect description. This is the second large machine 
for rivetting on Mr. Tweddell’s system purchased by Her 


Majesty's 





vernment, the previous one having giving equal | are ready for the roof. 
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satisfaction at Portsmouth Dockyard. We have always taken 
much interest in this and similar applications of hydraulic 
pressure as advocated by the inventor, and we propose soon 
illustrating some further applications of the system. We may 
add that the German Admiralty have this system in use also, 
as well as Herr Krupp in his numerous factories for Govern- | 
ment work at Essen. 





CHESAPEAKE AND Onto Rar_roap.—The engineer of the 
Chesapeake and Ohio Railroad reports that the Lewis tunnel 
was completed, so that a temporary track was dispensed with | 
in July. The tunnel is about 4000 ft. long, and it is driven 
through solid rock. A car shop at Huntington 300 ft. by 
90 ft. has been completed, and the foundation walls for the | 
remaining portion of the smith’s shop have been laid. A | 

ion of a round-house for |ocomotives (13 stalls) at Staunton 
as been completed ; and the walls for one at Hinton (15 stalls) | 











Tae St. Gornarp Tusyet.—The works progressed but 
slowly during the first fortnight of April on the north side of 
this tunnel, im consequence of a heavy snowfall, and on the 
south side in consequence of a great influx of water. eo- 
logical investigations lead, however, to the conclusion that 
the next formations which wil! have to be dealt with will prove 
of a more favourable character. 





American Steam Navication.—A very large iron steamer, 
the City of Pekin, has been launched at Chester on the 
banks of the Delaware. The City of Pekin is, with the ex- 
ception of the Great Eastern, the largest merchant vessel 


| ever constructed, and the ae trading vessel entitled to 
er 


carry the American flag. Her extreme length is 423 ft., 
her width 48 ft., and her depth of hold nearly 40 ft. The City 
of Pekin was built by Messrs. J. Roach and Son, who have 
on hand another steamer of similar dimensions, to be named 


| the City of Taikio. 
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from that of the cylinder standards, while the foundation of 
the anvil block is distinct from both. The advantage of 
this arrangement is that the strains arising from the 
blows of the hammer are not thrown upon the hammer 
framing, but are entirely taken up by the guiding columns 
and guide bars. The weight of this portion of the work is 
97 tons, namely, 50 tons for the two columns and 47 tons 
for the wrought-iron and steel bars. 

The hammer head weighs 42 tons, and was cast by 
Messrs. Thwaites and Carbutt in one piece, and of their 
special mixture of cold blast iron. The piston rod was 
made by Messrs. John Brown and Co., of a special quality 
of Bessemer steel, and it is fixed to the hammer head by 
four steel lewis bolts and spherical steel washers. The 
piston, which is 6 ft. 6 in. in diameter and weighs 2 tors 
1 cwt., was cast at the Bochum Steel Works. The hammer 
face is of Bessemer steel and weighs 3 tons, while the total 
falling weight is 51 tons, and the stroke, as we have already 
stated, 12 ft. Gin. The total weight of the hammer above 
the ground line, not including bedplate, girders, or anvil 
block, is 402 tons. 

The anvil block, which is part of the original structure, 
was cast in sifu, workmen and furnaces being sent to 
Russia for that purpose. It was castin three tiers, each 
of a smaller diameter than that below it, and each of the 
upper tiers being fixed to that under it by iron cement and 
kevs driven into a circular channel formed around its base. 
The we ights of the three tiers are 120, ), 


spectively, the total being thus 240 tons 


The anvil block 


is bedded upon concrete and wooden piles enclosed in a 
wrought-iron casing 73 ft. deep by 25 ft. in diameter, the | 
foundation extending down to the solid rock which underlies 
the loose artificial stratum on which the works are built. 
The hammer itself and its four 60-ton hydraulic cranes, 


supplied by Sir William G. Armstrong and Co 
ported on a massive masonry plat } 
ported by pi 


a layer of timbers su] es driven to the solid 


ground. 
The steam valve of the hammer is constructed upon the 
equilibrium principle, and the hammer can be worked easily 


by one man on the starting platform. After the hammer 
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NOTES FROM SOUTH YORKSHIRE. 
Snevrretp, Wednesday. 

Leeds Water Supply—The New Reservoirs.—At the latest 
meeting of the Leeds Town Council a long report was read 
as to the progress of the new reservoirs. It was stated that 
10,000/. had been expended on the supply from Washburn 
Foot to the pumping engines at Arthington. For the gravi- 
tation supply mains 18 miles of 30 in. pipes had been de- 
livered, of which about 16; miles had been laid in the ground 
at a cost of 85,6501. The total length will be about 184 miles. 
At the Lindley Wood Reservoir 5,600 cubic yards of puddle 
and conerete have been put into the puddle trench; two 
culverts have been finished and the valve towers have been 
built to a height of 50 ft. above their inverts. Masonry has 
been’ completed in ‘the half of the excavation already got 
out for the byewash. The main embankment has been 
raised to within 24 ft. of the top, or within 18 ft. of the water 
line. Two miles out of 33 of the boundary wall have been 
built. The total amount expended on this reservoir is 
156,274. and it is expected to be finished this year. At the 
Swinsty Reservoir 29,000 cubic yards of puddie have been 
put to the puddle trench, the tunnel finished, and the valve 
shaft built to a height of 644 ft. above the invert. The main 
embankment has been raised to within 45 ft. of the top, or 
within 39 ft. of the water line. About one-third of the bye- 
wash has been excavated and the masonry built in. The 
total sum already expended on this reservoir is 94,8027. At 
the Fewston Reservoir no further progress had been made. 
Altogether 483,2501. had been expended upon the Washburn 


150 tons re- | Scheme of supply. The Lindley Wood Reservoir will pro- 


bably be finished in November or December next, and the 
Swinsty Reservoir about a year later. 
The Reduction of Miners’ Wages.—The South Yorkshire 


| Miners’ Association met at Barnsley on Monday, and by a 


majority of two votes in an assembly of 113 delegates passed 
a resolution in favour of a reduction. This resolution was 
read over to a largely attended meeting of coalowners at 


are SUp-| Barnsley next day, end it was agreed to permit the final 
rm, which rests upon} 


settlement of the question to stand over until Thursday next, 
in order to allow of the opinion of each miners’ lodge to be 
taken as to the amount of the reduction. The reduction 
is in any case to take effect from to-day, the 20th instant. 
Parkgate Iron Company's Report.—The tenth annual 
report of the directors of this company states that the works 


as altered had been set to work, Captain Kolokoltzoff | and machinery have been maintained in an efficient state. 


wrote to Messrs. Thwaites and Carbutt saying, “ It is 
some time since we started our 50-.ton hammer, and I am 
proved to be quite satisfac tory. We we have forged already 
several S-in. steel guns, each block weighing 14 tons, and 
I may say that not a single nut has been touched. The 
guiling columns, and all the structure to guide the hammer 
head appears to be very strong, and very little vibration is 
felt during forging’ Altogether the work reflects the 
greatest credit upon Messrs. ‘Ihwaites and Carbutt by the 
manner in which it bas been carried out. 

The hammer is employed in consolidating and drawing 
down the enormous cast-steel ingots from which the Russian 
ordnance is manufactured, and we must now describe the 
special arrangements which have been provided for handling 
these ingots, referring for that purpose to our engraving on 
page 370. From the plan there given it will be seen that 
there are four heating furnaces placed near the hammer, 
and that the four 60-ton hydraulic cranes are so situated 
that each commands the space between one of the fur- 
naces and the anvil. The heating furnaces are made 
with movable bottoms, each bottom being mounted upon 
three axles having wheels running on the lines of rails 
shown. On the right-hand side of the hammer, in a con- 
venient position behind the standard, is fixed a double- 
cylinder horizontal engine with 12 in. cylinders and 18 in. 
stroke, this engine being fitted with reversing gear and 


driving crabs which give motion to the chains by which 
the ingot carriages or movable bottoms can be hauled into 
or out of the furnaces. The arrangement of the chains and 
the clutches for enabling one or the other of the chains 
to be operated will be readily understood from our en- 
gravings. 

An ingot after having been hauled out of a furnace by 
the gear we have just described, is taken up by one of the 
hydraulic cranes and swung round to the anvil; one of the 
other 60.ton cranes on the other side of the hammer is then 
brought round to the ingot, and the latter is then supported 
by the two cranes just clear of the anvil face. The manner 
in which the ingot is carried is shown by the upper view on 
page 370. Endless chains ar¢ *n passed round the ingot 
at either end, these chains, which are arranged as repre- 
sented in our view on page 870, being kept in tension by 
the tightening and releasing crabs shown on the left-hand 
side of the hammer. These endless chains are actuated by 
sprocket wheels fixed upon a shaft, which is geared to the 
driving engines, already mentioned, the speed given to the 
chains being arranged so as to be in uniformity with the 
strokes ofthe hammer. In a line with the ingot, but at a 
sufficient distance off to be out of the way, are fixed two 
powerful hand-worked crabs, arranged to work either with 
single, double, or treble gear, these crabs being employed 
to shift the ingot endways by means of the chain shown, 

The manner in which these very complete arrangements 
for handling the ingots are used during the process of 
forging will, we think, be readily understood from the 
particulars we have given and from an inspection of the 
engravings, and we need merely add, therefore, that the 
whole of this gear was designed by Messrs. Thwaites and 
Carbutt, and was supplied by them wheu they altered the 
bammer as we have described. 








lad to inform you that in every respect this hammer has | 
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creditors. 





In order to economise the consumption of fuel a large number 
of hand firing boilers have been replaced by others, so con- 
structed as to utilise the waste heat from the furnaces. At 
The Holmes the renewals are proceeding satisfactory, both 
furnaces and the new engines being fully expected to be at 
work within one month. Stocks have been valued at the 
eurrent price of the day. The directors recommend a 
dividend of 151. per share, free of tax, of which 5/ per share 
(absorbing 14,9501.) was paid on December Ist, last; 50007. 
have been carried to the reserve fund, making that fund now 
15,0001, The profit made during the year amounted to 
37,3882., and after paying the dividend 3282/. will be carried 
to the next account. The assets include 194299/. for land 


| machinery, plant, &ec., the stock of material is valued at 


59,4461, book debts 57,326/., cash, &c., due from bank 
41,9071. On March Sist 64,0001. were owing to various 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Miopiessrovucu, Wednesday. 

The Cleveland Iron Market.—Yesterday there was & 
fair attendance on ‘Change at Middlesbrough, but very little 
business was done. Conversation was chiefly confined to the 
strike amongst Cleveland ironstone miners. The stoppage 
of work at the whole of the mines has resulted in restrieting 
the production of pig iron, and prices for immediate 
delivery have advanced very considerably. No.3 can scarcely 
be had at any figure. As much as 75s. per ton has been paid 
for this quality. People, however, will not buy largely at 
that price, the sales effected are in connexion with shipping. 
In the finished iron trade there is little or nothing doing. 


The Great Strike of Miners in Cleveland—The trade 
prospects in the North of England are worse than ever. Last 
week the deputation from the National Miners’ Association 
addressed a number of mass meetings of ironstone miners in 
Cleveland, and pointed out that the men could not win the 
battle which they had begun. Notwithstanding the sound 
advice of the officials of the union, the men resolved to adhere 
to their policy of resistance, and they are still on strike. The 
mine owners are determined to enforce the reduction of 2d. 
per ton, or 12$ per cent, and the probability is that if the 
mines remain closed much longer, a further reduction of 1d. 
per ton will be demanded. There are something like 10,000 
men on strike, and as their union has been only recently 
formed they have comparatively little money in hand. It is 
not expected that other trades will support them to any ex- 
tent, because the miners in every district of the kingdom 
have been obliged to accept heavy reductions, and it is argued 
that there is no special reason why the Cleveland men should 
suppose that they can escape from what is a natural result of 
depression in trade. The consumption of ironstone is enor- 
mous, and the stocks at the various blast furnaces are rapidly 
disappearing. Some of the pig makers are getting North- 
ampton and other ores to mix with Cleveland ironstone. This 
is an expensive way of keeping the furnaces in operation, and 
will not be continued unless the price of iron advances very 
much, Messrs. Bolekow, Vaughan, and Co., have damped 
down their seven blast furnaces at Eston; Messrs. Thomas 
Vaughan and Co. have damped down three of their 
furnaces, and have the remaining ten on slack blast. 
Other firms are running short of stone, and preparing to 
damp down their furnaces. Both masters and men being 
determined in the line they have taken there is no hope of 
the men returnin 


j 





i 
| 
| 


to work until after the Whitsuntide | 
holidays. H of the miners have left the district to' and other purposes where a pow 


seek employment in other parts of the country, and some 
have gone to America. A large number of the men remain. 
ing live in houses belonging to their employers. If the strike 
is prolonged much beyond Whit week it is anticipated that 
the masters will give notice that they will require their 
cottages. In that case the miners will have to leave their 
homes to make room for other men who will be brought 
into the district. The masters declare that they will not re. 
open the mines except at the reduced rate of wages. If they 
have to import men it will require a long time to get the 
mines in full operation. In the mean time the whole trade 
of the North of England will be paralysed. Already the 
Durham collieries are feeling the effects of the Cleveland 
strike, because the consumption of coke is diminished on ac. 
count of the blast furnaces being reduced to slack blast and 
damped down. Fortunately the stock of forge and ft undry 
iron is large, so that the finished iron works can be kept in 
constant operation for months. Shipments, however, will 
fall off, there being no No. 8 pig (almost the only iron ex. 
ported) to be obtained. 

Engineering and Shipbuilding—On the northern rivers 
those important branches of industry are actively engaged. 
Owing to the unsettled state of trade and the difficulties with 
workmen ‘about, wages, fresh orders are not coming to hand 
as readily as could be desired. 


NOTES FROM THE NORTH, 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Since the date of our last 
report the warrant market has exhibited the usual fluctua- 
tions, but the amount of speculative business has not been 
very large. The range of prices for the week has been from 
83s. 6d. to 88s., and the closing quotation yesterday was 
85s. 6d. The dispute in the mining districts continues to 
drag its slow length along. The state of the market seems 
to give the ironmasters no option, but either to obtain all the 
reduction in wages they ask of their miners or stop their 
works. The production is still much restricted, and iron 
consequently scarce, but so limited is the demand that, 
although some buyers who must have particular brands are 
put to inconvenience, no absolute scarcity of ordinary iron 
has been experienced, and the deliveries from store have not 
been excessive. This day's report says that dulness still con- 
tinues to be the main feature of the market, so far as legiti- 
mate trade is concerned, and there are no signs of improve- 
ment. The market opened very flat this forenoon at Sis. 3d., 
but became weaker, &4s. being afterwards accepted, closing 
sellers 84s., buyers 83s. 9d. There was a stronger feeling in 
the afternoon and business was done at 84s. to 55s. 6d. cash, 
closing buyers 86s, cash, sellers Ss. 6d. Some makers of 
special brands still decline to give quotations; the highest 
price in the official quotations for No. 1 iron jis 105s, (Lang- 
loan). Last week's shipments amounted to 6465 tons as 
against 17,493 tons in the corresponding week of last year. 
The stock of pig iron in the warrant stores is still decreasing, 
and it is calculated that the makers will not have more th 
50,000 tons in their possession. 


The Coal Trade and the Miners.—The supply of coal for 
ordinary consumers and for shipment was inconsiderabie last 
week, and prices became very firm, but they have now be- 
come a shade easier, as the supplies are coming to hand more 
freely from the sale pits, the owners of which in several parts 
of Lanarksbire have withdrawn the second 20 per cent. re- 
duction of which they had given notice. The shipping de- 
mand has considerably fallen off, and that which does exist 
is ehiefly being supplied from the Ayrshire ports, where 
prices are lower than at Glasgow and other Clyde ports. 
The dispute between the ironmasters and their miners on 
the question of the second reduction in the rate of wages is 
still far from being settled, as the strike continues with even 
increased bitterness in several districts. Of course, many of 
the men are working even at 40 per cent. reduction, but in other 
cases where the men are willing to hold out, they are en- 
couraged to do so by some of the leaders and the men who 
have got their own terms conceded. Whether or not the 
strike hands will receive anything like satisfactory aliment 
is quite another question. Many of them are ejected or 
warned out of their houses. In one place the miners and 
their families have betaken themselves to a wood, where they 
have raised an encampment, gipsy fashion ; and in another 
a wooden shed has been erected of sufficient size to give 
sleeping accommodation to 100 persons, most of the furni- 
ture being stowed away elsewhere. In Stirling and Lin- 
lithgowshire a strike has been resolved upon, and the union 
funds are to be distributed. About a fortnight ago the Fife 
and Clackmannan miners got notice of a third reduction of 
a shilling per day, but rather than submit to it they are 
disposed to launch out on a strike. In the mean time, how- 
ever, efforts are being made to effect a conciliatory arrange- 
ment, for which purpose a conference is being held in Dun- 
fermline to-day between, representatives of the men and 
their employers. 

Bolts and Spikes for the New Zealand Railways.— Messrs. 
P. and W. Macleilan, of the New Clutha lron Works, 
Kinning Park, Glasgow, have just concluded a contract to 
supply between 500 and 600 tons of bolts and spikes for the 
New Zealand railways. The same firm are now finishing 
an order for 150 tons of bolts for the Indian State Railway, 
and they have lately booked orders for large quantities of 
similar goods for the Lords of the Admiralty. 

The Dynamite Trade.—While the House of Commons 
Select Committee of Inquiry on Explosives is sitting it may 
not be out of place to mention that a very large order—1® 
tons—ot dynamite has just been sent to Montreal, on account 
of a well-known Glasgow mercantile firm. Of course the 
material was omg from the British Dynamite Company 8 
factory, at Ardeer, in Ayrshire. His Grace the Duke of 
Sutherland has shown his complete confidence in the new 
explosive by ordering a ton to be sent to his Sutherlandsbire 
estates for use use in coal mining, quarrying, land clearing, 
ul agent is required. 
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SIR EDWARD WATKIN ON NAVAL 
ARCHITECTURE. 

Tue attempt made by Sir E. Watkin on Monday 
night to lay down the laws of naval architecture 
to the members of the House of Commons was cer- 
tainly the most glaring instance which has been seen 
by the present Parliament of the old proverb, that 
‘fools rush in where angels fear to tread.” As the 











other members, like Mr. Whalley, endeavouring to 
rival Sir Edward in this direction ; but for the present 
he stands far in advance of all competitors. It seems 
almost incredible that any man who has attained to 
a high position in the commercial world could stand 
up publicly and champion the fallacies of Admiral 
Fishbourne, yet this is, in effect, what was done by Sir 
Edward Watkin, Teehnical knowledge relating to 
ships could not of course be expected from one who 
is known only in connexion with railways, and we 
should be the last to discourage any honourable 
member from having his say, or seeking information 
on naval matters. 

When, however, a gentleman who knows nothing 
of either the science or practice of naval architecture, 
publicly charges the talented designers of the Ad- 
miralty with adopting in our ironclads ‘ principles 
opposed to even the commonest 2 of the 
laws of nature,” and gravely asks the House of 
Commons to fix by law where the centre of gravity 
of each ship should in future be placed, he merits 
special attention, and he should not complain if he 
is not treated with much respect. The resolution 
proposed by the great chairman of railway com- 
panies is as follows: 

‘* That the mode of construction (assumed to have 
been introduced by the late Chief Constructor of 
the Navy) adopted in the Captain and other iron- 
clads, namely, deep, empty spaces in the ships’ 
bottoms and high centres of gravity—demands re- 
consideration on the part of the Admiralty.” 

The first thought that suggests itself on reading 
this resolution is one of curiosity to know how the 
Admiralty would have proceeded to ‘ reconsider” 
the question, had the House of Commons willed 
that they should do so. It would have been useless 
listening to their professional officers, for they are 
the present perpetrators of the supposed evils, 
They could not appeal to the late Chief Constructor, 
for he was the originator of them, and little could 
be hoped from the appointment of a committee to 
inquire into the subject, because that had been 
tried, and the,‘ Committee on Admiralty Designs,” 
containing such names as Sir W. Thomson, Pro- 
fessor Rankine, Mr. Froude, Dr. Woolley, and 
others fell into the same supposed error as the con- 
structors. In fact it would almost appear that a 
deep-rooted conspiracy exists for the purpose of 
endangering the safety of our whole fleet, and that 
the means adopted are patent to everybody except 
the Board of Admiralty for the time being, who are 
carefully hoodwinked on all sides. 

The voice of Admiral Fishbourne has for a long 
time been crying aloud in vain that this is so, and) 
now Sir Edward Watkin’s voice is joined to that of 
the gallant Admiral in the crusade against the 
principles of hydrostatics and the laws of nature as 
applied to floating bodies. ‘The House of Commons 
did not seem to realise the gravity of the situation ; 
but if Sir Edward is made of the same stuff as his 
fellow votary the Admiral—and there is every 
reason to believe so—we have by no means heard 
the last of centres of gravity and double bottoms in 
the House of Commons. 

If their lordships wish to understand the subject 
of stability for themselves—and it is their duty to 
do so—let them, says Sir Edward Watkin, in effect, 
read Admiral Fishbourne’s book, It has been our 
duty on more than one occasion to put the merits 
of the Admiral’s latest production on ‘“ Our Iron- 
clads and Merchant Ships” before our readers, and 
we showed that the writer was ignorant of the 
simplest elements of hydrostatics. What then are 
we to say of Sir Edward setting up that worthless 
production against some of the most eminent 
scientific authorities in the country in order to excite 
apprehension concerning the safety of the vessels of 
the Royal Navy? 

We are bound to conclude from the following 
remarks, that he is unable to discriminate between the 
weight of authority of an eminent mathematician 
like Sir W. Thomson, and an enthusiast like Admiral 
Fishbourne, otherwise he would have seen that 
his own words afford a complete answer to his re- 
solution. 

He is reported by the Zimes to have said : 

“It isa sad fact that scientific gentlemen differ 
perpetually with respect to the most serious naval 
questions. The Commission which criticised the 
building of those ships were unanimously of opinion 
that the Devastation class would, even in the 
Atlantic, be in all their broad features the fighting 
ships of the future, and Sir Spencer Robinson 
of the Devastation that she would be a first-class 


chairman of the sub-committee, said he believed 
that the Devastation could not be ized under 
any circumstances of the possibility of which there 
was any evidence. On the other hand, there was a 
counter report to the effect, among other things, that 
the curve of stability, as calculated by the con- 
structors, had been assumed to be correct, and had 
not been re-calculated. Again, Admiral Fishbourne 
had published a valuable work, from which it would 
appear that a fallacious principle had been adopted 
in the calculation made, and he added that on one 
oceasion the Devastation gave such a lurch that all 
hands rushed on deck believing that she would not 
recover her position ; and that possibly had she 
been then struck by a sea, as the Captain had been, 
the fallacy of constructing ships with deep empty 
spaces underneath would have been made painfully 
apparent. Above all they had the suggestive fact 
that the First Lord of the Admiralty had taken the 
ship out of the list of sea-going vessels.” 

‘hat, we would ask, is there in the foregoing 
quotation tending to justify or support the resolu- 
tion proposed to the House ? 

On the one side we have the authority of an 
eminently qualified and impartial Committee, in 
addition to that of Sir Spencer Robinson and the 
Constructors’ Department of the Admiralty, to the 
entire seaworthiness of the vessel.. On the other 
side we have a fallacious principle and a highly- 
spiced incident by Admiral Fishbourne—in both of 
which he excels—and a temporary political expe- 
dient by a new Board of Admiralty. 

Sir Edward believes that the Captain went down 
because she was built bottom upwards, her greatest 
weight being on the top, and her greatest buoyancy 
at the bottom, He fails to see that this is a neces- 
sary feature in ironclads, unless we are to armour- 
plate the bottoms instead of the tops. The chief aim 
in designing an ironclad should obviously be to carry 
the maximum thickness and amount of armour on 
the lightest hull consistent with ample strength and 
efficiency, and to do this without sacrificing the 
amount of stability necessary to the safety of the 
vessel, ‘This was attempted in the Captain, with 
what result we know but too well, It has been 
carried out in all our modern ironeclads with marked 
success and safety, and in a manner reflecting the 
highest credit on Mr, Reed and his successors at the 
Admiralty. 

When Sir Edward Watkin has advanced be- 
yond that stage of ignorance which supposes that a 
vessel must go to the bottom if she is heavier at 
the top than at the bottom, which, by-the-bye, 
Admiral Fishbourne has not, after years of hard 
fighting, been able to get beyond, he may, perhaps, 
be capable of imbibing some further lessons as to 
the stability of ships. Meantime, however, we 
most strongly advise him, for the sake of the large 
interest more or less committed to his charge, not 
to sacrifice what reputation for common intelligence 
he may still ess, by linking his name with that 
of Admiral Fishbourne in a crusade against some of 
the best known and most clearly established laws of 
nature, And before lamenting again the differences 
between scientific gentlemen with respect to the 
most serious naval questions, he should learn to 
eliminate foolish ideas from those opinions which he 
may be trying to reconcile. 

Nothing could show more clearly the great 
advantage to the country of having a professional 
man like Mr, E. J. Reed in the House, than what 
occurred on Monday evening. He was able at once 
to set the House right, and to expose the fallacious 
nature of Sir Edward's conclusions instead of allow- 
ing them to go forth to the public unquestioned, 
His simple statement of the following facts was 
quite sufficient reply to the resolution. ‘ In the 
Achilles the centre of gravity was 14 ft. below the 
water-surface ; in the Valiant it was 1} ft.; and in 
the Minotaur it was very nearly 2 ft. In his (Mr. 
pvneni ec ship, the Bellerophon, it was a little 
more than 2 ft. So instead of producing a high 
centre of gravity he introduced a lower one than 
that which characterised the three classes of vessels 
introduced by his predecessor.” Again, his state. 
ments of fact relating to the comparative stabiiities 
of the Captain and Monarch, were sufficient to show 
why the former ship was unsafe, while the Jatter is 
perfectly safe. 

It is scarcely necessary to say that Admiral 
Elliot did not attempt to contest the statements or 
arguments of Mr, Reed, although he did not lose 
the opportunity for endeavouring once more to fix 
the ibility for the Captain on the Construc- 
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design her, instead of upon Messrs, Laird and 
Captain Coles, who actually did design, build, and 
equip her, and who continued to father her and 
praise her excellences until she went to the bottom. 


THE LAWS ON EXPLOSIVES. 

Since our previous notice of the proposed amend- 
ment of the laws relating to explosive compounds* 
the Select Committee of the House of Commons, 
appointed to inquire into that subject, have met 
regularly twice a week. ‘They have already taken 
a large amount of evidence, which indicates how 
greatly reform is needed in that direction. The 
first witness examined was Major Majendie, Her 
Majesty's Inspector of Gunpowder Works, who 
showed that the law requires to be made much 
more stringent as regards the manufacture, trans- 
port, and storage of gunpowder, and that, on the 
other hand, circumstances demand its relaxation 
upon the same points with respect to nitro-glycerine 
compounds, such as dynamite and lithofracteur. 
The re gulations respect ny gunpowder are exceed- 
ingly lax, owing to the Gunpowder Act being full 
of inconsistencies. ‘To instance but one point out 
of many advanced by Major Majendie we may 
mention a recent attempt to establish a magazine 
for storing 500 tons of gunpowder in the middle of 
a town, There is at present no law to prevent 
this, nor, what is more, to prevent the quantity 
proposed to be stored from being increased inde- 
finitely. So also any person wishing to have gun- 
powder, and stating himself to be a dealer, can 
store 2U0lb. of loose gunpowder anywhere in his 
house, and this may be done in every house ina 
town, Similarly the storage and transport of gun- 
cotton are absolutely unrestricted, although the 
great necessity for restriction has long since been 
most palpably demonstrated. 

It is quite true that in some —perhaps many—in- 
stances, due precautions are observed with regard 
to the storage of gunpowder ; but Major Majendie’s 
returns of inspections prove lamentable deticiency 
and gross carelessness to prevail in the great ma- 
jority of cases. In some instances that oflicer has 
been conducted to magazines situated in densely 
populated neighbourhoods, where he has been 
the somewhat reluctant witness of powder 
being shovelled out of a barrel with one hand 
whilst a candle was held in the other. His reluct- 
ance to remain on the spot was probably not dimi- 
nished when, on the candle being blown out by a 
gust of wind, the worthy proprietor produced loose 
matches from his pocket, with which he relit the 
candle. So also with gunpowder manufacturers ; the 
leading men amongst them, although desiring to 
work as safely as possible, and generally adopting 
suggestions made by the inspectors, yet are most 
remiss in some matters. For instance they object 
to put up lightning conductors, the reason being— 
as given by one of their body before the Committee 
—that they preferred trees, which they considered 
much more safe. Small firework makers, too, are 
constantly evading the law and setting up their 
little factories in garrets, and from which they are 
occasionally ejected by an explosion, This evasion 
of course injures the legitimate trade, as the little 
makers can and do undersell wholesale manufac- 
turers, having no expensive plant involving precau- 
tionary measures to adopt and pay for. 

Such was the tenor of the evidence given by 
Major Majendie and Colonel Younghusband, and 
more or less confirmed by witnesses in the gun- 
yowder interest, who, however, strongly object to 
lecislative interference. On the other hand, Dr. 
Dupré and Professor Abel, gave, as far as their know- 
ledge and experience went, favourable testimony 
with regard to nitro-glycerine compounds. On the 
same head, too, Major Beaumont, M.P., testified 
most strongly, from practical experience, especially 
as to the safety in transport, storage, and use of dy- 
namite. Colonel Smith spoke to the production of 
Schultze’s powder on a limited scale, and Mr. 
Mackie to the manufacture of Punshon’'s gun- 
cotton, which, however, is not yet being made on a 
commercial scale, although the works are completed. 
Mr. Downie, the manager of the British Dynamite 
Works in Scotland, described the arrangements of 
that factory at the sitting of the Committee on 
‘Tuesday last. At to-day’s sitting the Duke of 
Sutherland is to give evidence as to the safety of 
dynamite, which his grace has carried in his saloon 
carriage on his own railway. After that evidence 
Mr. Downie’s examination will be continued, and 








the Committee will take evidence as to other ex- 
plosives. 

With regard to the direction which amendment 
will take, from the practical suggestions of Major 
Majendie, it appears to be one which will but slightly 
interfere with vested interests, if at all, and will, to 
a great extent, satisfy and benefit the gunpowder 
manufacturers, as negatively proved by thefevidence 
of their selected representatives. The makers of 
nitro-glycerine compounds will, on the whole, be 
greatly benefited, provided unnecessary restric- 
tions are not made with regard to transport and 
storage. Generally we anticipate that the laws 
relating to explosives will be placed on an equitable 
footing ; the public will ‘be protected on the one 
hand, whilst on the other dangerous license and 
liberty will be controlled and vexatious restriction 
withdrawn. From the constitution, tone, and 
temper of the Committee, we have little doubt that 
these anticipations will be realised. The question 
is under the consideration of practical, far-seeing 
men, who show a determination to have it dis- 
eussed fairly in all its numerous bearings and 
aspects. 


WATER SUPPLY IN THE PROVINCES. 

We are glad to find that the question of im- 
proved water supply has been the subject of much 
attention during the last year on the part of Local 
Boards and Corporations in the provinces. Bills by 
the score are now before Parliament, asking for in- 
creased or new powers, and as might be expected 
some of them have excited much opposition. A re- 
|markable fact is, that in numerous cases the autho- 
rities of localities adjacent to those of the peti- 





itioners have raised opposition on the ground of | 


| vested interests. We have advocated the union of 
jadjacent districts for the purpose of mutual help in 
| regard to water supply, and learn from a recent state. 
ment in the House of Commons that such a union 
|of local authorities is perfectly legal. It therefore 
|would appear that when local opposition arises, it 
jhas an appearance, at least, of faction feeling, ex- 
| cepting under very peculiar circumstances. The 
|object of many of the Bills submitted for Parlia- 
mentary sanction has been that of transferring from 
private companies the control of the water supply to 
corporations. Similar efforts have been made in 
respect to the production and distribution of gas. 

The present year and the close of 1873 have pre- 
sented some peculiar features in regard to water 
supply where the catch system is that which is alone 
available. The rainfall has been unexceptionally 
small, not, in fact, equal to half the average of 
many preceding years. Hence in some towns, 
Leeds for example, it has been necessary to resort 
to extreme measures to economise water. The 
Water Committee of the corporation of Liverpool 
have arrived at the conclusion that a further source 
of supply must be found. We have in the present 
volume drawn attention to the experiments which 
‘Mr. Deacon, the borough engineer, ia been making 
| in regard to the economy of a constant in place of 
jan intermittent supply of water. It appears that 
the proposed new ps additional supply could not be 
javailable for ten years, consequently Mr. Deacon 
jhas been instructed to proceed with the formation 
of twenty new waste-water districts in addition to 
the thirty already arranged for. His arrangements 
for preventing waste have been most efficient, and 
| have shown to aremarkable extent how much water, 
jand consequently steam power, coal, and money 
jare wasted in our large towns, In the case of 
Beverley, a company proposed to supply the town 
| with water, but the oe greene made strong opposi- 
/tion to the scheme, and eventually it was declared 
| that the preamble of the Bill was not proved. In 
jrespect to the water supply of Hereford, a recent 
analysis by Mr. John Horsley, analytical chemist to 
|} the county and city of Gloucester, showed that the 
| Wye water, with which the city is supplied, showed 
| neither animal nor sewage matter present, nitrates 
and nitrites being entirely absent. It was stated that 
| the water ‘is about the softest and purest that ean be 
jimagined and ought to be highly prized by the 
jinhabitants.” We advise Mr. Horsley to chasten 
| his imagination by a visit to Glasgow, where he 
would have an opportunity of testing the character 
of the Loch Katrine water. 

Sheffield seems well off in respect to its water 
| supply, if we may judge from the statements made 
| at the ordinary meeting of the water works com- 
pany, held towards the close of last month, It 
was stated that despite the low average of rainfall 
the company had been able to maintain a constant 








supply, and that the reservoirs were filled with 
abundant storage, proving that the supply is 
abundant, not only for present purposes, but even 
for a largely increased population. e total length 
of the pipes in the town is 179 miles, and new 
pipes to the extent of six miles were laid during last 
year. 

In reference to the Loch Katrine water which 
supplies Glasgow, Mr. James R. Napier has re- 
cently read before the Philosophical Society of 
Glasgow a paper describing the effects of the water 
on galvanised iron. He showed that the zinc from 
plates made of it was rapidly dissolved by the water 
and pointed out the danger which might arise from 
the use of galvanised articles for domestic, ship, and 
other uses. He had accidentally made the discovery 
on finding the water from a galvanised iron kettle, 
which he had made for his new cooking apparatus, 
become quite milky after the water had laid in it 
for 10 or 12 hours. He showed specimens of water 
which had a milky appearance after some galvanised 
iron nails had been immersed in it for about 30 
hours. As another instance a galvanised iron 
kitchen boiler, the plate of which had originally 
been th of an inch thick, was shown. ‘The zinc 
had entirely nen. the iron was much cor- 
roded, and although it had been but twelve months 
in use it was completely destroyed. 

At Chester a proposition has been made to sell 
the water works to the corporation, on apparently 
favourable terms. ‘The shareholders were of opinion 
that it was opposed to their interests to sell the 
works. ‘The result of the polling of the inhabitants 





was given in favour of the resolution empowering 
|the town council to oppose the Bill of the com- 
|pany, but eventually a compromise between the 
jcompany and the corporation was arrived at. 
|The Bill promoted by the corporation of Neath 
|to obtain power to purchase the New Gas Works, 
jand the Neath Water Companies, has been 
reported with some amendments by the Com- 
mittee of the House of Lords. It is more than 
| probable that in respect to Birmingham the gas and 
| water supplies of that town will eventually become 
| the property of the corporation. According to the 
| periodical reports of Dr. Hill, the medical officer of 
| health, the = ate water supply, like that of 
| the metropolis, is susceptible of much improvement. 
The Bill sought by the Leeds corporation for im- 
| proving the water supply has, with some amend- 
| ments, been reported by a Committee of the House 
of Lords. It appears that Leeds is so far badly off 
| for water that recently the supply at night has been 
| cut off, doubtless leading to serious consequences to 
| life and property if fire had broken out, 

| In the case of Truro, a company proposed to 
| Supply the town with water. At present it is sup- 
plied partly by wells, and by the diversion of a 
small stream, which running down the street gutters, 
| afforded a portion of the inhabitants their sole 
|supply. It appears that owing to the proximity 
| of copper mines the abundant supply of water is re- 
stricted, by contamination from them, to a very 
| limited extent ; the only available stream being the 
| Miltown, which the company proposed to utilise 
for domestic purposes, ‘The corporation, however, 
| opposed the scheme, preferring that their supply 
should be in public rather than in private hands, 
|}and eventually they were successful in their oppo- 
sition, and the Bill was consequently lost. We 
learn that at Bristol the night supply has been cut 
off owing to scarcity of water arising from recent 
drought. 

Such are a few notes of the present state of the 
water supply in various parts of England, &e. They 
afford some curious facts. In our two preceding 
volumes, in dealing with the question of water 
supply, we have suggested the investment of private 
capital as a remedy for many existing evils, and 
also the combination of several adjacent districts to 
obtain a good mutual supply. But it appears that 
in perusing the parliamentary reports of the last 
month or six weeks that neither of these schemes 
find favour either with the inhabitants, corpora- 
tions, or the local boards. In a large proportion 
of cases simple fancy seems to have been the ground 
of opposition, coloured with various plausible ex- 
cuses, : 

One fact is deserving of serious consideration, and 
that is, while the demand for more water 1s con- 
stantly extending, it is difficult, in many places, to 
attain such a supply. As a rule, throug out the 
United Kingdom rivers are had recourse to. Con- 
tamination with sewage, manufacturing industry, 
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impurities of such streams. Artesian wells cannot 
be made everywhere, for the geological character 
of many districts would render them impossible. 
Scotland andjlreland are amply supplied with fresh, 
water lakes over their entire area, while in England 
such a source of supply of really excellent water, 
free from all objections, is nearly confined to the 
backbone of hills which run southward from Cum- 
berland, Westmoreland, and Lancashire, to Devon- 
shire and Cornwall. The majority of our large 
towns are situated far too eastward of this line to 
permit of their getting water thence, except at an 
enormous expense. ‘There seems, therefore, only 
one resource left for them, and that is, enforcing 
such plans as will entirely free the rivers and streams 
of sewage contamination by preventing all such 
refuse passing into them. 

Much debate is now going on in reference to the 
respective advantages of the constant and inter- 
mittent systems. Tottenham, at the north of 
London, was one of the first places to adopt, many 
years ago, the constant system, but now the 
authorities are thinking of substituting the inter- 
mittent plan, on motives of economy, the increased 
population having outstripped their power of supply. 
Other places, as, for example, Liverpool, already 
named, are pursuing the opposite course, that of 
adopting the constant plan ioe economical purposes, 
Truly our water, gas, and sewage difficulties present 
problems unequalled to their perplexing character, 
and apparently beyond solution. 








THE INSTITUTION SOIREE. 

THE Soirée of the President of the Institution of 
Civil Engineers, held at the International Exhibi- 
tion on Tuesday evening last, was even more 
numerously attended and more brilliant in its effect, 
than either of the two preceding reunions held under 
the auspices of Mr. Hawkesley. It was in 1872 that 
this gentleman, then President of the Institution, 
ventured upon the bold step of changing, not the 
place alone, but the entire character of these meet- 
ings, altering them in fact from conversazioni, to 


evening parties of the most agreeable nature. Three | 
years’ experience has shown that, in one respect at | 


least, the experiment is entirely successful, and the 
eagerness with which tickets of invitation are sought 
after, proves how thoroughly the soirées are appre- 
ciated. In 1872, the first of the series, 1618 visitors 
were present ; in 1873, this number had increased to 
1891, while on this occasion 3900 double tickets of in- 
vitation were issued, and accepted by 2162 guests. 
‘The President’s Soirée has thus become avery striking 


feature of the Institution, and one which would | 


doubtless become more popular every year. Ap- 
parently, however, the present will 
the series, at least under existing conditions, because 
with the untimely, though not unforeseen abandon- 
ment of the annual International Exhibitions, the 
Institution will not be able to hire from the Com- 
missioners that portion of the building in which the 
soirées are held, or at all events, if the buildings are 
available, the contents, which are so important to 
the success of the meetings, will be absent. 


It will, therefore, be a matter for serious con- | 
sideration whether the soirée should be retained, and | 


held either in the Exhibition buildings, adapted for 


the occasion, or in some other suitable place, or | 
whether a return should be made to the old scientific | 


conversazione at Great George-street, or elsewhere. 


» the last of | 


| course to adopt for the future. For our own part 
| we believe that a large majority of the members of 
the Institution would vote in favour of a continuance 
|of the present plan; but it cannot be denied that 
| its increasing popularity hints at the fact that Mr. 
| Hawkesley, in suggesting the change, and Mr. 
| Forrest in so successfully carrying it out, have laid 
| the foundation for a somewhat heavy responsibility 
on future Presidents, upon whom (not as in other 
| societies) falls the whole charges of the receptions. 
Of one thing, however, all inte may rest 
| assured, that whatever be the arran ents for the 
| future, they will, under Mr. Forrest's management, 
| be carried out as hitherto, to the satisfaction of 
| every one. 
| Referring for a moment to the soirée of last 
| Tuesday evening, we may mention that, besides the 
/machinery in motion, which forms a part of the 
International Exhibition, there were a few special 
‘exhibits collected for the evening in the west 
quadrant. The most striking of these was a large 
| steel cylinder, shown by Sir Joseph Whitworth, 
| 6 ft. 4in, diameter, and 4 ft. 94in, deep, and 13 in. 
|thick. It weighs three tons, and the material of 
|which it is composed has a tensile strength of 
| 44 tons per square inch, showing an elongation of 
27 per cent, before breaking. There were besides 
a model of the Faraday cable ship, an apparatus 
by Messrs. W. Wildman and Latimer Clark for regis- 
tering time, speed, distance run, and number of 
passengers carried in omnibuses or cars, Sterne’s 
railway coupling and central buffer, and a variety 
of well-executed models of different civil engineering 
works. 


THE INTERNATIONAL EXHIBITION, 
SaniTary Exuisits. 

A RECENT visit to the International Exhibition at 
South Kensington has been chiefly confined to those 
matters relating to sanitary questions, and we must 
confess that, at present, the exhibits do not en- 
courage us in the expectation that much light will 
be thrown on past and future plans of improvement. 
The visitor on entering the south side of the build- 
ing has his attention directed to various architectural 
models. He subsequently encounters a series of ex- 
hibits of drain pipes intended for the conveyance 
of sewage, all in dark brown ware, excellent in 
their manufacture, but scarcely novel in their 
object. Emerging from the gloom of a narrow 
passage, a series of sanitary arrangements appear, 
involving lavatories, closet pans, traps for drains, 
filters, and many other matters of a similar kind. 
Following the directions painted on the walls of 
this corridor, he eventually arrives at the caper | of 
so-called sanitary contrivances. But if he wish to 
find any method of sewage treatment, none of 
which seem at present in operation, he has to 
through the museum of pisiculture, and make a 
divergence westward into a wilderness, in which a 
multitude of operations are going on, from the pro- 
duction of gas to other objects, for which our pre- 
sent space in too limited to describe; all by the 
way in embryo. 

ft seems somewhat remarkable that there should 
be any delay on the part of any class of exhibitors 
in a case like this. Plenty of notice had been given, 
| yet we find in respect to sewage treatment that the 
ABC process is entirely unrepresented. ‘The 
| Phosphate Company have erected a handsome shed, 
| yet untenanted. The General Sewage and Manure 














or methods notice is given that no slops or house 
refuse should be thrown down, a defect that we 
have already pointed out as incident to all earth or 
other dry-closet systems, In respect to Goux’s 
patent sani closet system we see nothing to 
report beyond what has already appeared in our 
issues of last year. 

Gibson’s patent earth closet and commode claims 
to obviate the objections incidental to the earth- 
closet system, and to render it of more general 
application. Asin Target's plan, described in our 
issues of June 27th and August 15th, 1873, the 
urine and faces discharged are kept separate. Ab- 
sorbents are used for the solid matter, while the 
liquid is conveyed to the house drain or received 
in a special receptacle. The patentee claims the 
advantage of emptying and passing slops into and 
through the closet without wetting the earth or 
soiling the seat, but unless the person so operating 
is of an exceedingly careful character, infinitely more 
so than a person using an ordinary sink, we should 
imagine that the result would be diametrically 
opposite to that which the patentee anticipates. 
The action of the closet for supply of earth and all 

urposes is made by the pressure of the foot. It 
is stated that the fecal refuse, being dry, is prized 
by horticulturists, but its value will depend on the 
class of absorbent employed. 

King’s patent self-acting dry closets involve the 
use of charcoal, and are under the care of the 
Peat Engineering and Sewage Filtration Company, 
It is stated that they may be used with either 
charcoal, earth, or ashes. The company recommends 
their box charcoal commodes as neat, cheap, and 
convenient, and that they can be safely used in any 
apartment. They offer their commodes at prices 
varying from 25s. to 7/. 108. and upwards, and 
agree to supply the charcoal at 1s. 6d. per 28 Ib. 
They found the whole of the success of their 
method on the well-known absorbent properties of 
charcoal, especially of that prepared from peat. 
This is procured in Lancashire, and according to 
the prospectus of the company this peat, prepared 
according to their method, has, in itself, a highly 
fertilising power. Sold under the title of phospho- 
carbon manure, it is stated to have established itself 
as one of the cheapest and most effectual general 
fertilisers yet produced. Perusing the highly 
favourable testimonials which are given we fail to 
see whence its special value can be drawn, either on 
chemical or physiological grounds, except so far as it 
may act as an absorbent and a disinfectant for the 
benefit of plants, withdrawing from the soil the 
chemical constituents required by the latter, and at 
the same time preventing injury to the new plant 
which might arise from the débris of a preceding 
crop. ‘The essential value of the charcoal really 
consists in its mechanical action, and in this point of 
view there is not the least doubt that its admixture 
with soils, especially those of heavy clay, must 
result in great benefit. It will tend to open the 
ground, and so admit access of other fertilising 
materials. It is stated that the maximum quantity 
| required per acre will not exceed from § to 10 ewt. 

’arkers patent automaton earth closets and 
commodes appear among this class of exhibits, and 
claim many advantages over other plans. The 
| house commode” is of the size of an easy-chair, 
jor is made to imitate a chest of drawers, By 
|suitable mechanical arrangements a supply of dry 


earth is thrown on to the excrements immediately 





‘The rapid growth of the more agreeable meetings | Company, involving Dr. Anderson's, process, have |upon the use of closet or commode, and of course 
would, in fact, soon involve the necessity of greater | confined themselves within limits which we shall | this is effected automatically, and yet without the 


space than the Exhibition galleries allotted to the 
purpose can afford, and would not improbably tax 
even the liberality of the President of the Institution 
beyond reasonable limits, while it is not easy to see 
how the numbers invited can be prevented from 
increasing. 

On the other hand, to return to the old order 


.of things, to revert to the evening exhibition of 


models in the theatre at Great George-street, and 
the second or ladies’ day following, would be re- 
garded as a great privation by the majority of the 
Visitors, whose numbers must moreover be cut down 
ruthlessly to suit the comparatively small area of the 
theatre. It appears to us evident that this latter 
course would be fatal to the prestige of the Institu- 
tion's annual gathering, and that all idea of again 
utilising the house at Great George-street for the 
purpose must be given up, whether the soirées are 
continued, or the conversazioni resumed. 

As we have said, the abandonment of the Inter- 
national Exhibition after this year renders the 
present the proper opportunity to decide which 


|shortly describe, and other methods of sewage 
| treatment are not only conspicuous by their absence, 
for the presént, but seem likely to remain so. We 
_shall therefore confine our remarks to what may be 
| called dry methods of house refuse treatment. 
Prominent among the class of sanitary arrange- 
ments is that of Moule, which we have described in 
vol. xv., page 242. In the Exhibition of this year three 
kinds of “ closets” are shown. One is “‘ self-acting,” 
being set to work as the user sits down, the de- 
| odorising earth being thus impelled on to the feces, 
&c. These are represented as costing from 3/. 7s. 6d. 
| to 3/. 15s. each. Another kind is that described as the 
| «* pull-out” class, in which a handle has to be pulled 
out by the user of the closet to bring down a supply 
lof earth to cover the feces, &c., voided. ‘The 
jcost of this is estimated at 2/. 4s. The next 
| illustration of the system is that called the “ pull 
up,” which, by an action similar to that employed 
|in the ordinary water-closets, brings down the dis- 
jinfecting earth on the feces, &c. Its price is 
| stated at 5/. 56. In the use of each of these plans 


control of the user. In this point it therefore 
differs from those of Moule and others already de- 
iscribed. The arrangement is such that existing 
| privies, middens, &c., may be easily adapted to the 
| purpose ; slops are, however, forbidden. Morrell’s 
| improved sanitary closet accommodates the ash-pit 
| and privy arrangement so common in Lancashire and 
| Yorkshire. At one end is a receptacle for the 
| house ashes, and in front of this, at a lower level, 
lis the closet seat, beneath which isa pan, On the 
latter being used ashes are cast on the excrements, 
| the cinders being sifted away by a mechanical ar- 
rangement, and the finer dust being alone em- 
ployed. 

Ingenious as many of these earth, charcoal, and 
other closets are, it is evident that they can only be 
applied to a limited extent. They all require the 
removal of the receptacle when filled, This must 
be necessarily an expensive and annoying process, 
for, although the disinfection may be perfect, the 
mechanical difficulty of removal must be a bar to 
their general use. In thegreater portion of the me- 
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among machinery of application, their main purpose 
being to cut or shape material that cannot be heated, 
and is too hard to be acted upon by compression or 
by cutting processes. 

“Separating machines, although forming a distinct 
class, such as bolting and screening machines for 
grain, are not complex enough to require explana- 
tion. 

Grinding, no doubt, if traced to the principles 
that lie at the bottom, is nothing more than a cut- 
ting process, in which the edges employed are 
harder than any material that can be made into 
cutters, and in which these edges are firmly sup- 
ported by being imbedded into a mass like the 
particles of sand in grindstones, or the particles of 
emery in emery wheels. 

Disintegrating machinery, as a class, includes 
machines directed to grinding grain, or separating 
the fibres of textile material, such as grinding mills, 
pulp machines, cotton and wool machinery. 

‘Lhe principle of action in machines of this class 
requires no special explanation here; the process 
is one of crushing, tearing, and macerating. 

(To be continued.) 


THE BLACKBBURN BOILER EXPLOSION, 

Tue adjourned inquest on the persons killed by the boiler 
explosions at Hollin Bank Mill, Blackburn, on the 2nd of 
March last, was held in the Town Hall, Blackburn, on Wed- 
nesday, the 20th instant, before H. U. Hargreaves, Esq., 
coroner, and the jury, of which Mr. Clayton was the fore- 
man. Mr. L. E. Fletcher, C.E., chief engineer to the Steam 
Users’ Association, Manchester, and Mr. Robert B. Long- 
ridge, C.E., representing the Boiler Insurance and Steam 
Power Company, Limited, Manchester, were present, as well 
as Mr. Radcliffe, who watched the inquiry on behalf of 
Messrs. Yates, the makers of the boilers. 

Mr. Longridge submitted a second report, in which he 
attempted to show that the cause of the explosion had 
arisen from damage done to the boilers by insufficient time 
having been allowed for them to cool down previous 
to cleaning out, and that probably cold water had been 
resorted to, as is too often the case, for the purpose of 
cooling down the boilers when hot. He called no evidence 
on this point, and Mr, Thompson himself was not present 
to make any remarks upon it. The report went on to state 
that 7, in. plates were not sufficient for boilers 7 ft. in dia- 
meter, working at 801b. steam pressure. Mr. Longridge 
also handed in a paper showing the results of certain tests 
that he has had conducted by Mr. Kirkcaldy in London, 
to show the strength and ductility of the iron used. By 
these tests it would appear that the breaking strength 
of the iron was 18.79 tons per square inch in the 
direction of the fibre, and 17.4 tons per square inch 
crosswise of the plates. Also that the strength of the single- 
rivetted joints was only 37.46 per ceut. of the solid plate 
when hand rivetted, and 38.68 per cent. when machine 
rivetted; 56.9 per cent. when double rivetted by hand, and 
55.3 per cent. when double rivetted by machine, whereas, 
added Mr. Longridge, Sir William Fairbairn’s tests which 
have hitherto been taken as standards, have given the 
strengths as 56 per cent. for single rivetted and 70 per 
cent. for double rivetted joints. Mr. Longridge further 
said that the bursting strain of these boilere was, therefore, 
only 239 lb. per square inch, and that such boilers should 
not exceed 48 Ib. working pressure. He then stated that 
he had formed an opinion from the position in which the 
parts of the boilers were found after the explosion, which 
led him to conclude that the identity of the two boilers as 
given by Mr. Fletcher in his report was wrong, and that the 
parts supposed by Mr. Fletcher (and so stated to him by 
Messrs, Yates) to have originally formed No. 1 boiler were 
really those of No. 2, and vice versd. Both he and Mr. 
Fletcher started with the understanding that the left-hand 
boiler was No. 1, and the right-hand boiler, or that nearest 
the canal, was No. 2. The confusion that has since occurred 
in some accounts has arisen from the identification here re- 
ferred to as doubtful according to Mr. Longridge. 

In reply to this report, and the opinion thus expressed, 
Mr. Fletcher said that, even if this were correct, still, so 
far as he could see, it was immaterial, and it made no diffe- 
rence at all in regard to the views he had expressed in his 
report respecting the origin of the explosion. Mr. Fletcher 
having thus had to rise in reply to this second report of Mr. 
Longridge’s took the opportunity of calling the attention of 
the jury to the statements in Mr. Longridge’s first report, 
which attributed the weakness of the boilers in some measure 
to the flange joints of the furnaces, which he speaks of as 
having separated. This, said Mr. Fletcher, is against the 
facts, for it was evident that the flues of one boiler were not 
so torn, for after the explosion they were found together, one 
quite sound and the other broken by the fall, but not even 
then divided entirely ; while of the other boiler one flue 
had been thrown up nearly to the top of the mill, upon the 
side of which it left its mark, and was evidently only 
broken in its fall, while the fourth flue is the only one at all 
widely divided. In reference to the Halifax explosion re- 
ferred to by Mr. Longridge, Mr. Fletcher said that the 
cause of the explosion was also the failure of the manhole 





mouthpiece, and not from any other cause, and that Mr. 
Longridge was quite alone in his view of that case. In 
conclusion Mr. Fletcher said that he adhered to his report, 
which we have already published. 

The jury then proceeded to the consideration of their 
verdict, which they gave as one of accidental death, sup- 
plemented by the following expression of opinion: “ We 
do not attribute the explosion to the construction of the 
boilers; but, nevertheless, consider the thickness of the 
plates was scanty for boilers of 7 ft. diameter, and worked 
at a pressure of 80 1b. per square inch. Also we are of 
opinion that the quality of the iron was not quite as good as 
it should have been, being inferior as regards ductility, though 
fair as regards tensile strength. We find that the primary 
cause of the explosion was the principle of flueing the boilers 
over the top, and regard that mode of setting boilers as 
decidedly bad and objectionable, and we strongly recom- 
mend all users of steam power, whose boilers are set in this 
manner, to alter the same at once. The jury hope that this 
investigation may lead to a beneficial result, and that by a 
more careful selection of iron for the construction of boilers, 
especially for high-pressure ones, similar explosions may 
be prevented, and life and property rendered more safe and 
secure,” 

We have in the present notice contented ourselves by 
summarising the evidence offered at the adjourned inquest. 
On a future occasion we propose to have something to say 
on the deductions to be drawn from the facts thus stated, 





PRESERVATION OF STEAM BOILERS. 

Ar a time when the decay and preservation of boilers are 
matters of considerable importance the following instructions, 
issued a short time ago by the Lords Commissioners of the 
Admiralty for the preservation of the insides of the boilers 
of Her Majesty's ships while laid up, may interest some of 
our readers. Experiments with a view to testing the 
efficiency of the proposed plan were made some time ago, 
and the result was fully satisfactory, as also have been 
the results where observed of the wider application of it. 
In the case of boilers in store or in ships completing for sea, 
they are to be first dried as well as possible by means of 
the ordinary airing stoves lighted in the ash-pits; and 
then 2 cwt. to 3 cwt. of quick lime, according to the size of the 
boiler, in shallow sheet-iron trays, is to be placed on the 
bottom of the boiler and the top of the tubes. The boiler is 
then closed, made as air-tight as possible, and inspected pe- 
riodically every six months, fresh lime being introduced for 
any found slaked. In the case of boilers of ships afloat 
in the reserve, which are liable to leaks through the sea 
fittings, they are to be kept filled with a mixture of slaked 
lime and sea water. Half a bushel of lime for every 
100 cubic feet of boiler capacity, is to be dissolved in sea 
water; the solution passed into the boiler through a fine 
sieve, adding afterwards a quantity of fresh lime equal to 
the refuse; and the boiler is then to be thoroughly filled 
with sea water by means of the hand-pump, a small hole 
being bored in the highest part of the boiler, and a tap 
fitted if required to allow the air toescape. The solution is 
tested by placing asmall piece of bright iron in a bottle of it 
for a night, when, if the iron rusts to any appreciable ex- 
tent, more lime must be added. In the case of ships laid 
up abroad, the engineer in charge is to use his own discre- 
tion as to which of the methods he adopts. 

The plan adopted in the case of the boilers of the 
eighteen gunboats on the slip at Haslar, adopted long before 
these instructions were issued, is this: The boilers are 
pumped quite full of linseed oil; it is kept there during a 
night or so, and then drained off, leaving of course a coating 
of the oil over the whole interior surface of the boiler. It 
may be open to question whether this plan is as simple or 
effective as that referred to above ; it certainly could not be so 
easily applied under other circumstances, and time alone can 
show its comparative efficiency. It is to regretted, how- 
ever, that some of these boilers were not tried with the lime 
process, so as to compare results. From 30 to 40 gallons 
of oilremain in each boiler, and as the boilers are only 
200 indicated horse power, the coating left on the plates 
must be pretty thick. 





American Coat Trarric.—The coal movement over the 
central division of the Central Railroad of New Jersey 
amounted in 1873 to 2,482,332 tons. In 1863, the corre- 
sponding coal movement did not exceed 1,049,881 tons. It 
is computed that the railroad company could this year trans- 
port 5,000,000 tons of coal, if need be. 





Tux Scorcn Brast Furwaces.—The number of blast fur- 
naces in operation towards the latter end of last week was in- 
to seventy-two. A arose late on ereeoey oes. 
noon that Messrs. Addie and of Langloan Iron Works, 
were about to damp down the three furnaces which they bad in 
blast, and the report had an effect on the price of iron in 
the open market yesterday morning, but it was soon con- 
tradicted, and a partial collapse occurred. Messsrs. Addie 
are still loading their furnaces, and it is stated, “ on 
authority,” that they have no intention of damping, and it 
is even probable that they will soon blow in more. There 
was some pr’ last week that the Govan furnaces would 
be blown in, but they are still out; the Cambroe furnaces 
(Messrs. Merry and Cuninghame’s) are also still damped. 
About one-half of a; Sane i eg ph af eo 
advantage is taken of the opportunity to im t 
ccean “eth a the foreense themeslves and hs blast 
engines, 








AGRICULTURAL IMPLEMENTS AT THE 
VIENNA EXHIBITION.—No. XVII. 
Horse Gears, 

ALTHOUGH not strictly belonging to agricultural 
machinery, it will be convenient to include horse 
gears in this series of articles, as they occupied a 
prominent place amongst the exhibits of the diffe- 
rent makers of machines and implements coming 
within the section, 

At the same time so large a number were exhibited, 
and there were comparatively so few different types 
of construction, that it will be tedious to follow 
them from stand to stand. We propose, therefore, 
to deal with them collectively, rather than indepen- 
dently, and to classify them as far as possible. 
Broadly, there were two distinct varieties ; those in 
which the power is taken from a coupling direct, 
and those through which it is transferred through a 
vertical shaft to an overhead pulley, either hori- 
zontal, and keyed direct on the shaft, or vertical, 
and driven by bevel gearing. 

The class in which the power is taken direct off 
the shaft was far the more numerously represented. 
Messrs. Wallisand Steevens, of Basingstoke, exhibited 
a very well-made four-horse gear, which will serve 
as a good example It is mounted on a carriage 
frame, adapted also for the transport of a small 
thrashing machine, The frame is of timber, but to 
it are bolted a pair of cast-iron brackets, which 
carry the sockets for the poles, and receive the 
bearing of the main shaft. ‘The large driving wheel 
has bevel teeth, and gears into a small pinion, on 
the shaft of which is a spur wheel, actuating a 
pinion, that in its turn drives a universal coupling, 
to which a shaft can be attached, and the power led 
off, either to the work itself, or to an intermediate 
gearing, and thence to the work by astrap. In 
Messrs. Wallis’s gear, the bottom bearing is taken 
by a dished cast-iron frame, which does not appear 
to have as much strength as is desirable. A form 
of gear of which many examples were to be found in 
the Western, as in the Eastern, Agricultural Halls, 
is given in Fig. 86, and may be adapted for one, 
two, or four horses. It will be seen to consist of a 
timber platform laid on the ground, and having 
bolted to it a cruciform cast-iron frame, in the 
centre of which is the bearing for the large wheel. 
This wheel has bevel teeth, and drives a pinion on 
a shaft, which also carries the universal coupling, as 
shown. 

Again, Fig. 83 shows a type gear of which there 
were many examples: a frame either in wood or iron 
(that in the sketch is of iron), with cast-iron 
brackets, supporting either a bar on top, or a 
wooden bearer for the vertical shaft bearing and 
pole sockets. The large wheel has bevel gearing 
driving a pinion and spur wheel, which increase the 
speed on a second pinion, to which the driving 
coupling is connected. ‘The sketch shows also an 
intermediate bearing and foundation beam, em- 
ployed when the power has to be transmitted for a 
considerable distance. Sweden, as a matter of 
course, exhibited cheap and serviceable gears, some 
driving the universal coupling with the bevel pinion 
from the main wheel F sam | others using inter- 
mediate gear, as in Fig. 83, and others again like 
Fig. 84, in which the driving wheel gears with a 
pinion On a vertical shaft, and through this drives 
a pair of bevel wheels, the smaller of which carries 
the coupling. In Fig. 86 it will be noticed that a 
small wheel is placed on a spindle upon a saddle 
bracket bolted to the frame, and in such a position 
that it beara upon the top edge of the main wheel, 
keeping it down to its work. Most of the gears are 
provided with this detail. In the Swedish ones, 
three, and even four, such guiding wheels are 
added, and several dispense altogether with inde- 
pendent sockets for the poles, these being fastened 
direct to the top of the wheel. The Swedish gears 
are, in fact, arranged and made with a special view 
to cheapness of construction, combined with dura- 
bility, and this object they appear to have attained. 

The Eckert Company showed two fine horse gears, 
the diameter of the driving wheel in the larger one 
being 6ft. Fig. 85 gives a sketch of their arrange- 
ment. The form given to the top of the driving 
wheel will be noticed—four broad plate spokes 
carrying a platform ou top where the pole sockets 
are placed, and a driver's seat above. ‘The gearing 
is of the common type, the coupling being on the 
second shaft. The pressure salle on top of the 
driving wheel is shown, and it is to be observed 
that the Eckert Company adopt the practice of 
bolting up the bevel teeth of the latter, upon the 
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frame, in segments, instead of making them all in 
one piece with the wheel Thus the one we are 
speaking of is clivided into eight segments; this 
arrangement offers a quick and cheap mode of 
repair if any accident happens to the teeth of the 
gear. 

The smaller implement exhibited by this firm | 
alac resembles that shown in Fig. 85. 

We have to notice especially the horse gear of 
Mesars, Clayton and Shuttleworth, of Vienna, and 
as several imitations of it were to be found in different 
parts of the building, by referring to the origin il 
we shall do full justice to the copies. Fig. 82 
representa their gear, which is mounted on a car 
riage, and bas nothing special in point of desig 





cf 
4 
} 


being simply an arrangement already described. | 
The work is, however, admirable, and the form of 
framing, cast-iron standards, and general appear- 
ance, belongs especially to this firm, and it is these 
points, the only ones characteristic, and not the 
workmanship, which were copied and exhibited 
80 generally. 

One maker, Adolf Miller, of Grotau, in Bo- 
hemia, exhibited a class of gear which, we believe, 
has enjoyed great favour in Austria. Its arrange- 
ment consists merely of a large worm wheel 
driven by the horses, and actuating a worm 
mounted in suitable bearings, and carrying the 
coupling at one end. Gears of this kind, and in 
several different sizes, were exhibited by different 
makers, and they have these points strongly to 
recommend them, namely, that they are cheap, 
simple, and very fairly made, 





surface of an endless platform, consisting of wooden 
bars strung together upon axles by means of 
brackets on the underside of the bars. At the end 
of these axles are small rollers travelling upon 
suitable guides, and at both extremities of the 
machine turning over wheels and passing under the 


endeavours to reach the top of the machine actuate 
the gearing. 

The horse gears formed undoubtedly an important 
section in the department under notice, and were 
very fairly and numerously represented, especially 
by the foreign makers, who find probably a large 















We may mention also Heinrich Lanz, of Mann 
heim, who, without showing gears of any spec 
construction, had several exceedingly well made. 
‘The only point that need be noticed about them is 
that in one form the coupling is driven by bevel 
gearing from a vertical pinion, the former is in 
one instance above, and in another, below the 


driving wheel. 

Of the second class of horse gears, those from 
which the power is transmitted overhead, but little 
haus to be said, and there were but very few ex- 
amples exhibited, The first was by J. Rauschenbach, 
of Schaffhausen, in which the poles are attached 
direct to the wheel, brackets being provided for 
that purpose; this wheel has internal teeth, and 
drives a pinion and large toothed wheel below 
gearing into a central pinion keyed on the vertical 
shaft, and which carries at the upper end a larg: 
horizontal pulley, from which the power is taken 
‘Lhis gear is well made. 

Messrs. Versell and Co., of Chur, in Switzerland 
also showed an overhead gear mounted on a 
three-wheeled carriage. The driving wheel in 
this machine has a closed top and internal teeth, 
which actuate gearing arranged as in the one pre- 
viously noticed. On the top of the shaft, however, 
is a bevel wheel gearing into a pinion mounted on 
the same shaft as a vertical pulley. 

Ladislaus Mencel, of Bialazarskoff, showed an 
overhead horse gear also mounted on a carriage. 
Like the rest of his exhibits, the machine is ex- 
tremely well made and very massive, being evidently 
intended for the rough usage to which it would 
be subjected in primitive districts. The larg 
driving spur wheel gears into a pinion, and « 
transfers motion to a central vertical shaft, through 
a second pair of toothed wheels In this gear tw 
vertical pulleys of different diameters are driven by 

he bevel gearing on top of the column. ; 

Messrs. Lilpop, Rau, and Co., of Warsaw, also 
had a very similar gear, but instead of two they 
only drive one pulley . 


‘Lhere remains one more gear to be mentioned 
which belongs to neither of the two previous classes, 
and which originally Cal from the I nited States, 
but has long since lost the limited application that 


it enjoyed for a short tir 


aa a 
UTP EL 
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machine. The bars are set so as to present an 
angle, and afford foothold to the horse, and they 
are protected from wear by iron plates, At the 
upper end mounted on the same shaft as the wheels 
around which this endless platform turns, is a spur 
wheel with internal teeth, driving a pinion and 


Chis is a kind of tre admill horse gear in which | coupling joint. ‘The platform is wide enough for two 
there is a long inclined plane, formed by the upper} horses abreast, who in their perpetual and useless 

















the 


and increasing demand for them. In fact, 
completeness with which any particular machine was 
represented among the agricultural exhibits was a 
fair indication of its rank and importance. 


Sovrm AvstRatian Steet anv Inox Company—This 
company bas commenced operations at its works, near Mount 
Jagged. Furnaces, huts, &c., are being erected. 
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‘I he second 
to that just noticed, save that the ends were flat in- 
stead of being cranked inwards at the centre. A 
perspective view of this wagon is given on page 379, 
from which it will be seen that there are no side 
jillars except just at the side of the side doorways. 
The wagon was fitted with a brake, as shown, and} 
that at the Exhibition had Krupp’s cast steel disc | 
wheels instead of the wrought-iron spoke wheels 

} 
| 
| 





shown in our illustration. The weight of this wagon 
was 5 tons 3 cwt., and it was intended to carry a 
load of 13 tons 4ewt. The third wagon shown by the 
Schlesische Actien Gesellschaft was, like the others, 
entirely of iron, and it was one constructed for the 
Upper Silesian Railway. The body was stiffened at | 
the sides by T-iron standards, and by a channe 1| 
iron rivetted around the upper edge. ‘The bottom 
plate of the wagon was rivetted to the headstocks. 
‘The weight of this wagon was 4 tons 19 cwt., and it 
was intended for loads of 1] tons, 

A coal w won made entire ly of iron, was also 
exhibited by Messrs. Ruffer and Co., of Piela 
‘This was a high-sided wagon with side pillars of 
T and [ iron, and presented no special feature 
requiring notice. ‘The weight and load of this 
wagon were not given, but it appeared rather heavy. 





DR. GRAHAM ON MASHING. 
To tur Evtror ov Exainggnina. 
Sin, —Continuing the remarks commenced in my last letter 
to you, and published by you in your number of the Ist inet, 
I wish now to speak of Dr. Graham's leeture on mashing. 


This lecture is | gun by explaiomg that in the double- 
floored kiln the steam and gases ot the lower floor were 
not allowed to pass through the malt on the floor above ; so 
the double floors mean but an increase of kiln area without 


an increase of ground area, or a placing of kiln floors 
in tiers to save room. I should have thought that the 
Doctor meant, or might have introduced to public notice the 
method of using double floors, fired with only the usual 
furnace, or furnaces, of the single-floored kiln for the 
purpose of saving fuel. This arrangement bas been long 
proposed, and I think is at work. ‘There need be no steam 
to pass through the upper floor, as to work such a kiln in 
practice, the first charge of malt is put on the upper floor, 
and after the moisture is expelled from it, it may be dropped 
down to the floor below to make room for the charge ot raw 
malt above, which raw malt would be exposed to gases—if 
not dry—at least greatly drier than itself. With this kiln 
there can be no doubt of effecting great economy in fuel as 
well as of space; but can it be thoroughly regulated, so as 
bot to interfere with a delicate finishing off of the malt ? 

There can be but one opinion as to the value of the many 
hints thrown out in the course of this lecture, such as the re- 
gulating of the proportions of dextrine and sugar in beer by at- 
tention to the temperatures, and the advantage of low initial 
heats to procure sugar; a hint that the distillers would be 
well to avail themselves of for the production of alcohol, but 
I fear of little use to the brewer unless accompanied with in- 
formation of the special conditions under which he has to 
take advantage of it. The Doctor lays down as a law what 
brewers have always supposed, viz., that albuminous matters 
were the active cause of changes in their products; but he 
says these are to be eliminated at temperatures which, if 
used in beer making, would be destructive to the article. 
There is nothing more detrimental to the production of sound 
beer than exceedingly low mash heats; and to talk of a mash 
at 100 deg. to 140 deg. Fabr., is, 1 fear, delusive and mis- 
leading. The Continental system, modified by the boiling 
of the infusion, may permit of such a course of action, but 
out of a distillery I feel certain that such heats cannot be used 
advantageously in this country. 

In speaking of English practice, Dr. Graham mentions 
160 deg. to 170 deg. as the heat of water mixed up with the 
grist in its way to the mash tun, and I dare say that the 
usual and proper heat lies between those here indicated; but 
why allow so wide a space as 15 deg. for an operator to range 
about in? It is clear that if he be nght at the one end of the 
range, he must be far wrong at the other. The heat of the 
mashing water does not depend, as the Doctor says, on the 
amount of radiation from the mash tub, nor upon the class 
of ale to be brewed, every class of ale wants to be brewed 
aright, and the right heat for one cannot be a wrong heat 
for another. The heat of the malt is an element in getting 
at the heat of the water, but the real object wanted is the 
heat of the infusion when the malt and water is thoroughly 
mixed together ; and I believe that there is a heat clear and 
fixed for a certain chemical action in the goods to make good 
beer, however much we may vary from and play around this 
specific temperature; and that a difference of a very few 
degrees up or down makes the difference between good and 
bad beer in winter, and sweet and sour beer in summer. 
“ Brewers all attach very great importance to the tap heat.” 
Of course they do, as the tap heat is the indication of what 
the mash heat was, although a very roundabout way of getting 
at it, and that too after a delay of perhaps two or three hours 
since the mashing was performed. If the matter was not so 
serious, it might well excite one’s humour to see a brewer get 
up from bed in a morning and pitch a quantity of malt and 
water together, go to bed again (which is not uncommon), and 
by-and-bye turn out to set his taps, and try the heat, which 
he ought to have done at mashing, The after knowledge is of 
little use to him, varying, as malt and weather does in 
temperature, from morning to morning; not to speak of the 
varying quantities of malt and water in the making of ales or 
beers of different gravities, which go to alter the mean heat 
of a mash if not ecompensated. A tap heat is the very vaguest 
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quarter mash, the tap of the one may run only 5 barrels per | 
hour, while the other may run 100 barrels, and consequently 

give very different indications of tep temperature. The | 
Doctor's remarks as to the danger of high sparge heats are 

juite in keeping with experience. He does not know the 
cause, but it is of little importance except as a chemical 
curiosity, as it is well known that some dangerous ingredient 
is begot from high sperge heats, which makes the beer pale, 
thin, unfineable, and makes it short-lived. 

It is a great mistake in Dr. Graham to discuss the pros | 
and cons of hard and soft water, and drag in the opinion of 
a Mr. Black into the matter. I do not know the value of 
Mr. Black's opinion, but would recommend him to try his | 
band to make Burton or Edinburgh beer from eoft water 
lf Mr. Black means only to say that sulphate of lime is not | 
wanted in brewing water, because he can make good ale in | 
Edinburgh, he begs the question, because there is a con 
siderable quantity of sulphates in the well water of Edin- | 
burgh and neighbourhoods. The Bavarian system affords no 
parallel to test waters. The process of boiling the mashed 
goods and their mode of fermentation (a result I suspect of 
such boiling) induces peculiarities in their beer which are 
likely to neutralise, to some extent, the water brewed from, 
and its flavouring and keeping qualities. The Bavarian 
system of mashing ought to be investigated by chemists, as 
doubtless to it is to be attributed the depositing fermentation 
and the sound beers and saving of hop. The Doctor says 
dextrine is produced in larger quantity by th's boiling or 
semi-boiling process, but he says the same thing for the low | 





initial mash heats, indicating, however, that the dextrine was 
turned into sugar as the mash heats were increased—does he 
mean that the dextrine becomes fixed and unchangeable by 
the boiling which the malt undergoes? 

The Doctor's remarks on the production and value ef | 
dextrine are not easily followed. He proposes to mash at | 
120 deg. to make diastase and heat rapidly up to 170 deg., 
the diastase would be rendered inactive, and instead of | 
sugar dextrine would be the result. To use up the diastase | 
thus given to waste he proposes to introduce raw barley, or 
maize, to utilise it, and finishes his remarks on this subject 
by advising that store beer should not be made from the | 
mixture. Well, I should think not; but what is the use| 
of proposing so many distracting schemes merely to warn | 
people against them? He says that long boiling would be | 
of some advantage in cooking so much raw material, but 
boil as he may, the boiling would not undo the evil effects 
which are sure to result from heating a mash up to such a | 
temperature as that of 170 deg., even putting the danger 
from the raw grain concoction out of the caleulation al- 
together. ] am fully at one in condemning the use of the 
mixing machines only for mash tuns. Their use is to pro- 
duce the initial heats of the goods which ought to be mashed 
afterwards in the mass, and thoroughly sound beer, or at all 
events reliable work cannot be made without the old 
porcupine. And so with regard to coarse grinding, when 
ma)t is well dried the extract cannot be got without com- 
paratively fine rolling. The cracking merely of the corns 
is an adjunct of indifferent drying. 

I do not quite see the use of a brewer watching his 
sparges and taps with a solution of iodine at hand. The 
Doctor remarks that “no mash should be considered complete 
so long as there is obtained the slightest blue reaction with 
iodine.” It strikes me that the iodine test is somewhat 
negative in its action here. Is all the wort that shows 
unconverted starch to be run to waste, or is the iodine to be 
thrown on the goods along with the sparge water? It seems 
to me that the language to address to brewers on this subject 
would be, discover by the iodine test at the earliest oppor- 
tunity, what mash and sparge heats relieve you of uncon- 
verted starch and its bad consequences, and use such heats 
accurately, testing now and again to see that your brewer 
(if you are an ye og age not diverge for orders. 

In regard to boiling, Dr. Graham speaks to brewers as if 
they could correct processes by extra boiling; well, all I 
have'experienced, or have heard others say of their experiences, 
leads me to aver that there is nothing in boiling—that a 
reasonable time for coagulation, boiling down the hop, and 
evaporating to strength is all that can be got from it. I 
have never seen a brewer boil extra time ete he was 
working with indifferent malt, or doubted the soundness of 
his extracts. The difference in boiling time, to me, has only 
related to strength of wort, and possibly shape of copper. 
Strong wort cannot be long boiled without taking on 
colour, and particularly if in a wall-sided copper, and 
I have seen strong ales of all kinds turned out with not more 
than an hour's boiling. The principal object seems to 
be the coagulation of the albumen in the wort, and this is 
effected generally in a quarter of an hour; doubtless in a 
wide-mouthed and feebly fired copper it may take longer for 
the wort (ale) to share in the heat of the Caen, for these 
vessels when the barometer is,Jow, boil at a very low tempera- 
ture, and I think the wort may require in some instances to 
circulate for some time ere it get even to 212 deg. Fahr. 
Second rannings of wort are generally boiled longer than first 
wort, but I have traced no reason but those I have named for 
it, except that the brewer cannot find any very noticeable 
breaking of his wort, and boils away in the hope of it. The 
albumen seems to come off principally with the early run- 
pings from the mash, and are separated in the first copper. 
It is very noticeable the different appearance of the matter 








wagon was of similar construction | ought to be of the same heat in the tun as those ofan 1(0-| I think there is a needless sensitiveness as to overboiling 


hops. Wort made of soft water extracts too much bitter 
from hops, and makes the beer nauseous ; perhaps the cause of 
the bitters is the absence of carbonates in the water to neutra- 
lise the acid of the hop, but whether it be a case of commis. 
sion or omission the fact is notorious. With hard water, 
however, it has always seemed to me that hops wanted a 
good boil to take the natural rawness and ranknese away. 
At all events I vote it mere waste to boil hops in driblets in 
each fresh increment of the wort. The London porter brewers 
put all their hops into the first copper and pass them through 
two or three entire boiling charges, and retain the flavour of 
their liquor. Indeed a reboil has less bittering effect than 4 
first boil of hops in a second copper of thin wort. I do not 
believe that hop has any coagulating eg over the ingre- 
dients in wort, but think that the value of hop in helping 
beer to keep begins after the production of alcohol in the 
beer. When malt was bad or when a brewer has been work- 
ing on wrong principles, I have seen hops used ad libitum 
without, in the least, helping beer to keep, and I have long 
decided that to increase hop in such circumstances was just 
increasing the loss. ‘Ihe quality of hops, like that of malt, is 
greatly affected by the treatment it gets on the kiln, and I 
think the outery against the sulphur euring of hops was a 
mistake, and so far as lL can draw conclusions the curing 
matter in the hop is all that is to be depended upon to im 
prove the soundoess of wort gua wort. I think there is 
room for a few generalisations on the fermenting question, 
and I shall supply them for next week’s publication. Mean- 
time I am 
Yours, &e., 
As O_p Brewer. 


FOREIGN AND COLONIAL NOTES. 

American Steam Navigation.—A steamship line is talked 
of between Mobile and Havana. The first of a new line of 
steamers between Liverpool and Galveston sailed recently 
from the latter port. 

Northern Pacific Railroad.—There appears to be a little 
hope still in store for this concern. A settlement has been 
completed in Philadelphia between the company and the 
estate of Messrs. Jay, Cooke, and Co. By this settlement the 
advances made by Messrs. Jay, Cooke, and Co. to the com- 
pany are discharged by the company’s first mortgage bonds 
and other securities. This arrangement leaves the company 
with only a nominel floating debt to be provided for. 

Chili and the Argentine Republic.—It is stated that a con- 
tract has been signed for the construction of a railway between 
Chili and the Argentine Republic. The length of the con- 
templated line is 840 miles, and its estimated cost is 6,000,000. 
sterling. 

Working Expenses on the Great Western of Canada.—The 
ordinary working — of the Great Western Railway 
of Canada per train mile run amounted for the hal!-year end- 
ing January 31, 1874, to 4s. 1ld. In the corresponding 
period of 1872-3, the corresponding working expenses were 
4s. 93d. per train mile run; in the corresponding period of 
1871-2, 4s. 8d. pertrain mile run; and in the corresponding 
period of 1879-1, 4s. 6}d. per train mile run. 


Huron and Ottawa Railway.—A company having this title 
was organised and incorporated during the last session of the 
legislature of the province of Ontario. The new line is in- 
tended to form a trunk communication from Montreal and 
Ottawa to Parry Sound connecting at Carleton Place with the 
Canada Central, and by means of that route with the Quebec 
and Ottawa Junction and the Northern Colonisation Roads 
to Montreal. The line will assist direct communication from 
Chicago to Montreal, and it will be the shortest route from 
Fort William to Ottawa and Montreal. 


Capital on the Great Western of Canada.—The charges to 
capital on the Great Western of Canada in the past hali-year 
amounted to no less than 857,3531.. Of this heavy sum 
228,4801. was paid for double tracking between Glencoe and 
Windsor, 108,070/. for locomotives, and 101,0971. for the Glen- 
coe and Buffalo loop line. The total expenditure on capital- 
account January 31, 1874, stood at 8,103,736. 

French Transatlantic Steam Navigation.—Including sub- 
ventions received from the State, and deducting obligation 
interest and sundry redemptions of capital, the French 
General Transatlantic Steam Navigation Company earned 
last year a net profit of 49,412/. This net profit admitted of 
a dividend upon the shares at the rate of 3 per cent. per 
annum. Last year the dividend did not exceed 24 per cent. 

r annum, so that the position of the enterprise is slightly 
improving, and when the company has re-organised and trans- 
formed its fleet, favourable results are hoped for. 


The Saskatchewan.—A steamer is being built at Grand 
Forks to ply on the Saskatchewan. A stcamer, which wes 
sunk last season, will be raised and repaired for the same 
line. 

A Lightning Express on the Grand Trunk.—It is under- 
stood that a lightning express will be run on the Grand 
Trunk Railway of Canada during the ensuing summer. It 
will ran from Boston to Chicago without change of cars. 
The distance between Montreal and Toronto is to be run in 
eleven hours. A complete new outfit is being prepared for 





boiled out of wort. When the malt has been slack dried, the 


sophistication of hops exposed in the lecture is a caution to 
brewers, and ought to cause them to know their dealers before 


hops for some time back have not been cared for and kept as 
they ought to be. Every one who deals in them has a stock 
lying about in warehouses or lofts quite unsuitable for their 
preservation, and but little attention is paid by these people to 
their transit. In fact both hops and malt are carried about 





of things to rely on, as while the goods of a 5-quarter mash 


and exposed too much in vessels and railways now-a-days. 





flakes of albumen are large and feathery, while with wort | 
from well dried malt the matter is smal] and granular. The | 


this train. When will Grand Trunk second, third, and 
fourth preference bondholders—to say nothing of the stock- 
holders—receive their dividends by lightning express? 


Trans-Alleghany Canal.—A convention of the friends of 


) the Trans-Alleghany Canal project has been held at Pitts- 
they dealt. There are too many people dabbling in hope, and | burg. Colonel Sedgwick, the engineer under whose direction 
e 


a government survey was made, described the projected can 
and indorsed it as entirely practicable. Colonel Sedgwick 
said the cost of the undertaking would probably exceed 
20,000,000 dols.; but it might perhaps be carried out for 
16,000,000 dols. Another meeting was to be held on the sub- 
ject at Washington, on the 23rd ult. 
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URBAN RAILWAYS.—No. XI. 

In accepting the Metropolitan Railway as the test 
object by which to try the accuracy of our theo- 
retical deductions, we have obviated the necessity 
of multiplying instances for comparison, since every 
question of moment affecting urban railways in 
general will be certain to present itself in the con- 
sideration of the very special case of the Metropolitan 
Railway. Although this is so, and although we 
desire that the tests of what De Quincey would 
term the re/yuponability of our theoretical conclusions 
in their application to practice, should be distin- 
guished rather by thoroughness than by frequency 
—pondere quam mumero—we toay still turn aside for 
a moment, to show how quickly apparent anomalies 
in the results attained on different urban railways 
disappear when viewed with a clear appreciation of 
the principles imperfeetly enunciated in the pre- 
ceding articles. 

The North London Railway and the South London 
Railway will serve our purpose as well as any other 
urban railways. On the former line the average train 
weight is greater, and on the latter smaller than 
that on the Metropolitan Railway ; the respective 
amounts being 150 tons on the North London, 98 
tous on the South London, and, as we have already 
seen, 126 tons on the- Metropolitan Railway, the 
trains in each instance being loaded with one-half 
their full complement of passengers. The mean 
speed between stations in the several instances is 
about 22 miles, 18 miles, and 15 miles per hour, and 
the consumption of fuel per train mile is stated to be 
30.28 lb. on the North London Railway, and but 
204 lb. on the South London Railway—that on the 
Metropolitan Railway bas already been fully con- 
sidered. 

Upon superficial consideration these results would 
appear anomalous, for, on the North London Rail- 
way, we have a train nearly 20 per cent. heavier 
than the Metropolitan train, pulled along upwards 
of 40 per cent, faster, by an engine almost identical 
with the Metropolitan engine, and without any in- 
crease in the consumption of fuel per train mile, 
Qn the South London Railway again we have a 
train some 20 per cent, lighter it is true, but drawn 
along 20 per cent. faster, and with but two-thirds 
the consumption of fuel, The apparent anomalies 
in these results have no existence in fact; they 
vanish at once when the distance apart of the 
stations—a conditio sine qua non—enters into the 
consideration, as a retrospective glance at some of 
our earlier investigations will clearly show. 

Referring to Article No. IX., and taking the 
mean of the results deduced in each of the four 
cases there investigated, we learn that of the whole 
power exerted by the engine in the half-mile run, 
about 50 per cent., or 6 mile pound units per ton of 
train, is usefully expended in overcoming frictional 
resistances, whilst the mission of the remaining 50 
per cent. is simply to grind away brake blocks and 
destroy tyres and rails. Now, obviously, if the 
train be always travelling at a certain constant 
velocity at the moment of application of the brakes, 
the units of power absorbed by the latter will be 
directly proportional to the number of stoppages 
simply, irrespective of the length of the journey. 
Thus, since 6 units of power are wasted every half- 
mile when the stations are spaced at such intervals, 
the waste would be reduced to 3 units per half-mile 
were the stations one mile apart. The consumption 
of fuel per train mile in the former instance would 
consequently be proportional to 6+6=12 units, 
and in the latter to 6+3=9 units; in other words, 
stopping twice in the mile instead of once, involves 
an increased consumption of no less than 33 per 
cent. 

Now, on the North London Railway the distance 
apart of the stations averages .9] mile, hence since 
the mean resistance may be estimated at 14 |b. per 
ton, the average number of units of work to be per- 
formed by the engine per half-mile will be : 

U=5 + X55 10.3 units per ton of train, 
or .86 of the calculated mean performance on the 
Metropolitan Railway. On the South London 
Railway the distance — of the stations averages 
84 mile, and the speed being slower, the friction 
may be taken at 13 Ib. per ton; hence the units of 
work per half-mile in this instance will be : 
v=F+S*2=101 units per ton of train, 
or .84 of that obtaining on the Metropolitan Rail- 
way. 

But the North London train is 19 per cent, 

heavier, and the South London 22 per cent, lighter, 





than the average Metropolitan train, hence, upon 
@ priori theoretical grounds it might haye been con- 
cluded, that in the absence of side winds, and other 
detrimental conditions which do not affect an under- 
ground railway, the consumption of fuel train 
mile with the Leer and fast North London train 


would be Rex 5, or the same as on the Metro- 
politan Railway, whilst in the instance of the South 
London train it would be am, or but two- 


thirds of the former rate of perpese: wr the 
As the preceding theoretical usions are pre- 


cisely confirmed by the practical working of the 
three urban railways referred to, it is beyond doubt 
that the variance in the results attained is not 
attributable, as some shallow critics have 

to differences in the respective engines, but to the 
operation of immutable and eT physical 
laws. Were it necessary we could multiply in- 
stances, and trace the gradual increase in the mean 
speed between stations from the above cited 22 
miles per hour om the North London Ruilway, 
where the stoppages occur at intervals of .9) 

to the 30 miles attained by the same train on the 
same line when the interval is increased to 2} miles. 
From thence we might pass on, no intermediate 
link being wanting, to the 50 miles per hour and 
50 mile intervals of the Exeter express, 
known “ Flying Dutchman” of the Great 
Railway, the 78 miles of whose tri 
formed in one run at the mean speed of 
hour, and thus onward until we arriv 
ultimatum of locomotive performance, 
well esteem that of Mr. § 8 big express 
to be, since he tells us it has taken a train of 
carriages 15 miles in 12 minutes, or at the rate 
no less than 75 miles per hour / 

In previous papers we have assumed certain val 
for the frictional resistances of the train and retard- 
ing foree of the brakes, and we have 
empirical data texpiahed. by a single railway in re- 
spect to the steam pressure in the boiler of 
an urban | ive in. working. The 
time has now arrived when it will be convenient and 
profitable to consider each of these matters a little 
more in detail, and in doing so we shall be as brief 
as yeep and our mode of procedure, as hitherto, 
will be rather to scan the whole of the offing with a 
field-glass than to take a single drop of water 
from the ocean, and submit it to microscopic exami- 
nation. 

At first glance few investigations would appear to 
offer less embarrassment to the experimentalist than 
those relating to railway resistances, and such being 
the case it might not unreasonably have been 
assumed that the whole matter would have been 
definitely settled, once for all, very early in the half- 
century during which railways have been in ex- 
istence. Any such assumption would, however, 
be entirely false, That information was still wanted 
is conclusively evidenced by the very elaborate 
series of experiments suggested a few years ago by 
M. Perdonnet, and carried out by MM. Vuellemin, 
Guebhard, and Diéudonné, on the Northern Rail- 
way of France. That the conduct of the “you 
gation was no simple affair is nt eno’ rom 
the number of punnenieds which had to be taken 
to eliminate disturbing causes and the consequent 
fallacious conclusions. 

In the dawn of the railway era, frictional resist- 
ances were universally appraised at far too low a 
value, and this is the more singular, inasmuch as the 
speed contem as 
railway was also, as we have seen, ridiculously under- 
estimated. Precisely forty-four ago, the late 
President of the Inst, C.E., Mr. Vignoles, addressed 
himself to the determination of railway resistances, 
and the general results obtained by him would appear 
to indicate a retrograde movement, both as regards 
the rolling stock and the ent way of modern 
railways. With a weight of 9§ lb. hanging freely 
over a pulley, he dragged at uniform velocity along 
a dead level railway a carriage weighing 9016 Ib., 
hence the resistance could have been but 2.42 lb. per 
ton. This highly favourable result was 
by other experiments on inclined planes; for in- 
stance, on an incline falling 11 im. in $25 ft., the 
initial velocity of the i was 2 ft. per second, 
and the final velocity 8 in., which will be found equi- 
valent to a resistance of 2.9 Ib. per ton. 

Experiments for the determination of railway re- 
sistances at high velocities were not initiated until 


long after railways were in active and the 
cxplindllon © ib teceant y on the part of 
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possible of attainment on a 


the pioneers of engineering will be found in the fact 
that a constant resistance at al/s was an axiom 
accepted by every engineer. In the Edinburgh Review 
of July, 1832, the whole sequence of facts bearin 

upon railways, then extant, was ably collated ree. 
impartially discussed, The reviewer clearly points 
out the speculative character of much of the data, 
but upon one matter he admits no discussion: ‘* Ex- 
periments made on an extensive scale have established 
rata flere in eeietanes to the motion of a 
carriage pee 7 ent of the velocity of 
that motion, and that whatever athe speed at which 
carriage moves, the resistance will suffer no 
change ; indeed, any slight change which may have 
been indice & diminution of resist- 


f Opinion of railway en- 
gineers in 1832, Five years later, at the seventh 
meeting of the British Association, a paper upon 
‘* Railway Resistances” was read by Dr. Lardner. 
The influence of speed was not discussed in any part 


of the investigation, and in a reply to a question 
by their ident, the Bari of Burlington, Dr. 
Lardner o , “The action of the air was so 


inconsiderable that he had not taken it into con- 
sideration.” The earl, in this instance, was more 
rescient than the doctor, since upon 4 priori grounds 
-eombated the conclusions ¢ latter, and after 
showing how materially the ulum of an astro- 


-|nomical clock was affected by the air, remarked: 


“If such was the effect on a motion so minute and 
slow as that of a what must it be on long 
trains forced through the air at high velocities?” In 
confirmation of the president's views, Mr. Roberts, of 
Manchester, stated that he had made a top to spin 
43 minutes, and wishing to beautify his scientific 
toy he applied a coat of lacquer to it, when the top 
but for 17 minutes, the additional air 
Friig ye Brunei in ee. Even so 
as ‘Bru reply to the question 
counsel So haye in point ~ { practice think 

is any increase of resistance by the at- 
mosphere at high speeds?” said: ‘I do not think 





there is increase ;” and, on the sam 
pomsnt., «| rmed tha a resistance of 17 ib. ; 
at 60 ‘per hour, was ‘higher certainly than 


I find it to be in practice.” Other engineers, 
anenat them Mr. Stephenson, in evidence on the 
same Bill, insisted that the resistance at the said 
speed would be “‘ upwards of 40 lb, per ton,” which 
fact alone sufficiently illustrates the singular absence 
of exact information in the very elementary and 
essential matter of railway resistances, even after 
fifteen years’ experience of the actual working of 
railways. Let us briefly review some of the data 
now available, and in doing so it will be con- 
rites coerulea tar eee, why ine and 
carriages se ly at low speeds, when the diffe- 
rence is strongly marked, and conjointly at high 
— when the same important variation does not 
obtain 


First, as to the resistance of the engine at low 
8 b 
From experiments conducted by himself, Mr. D. K. 
Clark concluded that the frictional resistances when 
the engine is just moving without a load, amount 
to 8 lb, per ton in a single, and 10 lb. per ton in a 


cou . 
Sir D. Gooch, from a comparison of indicator 
apes with the registrations of a dynamometer, 
uced a mean resistance of 12.9 lb. per ton in an 
engine —e an ordinary passenger train at 13 
on ur. 

ioe. Vuellemin, Guébhard, and Diéudonné 
— erste of 7.17 lb. and 11.91b., with 
mixed engines goods engines respectivel 
movi ‘at the rate of 12 miles no hour wilioess 
load. When tested with a dynamometer the 11.9 bb. 
changed to 21.3 lb., and the increase was attributed 
by the experimenters to the absence of steam 
at : the locomo de 

x e tive superintendent of 
the Dinter Haile ; made, in caalemniion with the 
writer, some careful experiments with the District 
engines on an accurately levelled inclined plane, and 
deduced resistances or fan from 7 lb. to 8.1 1b., the 
mean being under 7,5 lb. per ton. 

The general conclusion which may be drawn from 
the preceding and other experiments is, that the 
frictional resistance at low speeds, of a first-class 
engine, under generaliy favourable conditions, and 
with its ordinary load, will be about 10 1b. per ton, 
but that such resistance may readily be trebied if 
the engine be out of repair, and other detrimental 

come into operation. 





At low speeds the resistance of the carriages will 
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naturally be much lower than that of the engine 
Half a century ago, as we have seen, results as low 
as 24 lb. per ton were obtained, and, if we remember 
rightly, Mr. Cowper reported quite recently an 
equally favourable result in the instance of some 
South-Western Railway carriages 

The French investigators, already quoted, give 
the resistance of their carriages as 4.45 lb. per ton, 
and the writer found that of some District Railway 
carriages, which had been standing a considerable 
time, and were consequently stiffer than usual, to 
vary from 5 1b. to 7b. per ton. It may be con- 
ceded, therefore, that 5 Ib. per ton, or one-half the 
engine friction, wili be a sufficient allowance for the 
resistance of an ordinary railway carriage of modern 
construction at low speeds. 

The “starting” friction of both engines and 
carriages will, in all instances, be considerably 
higher than the constant resistance. Messrs. 
Vuellemin and Diéudonné obtained 19.5 Ib., 35.6 Ib., 
and 44.1 1b., in the instance of carriages, and mixed 
and goods engines respectively, but in some ex- 
periments conducted by the writer the resistance 
averaged almost precisely one-half of the pre- 
ceding. 

We may now glance at the ‘question of railway 
resistances at high speeds, and, as we have already 
observed, we may here lump together the engine and 
carriage resistances. 

Sir D. Gooch’s experiments with trains weighing 
150 tons inclusive of the engine—which is a sufli- 
ciently close approximation to the weight of our 


urban trains—furnished Mr. Clark with the data | 


upon which the following formula for the frictional 
resistance r in pounds per ton at the velocity V in 
miles per hour, is based 
a4 Te 
171 
In like manner Mr. Harding's experiments 
enabled Mr. Scott Russell to fram: | 
formula for the resista 
the engine 


(1) 


of the train, exclusive of 


iV , 0025 N V2 

3 I 
when N =—frontage of train in square feet, and T the 
weight of train intons. When an engine runs with 
the train, the friction is to be taken at 15 Ib. per ton 
of its weight, irrespective of the speed. 
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the following | 
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(For Description, see opposite Page.) 
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RONALD’S SPINNING MACHINE FOR FLAX, JUTE, &c. 


CONSTRUCTED BY MR. THOMAS BARRACLOUGH, MANCHESTER. 
(For Description, see opposite Page.) : 





Messrs. Vuellemin, Guébhard, and Diéudonné 


| considered that no single formula would give satis- 


factory results under all conditions of speed and 
weight of train; and they consequently expressed 
their empirical results by a series of formula. 
Selecting the one applicable to our own case, and 
substituting English for French standards, we obtain 
the following equation for the resistance r 
r=4-+.288 V + 0088 N V® 


3 
1 (3) 


Our type urban train is made up of an engine weigh- 
ing 42 tons, and carriages weighing about 90 tons, | 


when fully loaded, making together 132 tons. Our 
average maximum speed on the different grades may 
be taken at 30 miles per hour, and the frontage being 
65 square feet, the mean resistance per ton at that 








} 
3724 MAE, 


ip 


speed, as given by the several formule advanced, 
will be as follows : 


= 
PY Mav 





(233 26 Ib.Sper ton tg Oe 


30 , .0025 x 68 x 30° __ 17.7 lb, per ton for the 


i 90 carriages . - 
The engine friction being taken at 15 Ib. per ton, 
the mean friction will be 
_ 90% 17.7 +4215 
% 90 + 42 
OOAS x 68 x 302 
ts 


=16.8 lb. per ton. 


r=4+ 288 x 30+ =14.86 lb. per ton (3) 


| But, on an urban railway, the speed during the period 
| the tractive force of the engine is being exerted will 


be increasing by approximately equal increments pet 
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gnit of time, hence the mean friction during the | 
run under steam will be sensibly equal to the 
average of the maximum and minimum resistances. 
The latter at the rate of 10 Ib. per ton of engine, | 
and 5 lb. per ton of carriages will be equal to | 


449s IC 
90x5+42X 10_ ¢ 6 1p, per ton. If we adopt that | 
90+ 42 
minimum resistance in combination with formule | 
Nos. 2 and 3, and accept Mr. Clark’s 8 Ib. for his | 
own formula, the average frictional resistance given | 
by each will be as follows : 
13.2648 

r= =10.63lb.perton . th % 

168466 

pu te, 


=11.71b. per ton... (2) | 


14.864-6.6 
2 


10.73 1b. per ton . - (3) 














FLAX-HACKLING MACHINE BY MESSRS. COMBE AND 
BARBOUR, BELFAST. 


—_— 


{Ogi 
5 


{ 







Fic. 2. LAWSON’S JUTE BREAKER. 








Fic. 3. LAWSON’S HEMP-SPINNING MACHINES. 


The preceding formule represent the collated | 
results of almost numberless experiments carried 
out by English and French investigators at different 
times, and under different conditions. In all cases 
the state of repair of the rolling stock and permanent 
way, the weather, and other conditions, were 


generally such as to eliminate all the disturbing 
elements tending to increase railway resistances to 
an abnormal extent. 

In our t, underground urban railway a mean 
resistance of 121b. per ton has been assumed, and 
this allowance is amply justified by the formule 
advanced, since two of the most potent agencies in 
increasing the resistance—bad permanent way and 
a strong side wind—need not be entertained by 
us. The influence of the latter contingency alone, 
rom which we are shielded by our line being in 
tunnel or cutting, is on ordinary lines frequent] 
most detrimental, and at a very early period it 


attracted the attention of engineers. In 1846 


Stephenson told a committee of the House of 
Commons that he had * noticed cases of trains of 
10 or 12 carriages on the London and Birmingham 
Railway, which could only travel at a speed of 








TEXTILE INDUSTRY AT THE VIENNA 
EXHIBITION.—No. XXIII. 
By Dr. H. Grote. 


MACHINERY FOR THE TREATMENT OF FLAX, Hemp, 
Jore, &C.—( Continued.) 

Tue scutching machines exhibited at Vienna re- 
presented two systems only, namely, that with 
radially arran scutchers, and another with 
blades or scrapers. The latter we should prefer, 
and we consider that this system, but with adjust- 
able counter-pressure to accommodate an increased 
supply of material, will in fature offer the correct 
solution of the problem of machine seutching. At- 
tention has certainly been called to the fact that 
many improvements are required in the existing 
systems of breaking and scutching flax, and thus 
another step towards perfection may be expected, 
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DETAILS OF ROVING FRAME FOR FLAX, BY MESSRS. COMBE AND BARBOUR, BELFAST. 





GORDON’S SADDLES FOR FLAX-SPINNING FRAMES, 
BY MESSRS, COMBE AND BARBOUR, BELFAST. 


20 miles per hour on account of the strong side 
wind prevailing, increase their velocity to 35 miles 
per hour as soon as they entered a cutting.” 


For the hackling of flax, the Vienna exhibition 
contained one machine only, namely that exhibited 
by Messrs, Combe and Barbour, of Belfast, This 
machine, represented by the annexed Fig. 1, has 
strong and simple hackle teeth, which are so made 
that the pins enter the flax at right angles, and close 


| to the holder. The machine has an adjustable lift, 
| whereby it can be used for either short or long flax ; 


the waste is se ted from the tow, and the 
et motion is simple and correct in ite action 
without vibration. The figure shows a section of 
the sheets and stripping apparatus. The flax is 
carried by holders a, which slide along the channel 
4. ‘The stripper bars ¢ of rolled iron are carried on 
bands c’ similarly to the hackles d, and pass round 


| the top and bottom sheet rollers ¢ and e’ with them, 


but at the back or outside the stripper bars c, which 


| are brought out by carrier pulleys c*, take off the 


tow, and any that is left on the bars c is caught by the 
tow catcher /, from which it is thrown into the tow 
box during the passage of the flax a from one set or 
gradation of hackles to the next. 

For finer work, cut line, and in some cases for 
fine long line, Messrs. Combe and Barbour make 
brush machines, in which the arrangement as regards 
the hackles is similar, but instead of the stripper bars 
they use a rotary brash and doffer. The chief pe- 
culiarities of this machine consist in the mode of 
attaching the hackles to the sheets which carry 
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them, so as to make the pins strike at right angles | required in vy frames, convenient steadiers are | 
applied to the top of the spindles. It will be ad-| 


into the flax; in the sheets having no teeth inside, 
and being consequently smooth, easy, and light- 
running in their motion; and in the simplicity of 


the gearing, and the facilities for making changes | 


to suit different lengths and kinds of material. ‘Lhe 
sliding motion is produced by a weight, and can be 


adjusted so as to push the holders past the last or tree | 


tools when desired. The contrivance for screwing 
and unscrewing the holders by machinery insures a 
proper holding of the material and prevents loss of 
yield, and it also saves labour. 

Messrs, Satnuel Lawson and Sons, of Leeds, ¢ 
hibited a jute breaker card, which showed a stro1 ng 
construction, and which had been already practically 
tried with satisfactory results. This jute ounheay 
card, the general arrangement of which is repre- 


sented by the diagram, Fig. 2 (see previous page), 18 | 


co tr ted in such a manner that the jut ¢ 18 trans- 
ferred to the drum from the table by means of a feed- 
: utter is adjustable, and its 
gard to the feeding roller can be 
Phe ends of the ** travellers” are well pro- 
t the winding round of the fibres. ‘The 

) heavy and large. All the bear- 

y adjusted, the covers are hinged, 


with re 


wring is placed outside the frame, 
onveniently cleaned, The jute 


contrivance for the prevent- | 


if a needle breaks off. The 


» made of cast iron, and are pro- | 


es with weights in order to exer- 


ressure upon the material, which 


, | 
nt speed erely mentioning | 


exhibited by Messrs. Lawson and 


paratory treatment of the hen Py} 


in nachine, we pass at once toa 
ning machine bited by the sam 
iis spinning machine, the general arrange- 
which is shown by the diagram, Fig. 3, is 
with a hackling chain a, offering a lary 
surface. ‘The spindles g are put ia rotation 
pulley A « eltal 1 with a belt with the 
i, and make 1200 revolutions per minute 
| that could not be attained with wheel gear 
rs 4e¢ and ¢ d conduct the hemp from the 

pindl = 
Lawson aud Sons also exhibited a jute 
late or rail, the side frame of which is 
1 in such a manner that it serves as a cover 
rear, and thatit provides a convenient 
the bearings, preventing the appli- 
slides, &c. ‘This arrangement is 
the number of wheels and of 
journa ter part of the frame may be 
removed w yu e use of a spanner, and the 
shaft for t bbins may be taken out without 
interfering with the udles or with the sliding car- 
ik The quad ers allow a vertical lifting 
ake place, with yutting any considerable strain 
fF itl of the hain. Tl 
slide ctangular slots, and its ends 

I porte d by guides fixed to the side frames. 

Messrs, Com iT and Barbour, of Belfast, exhibited 
at Vier nna a roving frame for flax, represented by 
the illustrations, Figs. 4,5, and 6, and an example of 
which was shown at Paris in 1867. ‘The improved 
construction exhibited at Vienna contained Combe's 
patent arrangement of the * take up and traverse’ 
motion, in which by the introduction of an ex- 
pander g which is driven from a pulley 4 on to the 
front roller A’, the most simple as well as most 
accurate action that has yet been attained is pro- 
duced. ‘The arrangements for changing the twists 
and traverse are exceedingly simple and accessible. 
In the illustration (Fig. 5), the bracket i with two 
vijustable pins carried on the bobbin lifter /, 
ich as it rises and falls brings the pins i’ into 
contact with the lever &, on which is the wedge { 
that — yes its position after passing the points by 
the weighted lever / (Fig This action frees the 
ratchet wheel w of one of the pawls n, and allows it to 
turn slightly round and lift the cone carriage g’ by 


; ' 


the weighted quadrant g*, which closes the « xpander 


g by the action of the wedge o, at the same time its 


; 


alteration in position compensates for the effect which 
the increased diameter of the expander g would exert 
on the band 4 he wedge lever £2 also reverses the 
by changir } pinions p in contact with 
the traverse gearing p’ ;* p’*. » advantages of this 
gement are perfect accura od ition, while the 

] ! ut in friction plates, 


traverse rel 


. Lhe finest numbers can also 
the reversing of the travers 
while the winding of the rove 
th the mangle wh Wher 


| 
| 
| 
| 
| 


mitted that the construction of this roving frame is 
very ingenious, especially with regard to the ex- 


by means of which its position alters its working 
| diameter and enables a constant length of driving 
band to be employed. The simplicity and precision 
of the motion for chan, ying the traverse and speed of 
the bobbin, which from ‘the non-elastic character 
of the flax fibre requires to be exceedingly accurate, 
is another peculiarity of this machine. 
We may add, that the construc tion of the 
** gore wer” and the drawing or “roving frame,’ 
exhibited by Messrs, Combe and Rechoun. may be 
| regarded as fair samples of the style of construc- 
tion of the flax and jute preparing machinery of 
this firm. Perspective views of Messrs. Combe and 
| Barbour's spinning frame are given on pages 382, 
and 385, while Fig. 6 on the pre vious page shows a 
detail to which we shall refer directly. In the 
mstruction of this machine, Messrs. Combe and 
Satins ur have paid particular attention to the re- 
| lative positions of the spindles, threa 1 plates, rollers, 
and flutes, and they have adapted them to the work 
for which they are intended. Careful attention to 
these points must, of course, gr atly increase the 
| turn off of yarn per spindle, and reduce the quantity 
of waste. This frame is provi led with cylinders 
jand wharves as large as possible, with strong 
spindles, long collars, and a simple . build ‘6’ motion, 
‘The arrangement, known as * Gordon’s patent 
saddles” shown by Fig. 6, of which understand 
Messrs. Combe and Barbour are the sole makers, has 
viven much satisfaction, and no doubt great ad- 
ntages attend their use for lium and coarse 
work. Wem ty mention here that Messrs. Combe 
}and Barbour also exhibited, as an appendix to their 
| flax spinning machinery, a * hop ma hine” for tow 
slivers, anda “fluting machine” for the pressi 
rollers of spinning frames. ‘This fluting ma 
can be made single or double; it ha small slide 
lathe attached, the cutters revolve on a soc ket on a 
steel spindle, and rise or fall by a scroll index, 
making exact work. The machine is made 
ind well fitted to bear a high speed and pre. 
nt vibration 
Before finishing our report of this class of ma- 
chines exhibited at Vienna, we have to mention 
Ronald's patent spinning machine for spinning all 
kinds of hemp, flax, jute, Manilla, &c., constructed 
by Mr. Thomas Barraclough, of Mane! ester, ‘This 
machine, which will easily be understood from our 
illustration on page $52, is a renovation of 
spinning, and is made for the purpose of 
ing female for male labourers, especially 


Length. 


Nature or Guy. 


Over Muzzle. 


. muzzk 

f 101 ewt. 
which are remote from all centres of civilisation and 
manufacture, and where nature produces a large 
quantity of fibres useful for spinning and weaving. 
I'he machine is very simple, it has very few we wing 
parts, and any woman of ordinary intelligence can 
superintend it and keep it in working order. ‘The 
production of the machine varies according to the 
material to be spun, the thickness of the yarn, and 
the quantity of twist put into it, 


it 
1; 
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ORDNANCE AT THE VIENNA 
EXHIBITION.—No. XIIL 
British Department. VaAvasseur’s Gun. 

In addition to the Elswick collection of artillery, 
there was exhibited at Vienna, in the British sec- 
tion, a 7-in: gun by Mr. Vavasseur, of the London 
Ordnance Works, Southwark, which is deserving 
of special notice on account of many peculiarities 
in the design, not only of the weapon itself, but also 





of its carriage and slide. 
The gun is built up entirely of Firth’s cast steel, 
with the exception of the trunnion ring, which is of 


panding pulley adapted to the differential motion, | 


wrought iron, It consists of a continuous inner 
barrel tempered in oil, and turned down thin, with 
a sharp shoulder for the last l6in. at the muzzle 
end, This tube is enveloped from end to end by a 
tubular jacket, in two parts, one of which extends 
continuously from the rear to 2in. forward of the 
trunnion ring, while the other part covers the chase. 
The first-mentioned part projects § in. behind th 
base of the barrel, and contains the female screw 
for the cascabel. The remainder of the gun, with 
the exception of the trunnion band, is built up of 
steel rings, forged and rolled like railway tyres, so 
that the fibre runs circumferentially. These ri: g 
are arranged in two sets of steps, one of whict 
terminates at 27in., and the other at 4S in., from 
the muzzle. They are, moreover, so arranged that 
the part behind the trunnions consists of one tier 
of thick rings, while the forward end has two thin 
tiers as far as the first step or shoulder, and one 
thin tier as far as the second step. ‘The rifling con- 
sists of three projecting ribs, instead of the usual 
grooves. Each rib is lin. wide, and 0.2 in. high, 
and the twist, which is regular, is one turn in 35 
calibres. The projectile is, of course, grooved to 
correspond, the windage being 0.08 in. over th 
body, and 0.05 in. in the grooves. The advantages 
claimed for this system of rifling are : 

1. That it provides perfectly for the centering of 
the projectile. 

That it strengthens, rather than weakens, the 
inner barrel of the gun; for example, the area of 
the bore of a 1]2-in. gun rifled on the Woolwich 
system, with nine grooves, is 115.36 square inches, 
whereas, rifled with three ribs, the area is 111.70 
square inches, a difference in favour of the latter 
system of 3.66 s¢ juare inches. 

The projectile is not weakened so mu 
the three shallow grooves as it is by the con 
tively deep countersinks for the studs, cor 
quently the walls may be made thinner, and a larg 
bursting charge be used, with safety. 

The bearing surface for turning the 
jectile is greatly in favour of the rib system ; in 
with studs there is no bearing surface at 
only a few points. 

It is, moreover, claimed that there is far 
erosion in these guns than in grooved | 
for in the latter system the powder gases rush alo 
throu, oh the grooves in front of the | ase of the sl ’ 
and, being confined in comparatively narrow chan- 
nels, have a much more injurious effect than they 
would have were they to act evenly over the whol 
circumference of the bore. The following Tab) 
give full particulars of the gun and its performances, 

The R.L.G. powde r was used when thes velocities 
were taken; but Mr. Vavasseur is of opinion that 


Weight 


ttering. 


> 
a 


Service, 


ms | With Battering 


§ Uniform 1 turn in 35} , 99 ( 0 141 ‘ 9 
t calibres 5 re : . 2 


Ww ith pebble powder the ve slo ity ‘woul 1 be ii increased 
to 1540 ft. per second without any additional stram 
being thrown on the gun. 

The gun has now fired in all 225 rounds, and is to 
all appearance as good as new. 

The annexed Table gives the ranges as obtained 
at Shoeburyuess in a series of trials whic! 
place in 1869-70 


Elevation. 


| 
| 
| 
| 
| 
| 
| 


not taken 
4.11 sec. 
6.56 ,, 
8.46 y, 
not taken 
10.9 sec. 
ly 32 243 ,, 
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Leaving the gun, and turning next to the carriage 
and slide, it will be observed that these latter differ 
in most important respects from all other similar 
objects shown at the Exhibition. This difference 
does not lie so much in the framework of either, 
which is formed as usual of wrought-iron plates and 
irons rivetted together, but in the mechanism, 
whereby the recoil is checked, the gun run out, 
traversed, and elevated. 

he recoil is checked by means of a screw which 
lies in @ wrought-iron trough lying between the 
main frames of the slide, and is grasped by a long 
nut in contact with the carriage in such a manner 
that as this latter moves backwards under the 
force of the recoil, the nut moves with it along the 
screw, thus causingit to revolve. ‘To the front end 
of the serew is fixed a metal disc with a bevelled 
edge, which revolves freely inside a ring of the same 
thickness as the disc. The outer edge of this ring 
is a plain cylinder, but the inner edge is bevelled 
so as to fit closely against the corresponding edge of 
the disc. 

Under ordinary circumstances the dise and ring 
are not in close contact, but when the recoil com- 
mences ‘the first small motion of the nut jams 
the serew hard up against its bearings, that is 
to say it brings the bevelled edges of the disc 
and ring into close contact, so that these two, 
together with the screw, revolve as if all were one 
picce. So far, however, we have no retarding 
motion; this latter is given by surrounding the 
outer rim of the ring with a band or strap brake 
similar to the kind used-with cranes. ‘This band 
can be tightened more or less by means of a screw 
provided with a pointer and index, which latter 
shows the degree of tightness necessary for different 
charges of powder. When once fixed, this does 
not require to be altered so long as the charge re- 
mains the same. 

The screw is formed of a square bar of steel 
twisted so as to have a pitch of one turn in 
30in, It is carried in bearings fixed in the two 
ends of the trough, which latter is pivoted at its 
front end on trunnions, while the rear end merely 
rests on the crossframe of the slide. The trough 
is thus capable of motion in one plane, and conse- 
quently if the slide deflects on firing, the trough 
and the screw do not deflect or bend with it. Keep- 
ing the same end in view, the nut which causes the 
screw to revolve is not fastened directly to the 
carriage, but a casting on this latter is made to 
bear against a pair of small rollers on the nut, so 
that if the carriage jumps on firing, the nut and 
screw do not jump with it, and the casting on the 
carriage in its upward motion simply causes the 
rollers to revolve. The nut is guided in its motion 
by means of the top angle irons of the trough be- 
tween, and on which it slides. 

The running-out gear consists of a pair of spur 
wheels, viz., one on either side of the carriage, the 
teeth of which work into oval holes formed in a 
pair of angle irons rivetted to the inner sides of 
the main frames of the slide. These wheels are 
driven, as usual, by a train of wheelwork, the 
pinions of which next in position to the spur 
wheels are mounted on eccentric axes. ‘The hind 
rollers of the carriage are also mounted on eccentric 
axes in order that when recoiling the whole may 
slide instead of rolling back. But in order to run 
out, the eccentric rollers are turned into position by 
means of a handspike, so that the carriage now 
stands on its four wheels instead of its flat base, and 
at the same time, and by the same motion, the ec- 
centric pinions are brought into gear with the spur 
wheels, so that the gun and carriage can be moved 
forward by turning a winch. 

In order to control the motion when running out in 
a Beaway, a small strap brake is applied to a dise on 
the rear end of the compressor screw, which can be 
worked by hand, and by means of which the carriage 
can be instantly stopped in its forward motion, 
This is a very handy apparatus, not possessed by any 
hydraulic brake, with the exception of the one lately 
devised by the Austrians, and exhibited by Krupp, 
and very superior to the corresponding part of the 
riesson plate compressor. 

rhe elevation is effected by means of straight 
steel racks, instead of the circular ones generally 
inuse. ‘Their heads are attached to the gunin such 
& manner as to allow for the circular motion of this 
latter; they are moreover provided with a clamping 
apparatus in order to keep the gun fixed at any re- 
quired degree of elevation. 

The slide is provided with four rollers, the two 
forward ones being fixed, while the others are 








mounted on eccentric pins, and are only brought 
into play whenever it is necessary to train the gun. 

This carriage and slide has been tried by order of 
the French Government with the most satisfactory 
results, the compressor in particular having dis- 
tinguished itself for the great certainty and uni- 
formity of its action. ‘The following are the 
principal data and dimensions : 

Carriage : ft. in, 
Length eee ove oo oon one 4 1 
Breadth ose ye ses one ove 8 1k 
AM hoi we ole ee, eee 

Slide : 

Length ove ove ove aig wo 13 0 
Breadth ave oes ove we o 
Height above deck fore end oii oss 1 2 


a ~ rear end ose eo 1 5 
Incline to rear ooo ore io oe Jhdeg. 
ewt. 

Weight of carriage... to oes ose 22 

* slide oe ove ove eos 32 

2 gun ous oes as eve 101 


Total weight 155 
Maximum recoil allowed forcarriage ... 5 ft.3in. 
me angle of elevation eee eee 124 deg. 
o pa depression... ake 6 deg, 

It is greatly to be regretted that Mr. Vavasseur 
did not exhibit his 12-pounder field gun, which has 
lately been experimented on at Bourges by order of 
the French Government with signally favourable 
results. 

His copper-ringed projectiles, modifications of 
which are now adopted for the French heavy naval 
guns, and which are also being experimented on at 
Essen, would likewise have been interesting con- 
tributions. But on both these subjects, especially 
the latter, we shall have more to say on another 
occasion, 

METALS AT THE VIENNA 
EXHIBITION.—No. XII. 
CapMIuM. 

We have now to notice a few exhibits of cad- 
mium, a metal which resembles zinc in many respects, 
and is always associated with it. It was discovered in 
1817 by Stromeyer and Herman, is white like tin, 
malleable, and can be distilled like zinc. Many of 
the new alloys, which have a great fusibility, con- 
tain cadmium ; such is the case with Wood’s metal, 
which contains 3 parts of cadmium, 4 tin, 15 bismuth, 
and 8 lead, and melts at so low a temperature as 
70 deg. Cels., or 158 deg. Fahr., while the Hofer 
metal, which is used for clichés, is composed of 
22.5 cadmium, 36 tin, and 50 lead. The sulphide of 
cadmium makes a beautiful yellow paint, “jaune 
brillant,” and is also employed by pyrotechnists 
to produce blue-coloured light, At the Exhibition 
we noticed a sample of blende, containing cadmium 





where a considerable quantity of metal is produced 
from stream tin. This owes its origin to a stan- 
niferous granite, which is easily decomposed by at- 
mospheric action, and from which the tropical tor- 
rents of rain wash away the earthy matter, leaving 
the heavy tin ore behind, Also in the exhibition 
of Holland we met with a block of tin from Billiton, 
in the Dutch colonies of India, as a single specimen of 
the extensive tin trade, which is entirely in the hands 
of the Dutch Commercial Company, of Amsterdam, 
and from the islands of Billiton a Banca, furnishes 
about 9000 tong of metal annually. The Govern- 
ment’s collection of Siamese products also showed a 
sample of tin. Turning again to Europe we have 
to mention in Portugal a rich collection of tin ores 
and tin by the Companhia de Mineracion de San 
Pedro do Sul, by the Perseverance Mining Com- 

any, of Vallongo, and by Santos and Souzos, of 

raganza. Spain is only beginning, and in 1869 
produced 476 tons of tin ore, samples of which, 
together with metal, were exhibited from Zamora 
by Francisco Domingo, of Carbajosa, and from 
Salamanca, by the Associacione Mineraria, Jose 
Secalle, Ramon Otero, of Estrade, and from 
San Tome de Rezados, near Salamanca. 

In Germany we met with a few tin exhibits by the 
Zwitterstock Factorei of Altenberg, in the Saxon 
Erzgebirge. Here a stanniferous zone of granite 
extends over adistance of 100 miles, and 10 to 20 
miles wide, containing tin ore, either in the shape of 
bunches or stockwerks, in connexion with porphyry, 
or in the form of lodes of which about 350 are 
so far known to exist in granite, porphyritic sye- 
nite, gneiss, and slates. ‘These lodes, varying in 
thickness from one inch to one fathom, are mostly 
found in the western part of the zone near Geising, 
Marienberg, Johangeorgenstadt, and LKibenstock, 
always containing tin ore, together with wolfram, 
apatite, fluorspar, topaze, &c., while the porphyritic 
stockwerks are found more east in the neighbour- 
hood of Altenberg. Tin mining here dates from 1458, 
and the Zwitterstock Company produce about 
100 tons of tin annually by employing 400 men and 
1200 stamp-heads, 60 percussion tables, and two 
smelting furnaces, ‘The tin ore is, in fact, nothing 
| but a stanniferous porphyry containing seldom over 
| 0.5 per cent. of metal. It is therefore burnt in large 
| heaps, in order to make it brittle, and then stamped 
/ and washed until it gives a metallic slime, with 60 
| per cent. of metal, which goes to the smelting works. 
| The total production of Saxony does not reach 200 
tons of tin perannum, ‘This stanniferous zone ex- 
| tends also into Bohemia, where tin mining is carried 
}on at Zinnwald, Graupen, and Schlaggenwald. At 
| Zinnwald are nine peculiar lodes, which are called 
seams, somewhat of the shape of spherical seg- 





from Ben-Athin, in Algiers, exhibited by Alphonse | ments, one over the other, in a white granite, vary- 


Bodart, of Lovegnée, near Huy, in Belgium. The 


| ing in thickness from an inch to 4ft. They con- 


annual production of that country is about 600 Ib. of | tain tin ore, wolfram, bismuth, fluorspar, and many 


cadmium at Engis, made, however, from Spanish 
zinc ore. ‘The calamine of Wiesloch, in Baden, holds 
2 per cent,, that of Upper Silesia sometimes 5 per 


| other minerals, but their produce is at present quite 
| insignificant. The tin works of Ober Graupen, 
|near ‘l'eplitz, have of late been taken again in 


cent. of cadmium, while blende from the Harz was | hand, although they are older than the Saxon tin 
found to contain 0.5 to 0.7 per cent., from Przibram, | mines, and date from the twelfth century. ‘The ore is 
in Bohemia, 1.78 per cent., and from Eaton, in the | found in lodes, which intersect the gneiss, mostly 
United States, 3.2 per cent. of cadmium. When a porn | mixed with quartz, so that the raw ore 


fresh charge of zinc ore is sufficiently heated in the | contains 


ardly from 3 to 4 per cent. of metal. Itis 


retorts to begin giving off its metallic fumes, brown | therefore burnt, stamped, and washed until a rich 
vapours of cadmium are seen to come forth, and to | slime is obtained, which has hitherto been smelted in 


be condensed with oxide of zinc in the clay receivers. 
This product is collected and distilled anew, when | 
pure cadmium may be obtained. In Upper Silesia | 
2839 lb. of cadmium were made in 1872, and Count 


blast furnaces, but it is intended to introduce the 
English method of tin smelting in a reverberatory 
furnace. The company made a very good show of 
their ores, tin, and alloys of tin and bismuth, which 


Adam Potocki, of Chrzanow exhibited a block, are used for bearings in axleboxes, rolling mills, &e. 
weighing 300lb. The priceis about 5s. the pound. |‘ Russia produced, in 1870, about 1700 tons of tin 


Tm. 
We conclude this article by noticing the exhibits | 


of tin ore and tin. In the department of Great | 
Britain we met with a collection of Cornish minerals, 
by W. Broad, of Falmouth, and amongst these | 
specimens we noticed samples of tin ore and! 
metallic tin from South Carn Brea mine, in Corn- | 
wall. It is to be regretted that this duchy, which | 
in 1871 made from 16,500 tons of tin ore, over 
11,000 tons of metal, was not better represented, 
though it is the greatest producer in Europe, In 
our colonies we found a sample of tinstone, peroxide 
of tin, exhibited by C. H. Davenport, of Ballan- 
den, in Queensland, as the sole representative of 
our considerable Australian tin production. which 
has reached the respectable figure of about 4900 tons 
per annum. In the Indian department we noticed 
a sample of metallic tin from Karen Hills, east of 
Tongoah, in Burmah, which was cast in a bamboo, 
and other samples from the north part of Malacca, 








ore, mostly stream tin from Siberia; and ‘Turkey 
also showed a few specimens of tinstone from the 
vilajet Castamuni, in Asia Minor, and from that of 
Edirne, or Adrianople, in Rumelia. In both in- 
stances the ore seems to be connected with lodes in 
granite. 








Locomotives on THe CasTRrat Pactric.—The following 
Table shows the number of epgines employed upon each divi- 
sion of the Central Pacifie Railroad: Salt Lake division, 27; 
Humboldt division, 23 ; Truckee division, 30 ; Western division, 
49; Visalia division,.7; Oregon division, 6; California 
Pacific division, 12; and Sacramento division, 44; total, 
200. Many of these 200 engines were shipped round 
Cape Horn, and were purchased at a time when 
locomotives were higher than they are at present. It is com- 
puted that thy pe orclnreh gs on an average 15,000 dols. 
each, or in th») aggregate F000, 000 dols. It is caloulaved 
that they con::.ne annually about 102,000 tons of cosl and 
55,620 cords of wood. At the lowest estimate, the coal costs 
8 dols. per ton, and the wood 44 dols. per cord. The cost of the 
fuel consumed by locomotives on the Central Pacific accord- 
ingly exceeds 800,000 dols. per annum. 
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A century has to-day passed away since Owen first saw 
t} ghtin a poor labourer's cottage. It has been truly said 
that a hundred years are merely as a drop in the ocean of | 

ty, as a day in the life of a nation; but in looking back 


A 
to the desired haven. | 











on the changes that have taken place in Europe during this 

the development attained in the different sciences 

es,and arts, can scarcely be reaheed by the most 
comprehensive mind And if we only look at what‘Owen, 
dumvg lese than ha {f this tim s cor for his new 
country, we must, with gratitude, acknow! that even 
that deserve % called great, and should be remembered 
witha ration for the man who, almost without any ex- 
ternal aid, found within himself resources by which all this 
was carried out 


“The manufacture of machinery in which Sweden at 
present is able to emulate the great manufacturing nations, 
y names bimas its founder. With a capital of only 

I 1 as enduring as the English 

taught us, at his manufactory at Kungsholmen 

est hed 1500, the right use of our iron. The appli 
é n of cast iron to machinery was first made known to 








\ workman himself—in the best acceptation of the word 
be understood how to develop great abilities in others, who 
rvuards, as the heads of several manufactories in this 
‘ ad the fruits of his knowledge and activity. 
Chwe leavoured, however, to edueate the workmen for 
a r aim than that of their craft alone. He developed 
t r moral powers, and the temperance cause—at that time 
' t unknown among them— found in him a zealous 
u . He established, with the late Colonel Forsell, the 
Kungsholm Temperance Socety,’ which exercises a consi 
ders influence amongst the labouring clase<s 





Uwen bas been called the father of Swedish steam navi 
gation, and he has a due right to that honour. Fulton's 


opts in using steam power for the propelling 





of vessels in America, left Owen no rest, especially as his 
creative genius w not permit him only to imitate what 
others had « red 


“ In this way originated with him the idea of the screw- 
propeller, afterwards perfected by John Ericsson, and among 


ene of the inventors of whic! justly must be reckoned. 
n 1815 he adapted such x 





nery to a common sailing- 
ecel, which, under the name of * The Witch of St ckholm,’ 





' 
vi 
thus became the first Swedish steamer. Iie was, however, 
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Boiler —Cont i ft. i himself not satisfied with his invention, for the development 
Height of centre line of I r above ra 6 O24 of which he did not possess either time or money. | 
Thickness of plates of bar ands “ Thirty steamboats, among which were two of iron, were 
of firebox casing v ! made at his manufactory, and when this was closed in 154), 
T} ness fr nt und back plates the empire of st am was fully established on our see 
aod . ' " . hat hs 
firebox casing ... eve oO ¢ ‘This is not the place to enumerate all that Owen has 
Thickness of smokebox tube- plate 0 G.8i lone in the service of this branch of industry, or to mention 
~ firebox tube plate ... ove 0 1 how his merits were recognised by the King, the Diet, and 
copper plates of firebox 0 Of9 the scientifie bodies of the country. l nfortunately the re- 
lhiameter of chimney - 1 632 muneration of his labours was by no means equal to his exer- 
Number of tubes ... 105 tions. Want of means limited his activity during the latter 
lian r oft 4 ‘ - 0 1.97 years of his life, which became still more crippled by failing 
ings 1.77 health, till at last, on the’ 15th’ of February, 1554, death 
I th of tubes betwee pla 13 11.32 brought rest and peace to the faithful lab yurer. 
H ny S t “Such a man as Samuel Owen is not soon forgotten by a 
"lube if ) _ 1 4 | people not unw wthy to count him as its own, and the history 
(insid 1259.5 | am navigation, and iron and machine manufacture in our 
Pir x country, would be but ineomplete if the name of Owen were 
lotal w xternal tu r s l not mentioned amongst those to whom Sweden owes obliga- 
nterna 134 tion. Year by year the number diminishes amongst us who 
I rate ‘ 14.45 till remember his liveliness, and the benevolent bat firm 
W ! vein W y Ord expression portrayed in his countenance delineated in the 
t bust now offered by grateful admirers. 
On lea w eo * Jionour to the memory of Samuel Owen !” 
r , 11.5 The flags were then drawn aside, and the monument of 
trailing jo ne vranite, with a niche for the bust of bronze, under which is 
. the following inscription, was disclosed : 
Total } SaMUBL OWEN, 
The Father of Steam Navigation and Machine Manufacture 
, in Sweden, 
lHE SAMUEL OWEN CENTENARY. Born in England, 1774, 
W & transiate t wing from the Stockholm Afton Died in Stockholm, 1854. 
= © 1of May, thinking that it will not be without | On the base of the monument: 
; ae Out Feeeee “Iron Manufacturers and Friends erected this 
Yesterday, the centenary f Samuel Owen's birthday, a Monument, 1874.” 
nt, erected by voluntary tions, in the great On two of the sides of the monument are engraved—on 
ry at Stockholm, was uncovered. The monument was | the one, the outline of a screw steamer, and above it 1816; 
er ped in Swedish flags, whilst an English flag furnished | and on the other that of a paddle steamer, with the year 
A suital ack ground 1817. 
Immediately after six 0’ k in the evening a great num-| On account of this commemoration all the steamers and 
ber of people bad arsembled, amongst whom were the Prime | other vessels in the harbour were dressed in flags. 
Mis eeveral members of the Government, members of - —— —- 
the two cham rs, the aged wiriow {f Samuel ()wen, their P . . srateryr ; > . Ta.) 
ren, grandchildren, great-grandchildren, many persons | PHE STRENGTH OF IRON SHIPS. 
and delegates from the sever manufac. | fo rus Epitor oy ExGinexenine. 
t nt capita and the remony com | S:n,—I have read with much interest the article on the 
Verses composed for the occasion to the melody; In- rength of iron ships, which appeared in your number of 
teger Vita having been sung by a choir of the students | tue lst inst. L remember ve ry we ll the series of articles on 
I nol 1] Institute, Professor Edlund, of the | the fatigue of metals, and I believe the conclusions you draw 
4 y of Scie <4 read the following oration by Count | ‘Tom W ohler’s « T periments, with reference to the case of iron 
Hiamilton, who was prevented by illness fre m being present | ships, are perfectly 6 und. , uy 
Well may we k on this occasion,” he said, “if the | I have long wished to see the whole question of the 
mere accident of should entitle a country to claim a | s'rength of large steamers investigated by a competent writer, 
her r her ow t rather that land where his noble | # I am persuaded that the excessive proportions now gene- 
f and pow been developed, in whose service | Pally adopted are gone into, in many instances, in ignorance, 
ha fieed t und where still. a century after bis | and without due consideration being given to strength; I 
bir s larve number of citizens are assembled. in honour of | Should not wonder, moreover, if it were found that no economy 
} ry, round the spot which covers his remains ? We | is derived from great increase of length in proportion to beam, 
k this qu n, not in order to claim what does not belong | when long ships are built with the same margin of strength 
ins but merely to establish our right to partake with | #8 short ships; as vessels are at present built, the short 
Englond in the glory of a name, the mentioning of which is | *ips are in & manner handicapped, when compared with 
enough to bring betore us the idea of genius and power. ong ships, inasmuch as the former are strong enough for 
R a name is Samuel Owen, he who from a poor shep- | their work, and the latter are for the most part not so. 
herd boy, by foree of genius and persevering labour, raised | We must, I suspect, look to the Committees of the 
, elt to beeome the originator of an important branch of | Registries to put this important matter right, the bulk of 
industry, who first taught us to rule the waters and wrestle | Shipowners and shipbuilders giving themselves no concern | 
with the tempest, and in spite of fitful winds bring the ship | &> Fn. and contenting themselves with the certificate of 
classification 


There is very little science about the building of ships—they 
simply follow the fashions like ladies’ bonnets, and some of 
the modes are in both a little outrées. 

lialfa dozen years ago eomposite ships were the rage, so 
much so, thata dearth in Rock elm was created ; then spar- 
decked steamers of 2000 tons came in, and good second-hand 
iron ships could be bought for 7/. or 8. per ton; 
these same ships would now fetch nearly double the 





money, and the present demand is for huge sailing vessels | 


1800 tons register, each carrying a marketful of goods. 
The same follow-my-leader style is to be observed in the 
building of steamers for established routes ; each owner builds 
a little longer in proportion te beam than his neighbour, and as 
it is the last foot that breaks the ship's back, occasionally one 
of these locomotive streets comes back to pert, discharges 
eargo, and goes into dock to be built over again. As an in- 
stance, I saw lately in the Birkenhead Dock a large steamer 
being strengthened at a cost, it is said, of over 30,0007. ! 

Toe same want of knowledge was being displayed in the 
strengthening as had already been shown in the building of her, 
one ot the additions being a doubling strake to the bulwarks, 
which were not attached to the frame of the ship at all, and 
had, moreover, gangways cut through them to the level of 
the deck. 

Now that Lloyds have at their dispoeal the services of an 
elucated naval architect like Mr. John, there is no reason 
why their rules should not be so framed as to provide for 
ample strength being given to vessels of all sizes which are 
classed in their register. After they have achieved that 
much, they might get some one who can write the English 
language to arrange them (the rules), and word them so that 
they would be intelligible—at present even their own sur- 
veyors cannot interpret them. 

I am, yours faithfully, 

Glasgow, May 18, 1574. H. K. W. 

Derr Sea Sounpines.—The United States Navy Depart- 
ment has been advised that the United States war steamer 
Tuscarora, engaged in taking deep sea soundings, which left 
Honolulu March 18, arrived at Yokohama April 27. She 
made seventy-two caste, the deepest being 5267 fathoms. 
She will examine the south-east coast of Japan, then carry 
soundings to Tonaga in the Aleutian Islands, and thence 
complete the circle to a point reached from Paget Sound last 
autumn. 


__ [May 29, 1874. 


STEAM JACKETS. 
To Tux Eprror oy Encineenina. 

Sin,—I think we are much indebted to you and to Mesers. 
Bryan Donkin and Co. for the valuable information given ir 
your number of the 16th inst. on the economy of ste 
jacketted cylinders; one such experiment is, in my o; 
more useful than acres of speculation, which lead to no 
I am the more interested in the result obtained, as it bears 
out in a remarkable manner experiments I made some 
years ago with a steam jacket. Tt so happened that the 
steam trap or water drip connected with the steam jacket 
required repairing, and to do this the steam had to be shut 
off; while these repairs were going on I found the consump. 
tion of coal per week increased from about 14 ewt. to neariy 
20 ewt.; I also found the engine incapable of performing the 
same amount of work as it did when the steam jacket was in 
use ; I had, therefore, to alter the cut-off valve to admit more 
steam. As soon as the necessary repairs were effected the 
steam was readmitted into the jacket, upon which the con- 
sumption of fuel immediately fell again to 14 ewt. after the 
expansion valve had been put back to its previous position 
I confess thisexperiment left no doubt in my mind as to the 

| economical advantage of the steam jacket, and it wil! take 

| a very great deal of argument to create a doubt that I am 
mistaken in my opinion. 

I am, Sir, yours obediently, 

Jouy Piscuvecs. 

27, Leadenhall-street, London, E.C. 











— 


} OUTSIDE CYLINDER LOCOMOTIVES, 

To THe Epiror oF ENGINEERING. 
Sir,—I have just been re-reading your excellent serics of 
| articles on the “ Locomotives at the Vienna Exhibition,” 
|and beg to offer a few remarks suggested by yours on out- 
| side eylinder engines in the concluding article, page 272, 
| without, at the same time, wishing to raise any controversy 





| on the vexed question of outside versus inside cylinders. 
| Like many others, I have often attempted to account for 
| the frequent rejection of outside cylinder engines for different 
| kinds of traffic, after having had what appeared a fair trial, 
| whilst they are almost invariably used in America and on the 
Continent, and some years since was led to conclude that the 
defective mode, and often total absence, of horizontal cross 
staying usually adopted in this country, was one of the prin- 
| cipal causes, and what I have since seen has strengthened 
| my belief in this conclusion. The inside cylinders torm an 
excellent stay to prevent the alternate right and left-hand 
motion of the frames, or, as you express it at page 155, “for 
| insuring the equareness of the frames,” and it will be admitted 
by all that, until freedom from this motion is insured for 
| the outside as well as for the inside cylinder engines, and 
| they stand upon an equal footing as regards being properly 
| built, the merits of the two classes of engines cannot be fairly 
compared. 

With a tolerably well-counterbalanced engine the twisting 
of the frames out of the square is not so much caused by the 
internal disturbing forces of the engine in motion, due to the 
| unbalanced revolving and reciprocating parts of the machine, 
as by the external forces due to the inequalities of the way, 
and the frequent slight collisions on a curved line, and other 
rough usage most engines are liable to. When the engine is 
moving at considerable speed along the line, the inequalities 
of the way tend to arrest the motion of one side whilst the 
other is free to move, and the momentum of the latter acting 
| with a great leverage, tends to throw the frames out of 
| square. 

Some years ago, in this country, when the cylinders were 
| applied on the outside, a proper substitute for the inside 
cylinders as a stay between the frames was scarcely ever 
applied. In America the “saddle” casting to which the 
outside cylinders were usually bolted formed an excellent 
substitute, and on the Continent the stiff manner of staying 
and supporting the cylinders by some makers—such, for 
example, as M. André Koechlin and Co.—was nearly as good. 

In looking over the few examples of outside cylinder 
locomotives in Mr. D. K. Clark's well-known work, the 
absence of horizontal staying is very striking. No doubt, 
| great improvements in this respect have been effected since 
| the “ Snake” was made, but not so generally as we might 

reasonably expect. Taking the more recent examples in 
| * Recent Practice,” and in the late Mr. Colburn’s last work, 
some of the otherwise splendid outside cylinder locomotives 
| are certainly deficient in horizontal cross staying. The 
| majority of those which appear to be best stayed are the 
bogie engines, and it would almost appear that the introduc- 
tion of the strong horizontal stay is intended as a support 
| for the bogie, rather than to insure the squareness of the 
frames, and is, therefore, accidental with respect to the latter 
| purpose rather than designed. A notable exception is, how- 
ever, seen in the North London Railway engine, where the 
| staying at front end appears about perfect. 
| At page 225 you allude to the solid strong angle-iron 
| frame which, in English practice, is now almost universally 
introduced between the frames below the cylinders, and 
| which adds so much to the rigidity of this part of the engine. 

As usually attached to the frames by bolts through rimered 
| holes, which is better than rivetting, this angle iron is 0 

doubt very good, but in many cases the plate attached to 1t, 
| and which, after all, must be the most important part of the 
| structure, is too thin and carelessly rivetted to the angie 

iron, being applied merely to make the smokebox airtight, 
| and very often this plate is nearly all cut away for hopper? 
} and doors. Unless the angle iron is very poten attached to 
| this plate, this combination is not so effective as a stout 

plate properly flanged, or, even better still, having angle 
| irons well rivetted on in addition to the flanges, when space 
| permits. In many cases this angle-iron stay is too far awsy 
| ‘rom the centre line of cylinders to be really effective, and in 
| all cases where practicable it should be placed above as well 

as below, but not necessarily to form a smokebox bottom. 
| Of course there are cases where the efficient staying here 
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spoken of is quite impracticable with the arrangement of 

engine, and where this happens the oa arises, will it be 

better to abandon the outside cylinders altogether, or alter 

the arrangement, rather than use the cylinders inadequately 
ipported and stayed ? 

Now, much as this want of rigidity is felt in tender en- 
gines, which have usually a certain amount of horizontal 
cross-staying at back end to receive the drag bar between 
engine and tender, it is much worse in most outside cylinder 
tank engines where the wy: hook is injudiciously attached in 
a primitive manner to the buffer beam, and the plates, being 
no longer absolutely necessary for dragging purposes, are 
dispensed with, showing this useful stay is introduced in 
many cases accidentally. That this stay is of service, even 
in inside cylinder tank engines, will be allowed by any one 
who has witnessed the forbidden clumsy operation of pulling 
an engine, which has run off the line, on to the rails again 
by means of another engine. 

“So unsteady are many small engines, after working awhile, 

for want of proper horizontal staying, that they often 
“hobble” off the line in consequence, and their unsteadi- 
ness is frequently aseribed to the excessive height of the 
centre of gravity if the engine happens to have a saddle 
tank. 

ut what is even more remarkable than the neglect on the 
part of the maker in constructing engines without proper 
cross staying, are the crude attempts by engineers and 
others, who have experienced trouble from the defect, to 
remedy it by inserting wonderful-looking stays between 
frames and smokebox sides, and diagonal stays from front 
tube plate to frames. 

There is no doubt that the defect I have attempted to 
point out is one of the principal causes of the frequent visits 
of many outside cylinder engines to the repairing shop, and 
consequently of the prejudice against them. 

Ihe vertical staying, on the cther hand, is seldom de- 
ficient, but is often exeessive, causing, as it does, the steam- 
chests and slides to be even worse to get at than in an inside 
cylinder engine. 

By many makers no doubt the smokebox sides are ex- 
pected to assist in keeping the frames square, and in some 
cases these do lend material aid; but in others, where the 
emokebox side plates become eaten through every three or 
four years for want of proper protection, much reliance can- 
not be placed upon them. 

With some arrangements of engines and on some lines the 
inside cylinder engine may be the best; but in the great 
majority of cases, when properly made, the outside cylinder 
will be found to have the advantage. There is always some- 
thing attractive to an engineer in the direct manner in which 
the light and cheap outside cylinder arrangement takes neatly 
hold of the wheel to make it advance or recede, or holds it 
whilst the propelling force in the engine causes it to roll 
along, compared with the more ponderous inside machinery 
acting through a costly and weak-shaped crankshaft. 

Less careful counterbalancing at the wheels is required 
with many outside cylinder engines than with some of the 
recent arrangements of inside cylinder engines; such, for 
example, as that shown at page 90 of your thirteenth volume, 
having the outside crank pins on same side of axle as the cor- 
responding inside cranks, and not opposite as usual. This 
surely cannot be expected to reduce the torsion on the axle? 
ihere are a few other points suggested by a perusal of your 
articles I may speak about on a future occasion. 

Rosert WILs0n. 

10, St. George’s-terrace, Camp Road, Leeds, 

May 23rd, 1874. 


THAMES TIDES. 
To tae Eprror of Encrnernine. 

Srr,—In his interesting letter on the above subject in your 
issue cf the 22nd instant, my friend Mr. Redman gives me 
the credit of having ascertained that “the oscillation of tide 
at London Bridge is now at springs from 7 in. to 9 in. higher, 
and as much lower than calculated.” 

I am not entitled to this credit. The fact was ascertained 
by the late Staff-Commander Burdwood, R.N., the former 
computer of the Admiralty Tide Tables, and he intcrmed me of 
it. I merely told Mr. Redman what I had heard from 
Captain Burdwood, and pointed out to him the evidence of it 
in the fact that up to 1868 the “half mean spring range” 
for London is given in the Admiralty Tide Tables as 9 ft. 
7 in., in 1869 as 10 ft. 1} in., and in 1870 and following 
years at 10 ft. 4 in. 

The 9 ft. 7 in. was ascertained about 1833 by the late Sir 
John Lubbock from a series of observations then lately made. 
rhe 10 ft, 14 in. and 10 ft. 4 in. by Captain Burdwood in a 
similar manner from other series made after an interval of 
more than thirty years, during which interval the channel 
of the river had been much enlarged by dredging, 

1 am, Sir, yours faithfully, 
WitiraM Parkes. 
23, Abingdon-street, Westminster, S.W., May 26, 1874. 


To Tus Epiror or Exainerrinea. 

Sir,—I beg to add to my letter on this subject, pub- 
ished last week, the following information respecting the 
winds prevalent during the late high tides. 

Winds prior to the great tide, March 2(', 1874, which rose 
2 ft. Sin. above the calculated height. 


March 10, 1874 ... ove ove W.S.w, 
» 30 wo ave ove N.W. 
2 a : ose 8.W. 
ae soe oes ove N. 

a ee ose ove N.W. 
» 15,16, 17, and 18 ie Ww. 
~ oe on om W.N.W. 


a ose N.W. 











April 7,1874 .. one a0 W.8.W. | Bavarian fermentation I believe to be a result of the over- 
” oe ove oe w. | heating or boiling of the goods; at all events the ordinary 
<< ae a ie one 8.8.W. | English method of mashing will not give a German fer- 
~~ es oe one te S8.E. mentation, and so it may be that the depositing fermentation 
oo AS ns oe ine am E.N.E. being a product of high heats it may counteract or neutralise 
a ae fresh... ono S.8.W. their effects. At all events I have neither seen nor heard 
ee Re eg ove one N.N.E. out of a distillery such liberties taken with mashing heats 
» mM oe ‘ni ras N. | without the worst quences to the products, and even in 
o eee sie ae oe W.N.W. | the distillery the spirits do not go scathless from reckless 

Wind prior to tide of May the 18th inst. which rose 12 in. | ae 
short of calculated range : | The Doctor notices that fermentation occasionally flags and 

May 1, 1874 ev ove ove N. | requires to be invigorated with ground malt to carry it 
— <a ote oe N.N.E, | on; this is true, but it is not caused by bad or indifferent 
i ove eee oo 8.5.W. | yeast. The cause is to be found in the application of seald- 
» 48 ove ose ove W.N.W. ing mash heats to high-dried malts. It is seldom seen in the 
ay, oe ore ove N.N.W, | products from pale malt, although ignorance or carelessness 
» 10,11,12,and13_ ove N. | may bring about the same state of things from any malt, 
» 14 se ove ai N.W. | What is called yeast bite is ad outcome of this kind of fermen- 
~ 10 aes sie we N.N.W. tation, but it is not so much as the Doctor thinks, from the 
» 16 oa eee ss N. yeast falling down through such beer, but is merely the 
, 17,18 ond one owe N.N.E. | flavour due to the mode of treating the mash, and the re- 


The above to a certain extent accounts for the variation | sulting fermentation of the pasty products. 
in those tides. It is a mistake to suppose that the Scotch brewers ferment 
I am, Sir, yours traly, so low as to bring their beers within the range of likeness to 
J. B. Repmay, Memb. Inst. C.E. | the Bavarian. Like the Burton the tuns go up to 70 deg. and 
11, Great Queen-street, Westminster, S.W., May 27, 1874. | sometimes to 75 deg.or 76 deg, although 72 deg. or 74 deg. 
oS a may be an average; but at any rate the Scotch beers would 
not at -— pene a ten a = My pr ne J ney og ere 
> : The Doctor alludes to the modes of cleansing in Burton 
To tur Eprror ov ENGINeERING. aan a. - 
Srm,—Continuing my remarks on Dr. Graham's lectures, | — seyret ae aa — of en nanke cg a 
I now come to that on fermentation. Dr. Graham, in regard | an . Tae adi > ae ps cman Jaa the Baten ‘ie 
to brewing, says, “I now come to the most important sub- | h a A mn ted " they a it is Ms adh anes ele 
ject of all, viz., fermentation, because, after all, upon this <a js lad ants aie “Edinbur $r we | eth rs 
depends, perhaps, more then in any other stages of the pro- found an ehvent e in their trial with the Burton unions. 
cess, the goodness of beer. A slight — in malting, or | 7, poate Sue +rs cannot be got to fine in time to be 
even mashing, may not be very serious, but a slight error P : 
in the fermentation process is qstended, as you know, with — i aol ree ees See rey seo coma 
very serious results.” In reply to the Doctor, I say that this th dat prowena Me papers pion pagal a 4 bites 
is a very dangerous statement to make, and one which may I pee wlan oe the uaring system is ote pa hie — 
pasa Py tis serious results, if accepted in the loose brewing water holds carb tes in’abund in solution. 
Every brewer wishes a good fermentation, and the anxiety | 1, : ~ ae _ on pate —s 
of the tribe on the subject is such that they may be said to b ot ‘cio I for Soy te that the a. Sant of the ieada 
sleep with their squares and rounds in their bosoms. I have | 7° Gna eanntites te: the, ciakadien of enn’ oins Ba 
seen brewers leaning over their vessels and staring at the pete tng ve , © ctrile “a enero Sade <aie heat to re 
yeast tops so that they secmed insane about them; and in fer aie A - brilli . ‘ 4 i 4 lity. i * 
Edinburgh it is esteemed the greatest mark of confidence from within remntye Seco-4 is ree > ae See evs i i 4 
one brewer to another to show or be shown the tun heads. ne be oo kedae a fit in the eodnation spr] es 
The whole conduct in the case, as well as the remarks of the aa f thi h i will be ill re sly pa ae eladiee ta A se 
lecturer, are quite absurd. If the fermentation is bad, ean of ? j ait fi the B d the B eh f the trad 
anxiety and gazing at itremedyit? Can the beer be rebuilt | ° Phe avi if th eee te oe ” to _ vs ~ ar ~ 
and restored to the state of malt or barley, and the processes fi ait tc hoe i. th a Say ol " rhedites aa ir “ 
through which it has passed be again repeated? It was brewed | ‘°T ‘ibl ‘ie pe prime ment yoo vt -{e 4 pope 4 - 
from malt, made in some way, right or wrong, from barley, ro ‘ wie thos pealier’ pe * J ; 8 Ire o & 4 
and the barley may have been good, bad, or indifferent. |" nega tT aA aie 7 ¢ “gt oe Fs 
From the barley, the malting, the drying, the keeping of it, — é wa ee ” “aoe sa. pec a “rs willis pe . 4 
and the mashing of it, comes the fermentation, and if the | “™P OES SES OS Ce, SES OVER WED CE Te eres. oe 
| not at all likely that the employers would agree to dissipate 


fermentation is to be improved the processes must be re- } 
e a : : a knowledge which may have taken thousands of pounds and 
enacted. Can we re-enact them by this looking at the tun years of anxiety to attain to. 


tops? Of course not! Every one knows that the case is 
hopeless if the fermentation is bad, and yet the Doctor says, 
most illogically, that bad malt or bad mashing may be per- 
mitted, but not bad fermentation. Why, fermentation, good 
or bad, is neither more nor less than a result of the preceding ‘ Mw a 3 
processes, and just as they have been properly or improperly Labour in South W ales.—Certain resolutions adopted by 
carried through so will a fermentation be. the council of the Masters Association, on Thursday week, 
To put asule bad barley, which need not enter into a| have created quite a panic among the colliers, who assert 
brewer's calculations, just look to the relations betwixt the | that they would make any sacrifice rather than submit to 
kiln and mash heats, and their effect on the fermentation if | the terms indicated. Their objection is not directed to the 
the malt be used new. Again, at the effect on fermentation, | 10 per cent. reduction, but to the conditions by which it is sur- 
if the malt has been badly kept, or exposed, or having been | rounded. The men employed at the College Iron Works, 
originally underdried, ro going to the mash tun semi-acid. | Llandaff, refuse to resume work at a reduced wage rate; but 
But even suppose that the malt was perfect when it joined the | it 1s thought that a settlement will be arrived at in the course 
water, are there no bad results to accrue from using too low or | of a few days. 
too high mash heats? Can we do as we like with our malt Clifton Extension Railway.—The works in connexion 
and our water, and expect a good fermentation? Or having | with this railway are being pushed forward with rapidity, 
acted improperly in putting our malt and our water together, | and a handsome station in White Ladies’-road is fast ap- 
can we remedy our mistakes in the fermenting tun ? proaching completion, workmen being engaged in putting 
It is no use for the practical brewer to enter into a discus- | on the roof. ‘Lhe permanent way has been laid throughout, 
sion on Schwan’s or Liebeg’s or Pasteur’s yeast theories, until | and the goods sidings at the Clifton station are being put 
he has mastered a knowledge of the effects of his own mani-| down. ‘lelegraph poles have been set up along the line, and 
pulations in the production of it, good or bad. Suppose ® | the wires laid on, and signal boxes and signals erected. The 
brewer to make a few brews from underdried or “thane’’ | contractors will be prepared to open the railway to Clifton on 
malt, I ask where he is with his yeast, after arepeat of threeor the Ist of July, should the Government Inspector give the 
four brews in succession ? What is his last tun like as regards | necessary certificate. In all probability, cattle and some 
fermentation, and what is the yeast worth to continue in use | implements will be discharged at the White Ladies’ station 
asa ferment? No question of living organisms, or of the during the Bath and West of England Show. 
equilibrium theory, or yet of the rubbishy (so far as the brewer eanh 4 0. 4 
is concerned) inoculating germ theories of Pasteur. And Pembroke Dockyard.—On Saturday and Monday, a great 
again, what is’ the effect of a few degrecs of too high heat | ™@ny artisans and labourers were entered at this establish - 
on the goods (specially noticeable) if the malt has been very | ment, an order having been received from the Admiralty to 
high dried, or is new? Or what ofa too high or too low sparge, | enter 260 men. The men already entered are principally 
or after mash heat, upon fermentation and the production | smiths and labourers, and the entry will continue until the 
of sound yeast? In these matters lie the question of the | Dumber required is made up. 
necessity for yeast changes carried on to such an extent! Briton Ferry Iron Works.—An arrangement has been 
between breweries, and by the uninitiated considered a neces- | arrived at whereby the mills are set once more in motion, 
sity, like unto the changes of seed on a cornfield. When | although they are not in full work. In one of the mills the 
all these things are solved, it is time enough to ask the work- | furnaces at work are only about half the usual number, 
ing brewer to go, with microscope in hand, looking for | while the ballers have only to work on alternate days. 
broken cells or unhealthy germs onsng Mayet. Tes does! Death of Mr. T. Bell, C.E.—We have to record the 
not know of the uohealthy fermentations and red beers of | 4 04, of Mr. T. Beli, local engineer of the Bristol Water 


Burton and Edinburgh induced by bad malt, and of the | Works sines the foundation of that concern. Mr. Bell was 


sluggish fermentations and grey unfining beers all about, originally in the office of the late Mr. Simpson, the eminent 

caused by improper mesh heats? Thee things thei — | Soteeadic engineer. When the latter rm to Bristol to 

to men and firms of experience, and esos er stoc project water works, Mr. Bell was selected by him on 

in trade, apart and outside, and independent of the specu-| 1 cunt of his intelligence, ability, and energy, to carry the 

lations of chemical science. eid . | plans into execution. Since then he has been local engineer 
Ihave very strong doubts of ms of brewing | to the Bristol Water Works Company, and bas carried out 

beers with the application of these wide heat ranges of Dr. | 1) i, extensions, alterations, &c. , 

Graham. I strongly suspect that to go down mach below | i 

150 deg. far less to 100 deg. would expose the goods to acidity ;| Plymouth and the Channel Islands.—A line of steamers 








FERMENTATION. 








I remain yours truly, 
An O_p Brewre. 




















Wind prior to tide of April 18, 1874, which rose to the | while to allow them to obtain a heat of 170 deg. would io Py regularly between Plymouth and the Channel Islands 


caleulated range : 


equally conduce to evil, by checking fermentation. The | 
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PUBLIC COMPANIES AND PATENTS, 


Waite we candidly and cheerfully admit that 
the present prosperity of this country has been, 
and is mainly due to the fostering of inventive 
genius by abundant capital, we cannot conceal 
from ourselves the fact that an immense amount 
of loss and mischief has arisen from injudicious 











investments in many public companies that have 
provided capital for the nominal purpose of carry- 
ing out patented inventions, The illustrations 
which we have selected in the present article, 
as derived from official or other sources, in 
respect to certain companies, and those we shall 
in a short period have to add in t to others 
now quietly gliding through the Courts of Chancery 
pending a winding-up order, are quite sufficient to 
justify our remarks, anéeeiso to deserve the serious 
attention of our readers, whether investors or pro- 
fessional men, for unless the present evils are 
checked and exposed the consequences must continue 
disastrous to some and ruinous to many, 

In almost every issue of our daily os ye will be 
found prospectuses advertised, in which the most 
glowing accounts are given of the advantages of a 
new patented method for filling almost every 
imaginable social need that our civilisation is 
capable of feeling. Gas, water power, light, sewage, 
bread, &c., have all thus of recent years been made 
the subject of patented improvements, followed by 
the formation of a limited liability company, to 
carry them into perfected operation, to the great 
supposed benefit of mankind. Promotion of public 
companies has now become a profession. So soon 
as the Bank rate of discount falls below 5 per cent. 
the ‘‘ promoters” seize the opportunity and com- 
mence their avocation. If they fail to float a 
chosen company they lose nothing, if they succeed 
they may make a fortune at one throw of the 
dice. ‘To aid them speculative brokers and solici- 
tors are readily found, many of these making 
their entire living out of the propagation of em- 
bryo companies. It is not surprising that bankers 
readily give a help, considering that the moment 
the company is formed abundant ready money flows 
into their hands, and these funds, unlike the 
balances of the ordinary trader, are for a long time 
subject to little reduction in amount, for there must 
be a limit of time in which even a limited liability 
company can spend its money. Stock Exchange 
influence regulates and controls the issue of the 
stock ; a premium of course is speedily arrived at, 
the original promoters pocket the profit, and 
gradually the outside investing public are drawn in, 
too often to lose their hard-earned savings. 

The method in which the prospectus is got up 
does not in the least affect the speculator; it 
is the investor alone who has to suffer from its 
misrepresentations, Naturally the latter individual 
can know little of the real value of an invention, 
He consequently is. guided by the names of those who 
give certificates of its value. We must here express 
our regret that there are found members of the en- 
gineering and chemical professions who have no 
hesitation in giving their written opinion in favour 


Leopold-| of matters which they should have known must 


become dead failures, Through carelessness — we 
will not use a harsher term—these persons lead 
many of moderate means to absolute ruin. The 
heavy fees often paid for their opinions, ought to 
insure carefully conducted investigations, but from 
some cause or other they do not. 

But another piece = — is to be found 
in the daily papers besides these flaming prospec- 
tuses. It Tt be discovered under the wo pe 
‘* Law Notices.” During the whole of term time it 
will be seen that the Vice-Chancellors in court 


#s| or chambers, with the Master of the Rolls, are en- 


gaged in hearing petitions for winding-up orders 
against the class of companies with which we are 
now dealing, Often the daily number of notices of 
summons and petitions exceeds thirty, in every one 
of which a dead loss of capital is involved. The 
evidence adduced on these occasions is something 
astounding, and for the benefit of our readers 
we shall cite a few instances as derived from what 
has passed in the courts of the Vice-Chancellors 
appointed to hear the petition or from companies’ 
reports. 

It will be remembered that when the price of coal 
rose enormously, and a panic arose about the exist- 
ing or probable price of coal gas, numerous patents 
appeared offering to produce illuminating ata 
comparatively nominal price, almost, in fact, to 
give it away. Among the companies so formed 
was the Air Gaslight Company (Limited), This 
was incorpurated on September 23, 1872. The 
capital wss 200,000/. in 40,000 shares of 5/. each. 
According to the counsel, Mr, Dickinson, Q.C., 
the patentee got personally, or by persons acting 
for him, 100,000/. Various negotiations for the use 
or sale of the English and foreign patents were 
subsequently entered into, Meanwhile extensive 





riments were made at the Crystal Palace, 
Hulborn, Fulham, and at several provincial towns. 
Certificates of the highest merit came in from 
eminent scientific men as to the brilli of the 
light produced, but as Mr. Dickinson remarked, the 
names of these gentlemen never appeared as share- 
holders in this hight promising concern. Erecting 
some premises at when, they endeavoured to show 
that by the methods they employed they could 

roduce fifteen-candle gas at the rate of Yod. per 

000 cubic feet. Eventually, however, the directors 
(not the shareholders in the first instance) found 
that their gas, like gold, might be purchased too 
dearly, and seeing no possible chance of making 
anything out of the patent, they applied to have the 
company wound up, ‘The chief opponent to this 
was naturally the patentee. The financial state- 
ment afforded to the Vice-Chancellor was that at 
the commencement of the present year the total of 
capital called up was 108,212/., but as some of the 
shareholders, having sanguine views, had paid up 
more than was called, the total received was 
111,212/., while the calls in arrear were 30007. 
Out of the total of capital thus paid the munificent 
sum of 705/. only stood to the credit of the com- 
pany at their bankers, which was their only asset, 
saving some tables, chairs, &c., in the office of the 
company! In other words, the whole available 
capital had disappeared in about fifteen months 
without a single result appearing in favour of the 
concern, 

Another gas company figures in the same rdé/e. 
On the 14th of last March, a committee appointed 
to investigate the history and state of affairs of 
the Patent Gas Company presented a highly in- 
structive report, It appears that Dr. Eveleigh’s 
patent, on which the company was founded, is dated 
7th January, 1869. In September, 1870, a com- 
pany was formed to work it, and at the first meet- 
ing of the directors it was ed to purchase the 
patent for a sum of 10,800 fully paid up shares of 
li. each. The first issue of shares was 12,500. 
Eventually the patentee divided 5600 shares out 
of the 10,800 allotted him, and the average consi- 
deration for each of which was 3s. 3d. In 1871, at 
a meeting of the shareholders, the chairman reported 
the ‘‘ highly satisfactory state” of matters at the 
experimental works at Peckham ; an issue of 2500 
shares more was made, and by methods that we 
need not stop to inquire into, the 1/, share rose to 
treble that amount in the open market. On 
‘‘rumours,” however, getting abroad that the 
French patent had been sold for 50,000/., the shares 
of 1/. rose to 14/, and those of the shares 
on which 5s. had been paid fetched 6/. Business 
now weut on briskly in the sale and transference 
of shares, the latter going at an enormous rate. 
Eventually, through disatisfaction on the part of 
the shareholders of the two kinds above named, the 
old company was converted into a new one, with a 
nominal — of 300,000/. in 5/. shares. These 
shares shortly arrived at 11/. 15s. in the share market, 
Attempts were then made to dispose of the patent 
in Russia, and consequently the St, Petersburg and 
Victory Gas Company was formed on certain con- 
ditions to work the patent in that country. Nego- 
tiations were then entered into to sell the patent in 
America for 250,000/., of which the company in 
London received only 50,000/., being the first of 
five instalments. This was a piece of luck to the 
shareholders, who had consequently 42,381/. divided 
among them, although all they themselves con- 
tributed to the capital of the company amounted 
to 31,609/. The market price of the 5/. shares 
at this period was 14/. 10s. In the end, however, 
both the French and American sales of the patent 
fell through, The patentee and the principal share- 
holders left the company, and the rest is soon told. 
Early in March last the Committee of Investigation 
recommended that the company be wound up 
voluntarily, that certain ms should be pro- 
ceeded against for restitution or punishment, and 
that the St. Petersburg Company should also be 
wound up. 

We have given these two instances as already 
collapsed schemes. But there are several others 
before the public, already the subjects of invest- 
ment, which may be expected subsequently in the 
same course. No man having any adequate 
knowledge of chemical or ical science would 
even invest a penny in such undertakings. 
almost each case all the s ive improvements 
that have been brought before the public the last 
three years are merely revivals of old schemes 
with a new face. Such had long ago been dismissed 
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ws usele and t experi has abundantly | tioned furthe r on, thu s providing ¢ continuous water 
verified the judgment t | ther ( eaneeed ration across the great peninsula of India; | 
\\ i it it Ww ld also havi pros led for tl irrig: I 
c) at In t t of country th sbout tl t 
‘ f ' it 1 India | perl | hole we i 
I pr i it « third | l n nearly c pl ted. 
| f f 100, 1| 9% A series of main deltaic canals in Orissa for | 
t lin t smal! irrigation and navigation with headworks and 
, B ’ bata This was also a very large project, 
f t t tire scope of which it not desirable to 
! enter : suffice it to say that this original scheme in- 
vol {works tof m to four times the amount 
~er the Vicw-t p ch part at tvs the tiatory scheme that was adopted 
evid to out, of v letails will be here- 
‘ y i ft i i 
] A y ty of irrigation | cts in the Bombay 
Presid known as the W n India Pr , 
1 detailed f the w re under- | 
t und = earried it by the er rs of the 
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rie Ise. The only reason he gives for this opinion is 
| that water is near the surface, and that the simple 
|} instrument of a long pole, or lever, with an earthen 
| Ps t, worked by one man, serves the purpose of irri- 
vation quite adequately. The enormous e Xpense of 
s system, or indeed any means of raising wat 
from wells, the impossibility of finding labour suffi. 
| ci nt to irrigate more than a very small area in suc! 

1 way, and 4° obvious fact that wells fail just ait n 
wt wanted, that is, in seasons of 
“ are "all unnoticed ; and as the author of 
| the pamp shlet entitled “Irrigation in India,” pub- 
| lished in 1869, and previously referred to, most 
a ? tly remarks, ‘‘The ignorance and flippancy dis- 
played on a su ib ject of such supreme importan ce are 
not creditdble to bor ruler of such a province 

| Oudh.” It is probable that had railways in India 
bet - dependent on the opinions of such officiz us, they 
| mi ht have been obje cted to on the score th: at the 
nati ve bullock carts were quite adequate to the 
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t ! Dart Fy t then Governor of Bombay, re- sport of m rchandise; the result of which would 
t ! nded to the Government their adoption ; but | been that railways would have been carried 
lL In « vas negatived by General Strachey, Superin- | partially and desultorily in a few provinces only, 
tendent-G ral of Irrigat lun er the charge of the Indian Public Works 
| i t. The B r Pr t, a very large scheme, 1 1) partment. It is, however, a matter of fact that 
‘ f of « m g | taking ipply from the river Son, and irrigating | in Colonel Dickens's summary of replies on the sub- 
l k there 1 1 very large tract of cou try in and beyond the | ject of irrigation for the information of the Indian 
( tp 1 paying no) prov nce of Bahar; the country in which the so- | Government at home, the following passage having 
I t epre- | called Bengal Fami now exists, where millions of | reference to Sir Charles Wingfield occurs, “ The 
é lect two as inhabitants are now iffering from starvation, | Chief Commissioner considers local loans are not 
0 on 72 ] per ire has | distress, and its concomitants, disease and ruin : ; and likely to be got in Oudh, especially for irrigation 
f l i lich | f the rel of which a loan of ten millions} works, which Oudh does not require, It must be 
! I t per sha Some appear | sterling | been a 1 from tl } noted here that Mr. Wingfield is also of opinion 
h market price, ment by Lord Salisbury, now Si P that Oudh does not require railways.” 
I the few facts that we havi ght forward, India, This project was als 8. A large project for a canal from the Damuda, 
that our boasted nerity is ¢ m- | Government, who declined to | the basin containing a large number of coalfields, to 
of 8 flicted | of int t on the e requ vr and Baraca—known as the Damuda 
w é f | that ul of g ng i al Project—also not accepted by Government. 
! luced g ( on the! of al eight in ] : Coimbator scheme, proposed in 1859, for 
f | ‘ 1 l gation and so avoid the } | canals of navigation and irrigation, at an estimated 
! false \\ | 1 to have now, in 1874, to spend a cost of about one million sterling, also not accepted, 
ft t t t who | of capital in an unremuneratiy 10. A small scheme for navigable and irrigation 
r I l ) rortunat y tl ine unWw } canals on the Malabar e ast from Ponari to Coc in, 
| il | to the whole of India, « proposed in 1860, estimated cost 60,000/.; also 1 
I ‘ l y ref ) OX] t is little doubt that we accepted. 
y fav ble « , or ve any certificate to| these countries not imbued w Of these ten schemes for which proposals wer 
' f ted with all V resignation, they v I ly | made, not one has been accepted in its entirety ; for 
t ft ( J a duty, it is ajag t such treatment, and | bly not confine | a portion of one only was a guarantee given, a por- 
r of ler for it inv bly happens that| themselves to exclamations, It even possible | tion of another (No. 2) was accepted and carried 
ra ofa ealled to an/| that should this suicidal policy be adhered to, the} out by the company at their own risk; and this is 
tt f | ( ports 1 | from! English in India may yet have to suffer severely ; | the sum total of the actual encouragement given to 
prof al mer It may become desirable to|we have witnessed the mutiny in 1857 of the| the employment of English enterprise and capital 
weed our ranks of persons who thus con-)soldiery, the greater part of whom were inhabitants lin Ind ian irrigation works! A most painful retro- 
tinually prostitute their talents, or act in culpable| of Oudh, which was only too plainly the result| spect, when we consider that had the encourage- 
ignorance of their dut of confiscating the rights of the Oudh landed! ment been stronger, and the dealing with thes 
- proprietors or talukdars, izing property worth|c ympanies more considerate, we might now have 
THE BENGAL FAMINE. several millions sterling, or, as it is called, the re- | thirty or forty large irrigation projects under con- 
I 1 ling art ; on this s t have! settlement of 1856, and we may yet see greater} struction with British vigour to support them. 
conta d I of t V rigation that | things than those. The first of the t wo schemes above mentioned, the 
eX lin I under t I | of those that As regards this Bahar Project we may, however, | Kurnool and Kad ipa Canal, or about 190 miles of 
} } ear 1 | 1 by the | at present briefly m on that from one-third to a| main canal out ofthe 350 of the original project, was 
j 1 Pul W Dey We will now | quarter of this t has been adopted by the | undertaken by the Madras Irrigation and Ca: 
| 1 to give a rt int of such works of | Indian Government, and that portion will be carried | ( mpany, the agreement being made un ler the 
irrigation that hav contemplated and partially | out by the Indian Public Works Departm nt, who | auspic s of Lord Derby in 1860; the works being 
carried « by 1 of | h enterprise and | commenced it only about two yea go, and may | sanctioned in 1861, the estimate drawn up by Govern- 
h capital r tl e of civil} finish it, like the ot depart als, in a| ment officials amounting to one million sterling ; the 
el y 1 Eng 1, quarter of a century, or more. contract signed in 1863; the headworks at Sunkesala 
There } “no lack of w on the part 5. A project involving the purchase of the exist- | were opened, and water admitted into the main canal 
of By i capitalists t t such 1 ks: in fact | ing Ganges Canal, a brief mention of which was! at the head in 1864: in ]865 it became appar 
y have |} ! ! t lig) rt 1 in our last article, and intended to complete, | that the works could not be cx mpleted within the 
Ind railways, in Vv t ty millions | enlarge, and perfect it, extending its supply to the | estimate; in 1866 a loan of 600,000/. was made t 
have been already k, and to complete | complete irmgation of the whole of the tract of | the company by the Government under the condition 
ity mil bly be spent, | « try between the rivers Ganges and Jumna, and | that these works should be completed by July, 1971. 
| a ibth t made very 1 any pro- remodell g the w rks then In a very defective They were comple ter d by that date, 216 miles being 
| to the Indian G i tin England for the | state, paying only about 3 per cent. to the State at | finish ed c mmandit ig .567 acres, and 377 miles 
‘ u tand c t 1 of irrigat works, | that t | of distributaries. ‘The acreage commanded in ]872-73 
fw I ps | record sts, such pro- not accepted, but; was 156,570 acres, or in excess of that necessary, 
5 . not pted; t e of which nishing to the minds | when taken up, to repay the 5 per cent. interest, 
1 being such as I le by t ials that they either 130,000 acres. ‘The actual acreage irrigated, 
\ Ir r « y and the East India! d y, or imagined it | and the returns to the present time stand thus: 
J n ¢ pany; th were ten in number I pro] me ’ clap-trap. j £. 
vi 6. A large canal from Rajmahal, on the Ganges, | In 1870-71 ... 147Sacresyielding .. 897 
1. A canal of ) miles in length, from Wavala-| down to Calcutta, giving not only irrigation and » 1871 72 p+ ” Sst 
| river Toongabudra, by Balari, Kurnool, | continuous navig n, but offering a valuable water | 9 ABTE-19 ose — ° cas 
i Kad » Nellor t tern coast pply to the . ywwn of Calcutta, then in absolute | with a certain prospect of a gradual extension of 
near t t { f the Pennaur, having headworks} want of it. This pr posal also was not accepted. | actual irrigation. 
and supplementary d t Wavalapoor, Husur,| 7. A series of irrigation projects and sinele tor | The period during which such wéfks are neces- 
| s Jutur, Rajoly, Adama- | the ) provin ce of Oudh. Also not accepted. It may sarily unremunerative, that is, from the completion 
1 Kulor und y it pply supple- | be here menti = d, A. vy way of illustration of the] of the canal until the cultivators have a lapte .d their 
! tain s¢ large reservoirs in the for rms of thought, reasoning, and policy in vogue| land for growing irrigated crops, is in this case 
I trict, though dr g the main supply | among An glo-In tian officials, that Sir Charles | shorter than may have been expected ; the principal 
the rivers Toongabudra, Kundaur, and Pennaur, | Wingfield, the Commissioner of Ondh, curtly ex- “yrs ulty being the cumbrous and circuitous method 


was intended to be navigable for 301 | presses d - opinion to Government that canals were | 
} 1 might have been made to communicate | of no use in his province, and that if money were 


with the canals of the Western India aP roject, men- | going begging, it had better be spent on something 





by which the Government compels the cultivator 
requiring water to apply first to the head revenue 


| collector of his village, who forwards the applica- 
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tion to the deputy collector of the district, whence 
it goes to the collector himself, and on to the 
officials of the Irrigation Company, where it arrives 
often after the watering season commences. Such 
proceedings make the native cultivator look on 
irrigation, or perhaps, the want of it, with aversion. 
There have also been other difficulties in connexion 
with these works. In 1870 an unprecedented storm 
occurred at Kurnool, for which the escapes allowed 
were insufficient, and the banks of the canal being 
made with the concurrence of Government of simple 
earth, without any puddle core, according to the 
usual custom in the Madras Presidency, were 
breached to a very serious extent. In 187] all this 
was repaired and improved, and in 1872 water from 
5 ft. to 2 ft, in depth passed down the ‘whole of the 
main canal. In ]873-74 the canal carried 375 cubic 
feet per second, or 50,000 cubic yards per hour, 
ving a depth of 4 ft. 

The construction of this canal, to the limited ex- 
tent allowed, bears an extremely favourable com- 
parison with the Ganges and the Bari Doab Canals— 
both of which required remodelling—and may be 
considered justly a success. In spite of this, how- 
ever, it is unfortunate to remark in the official 
correspondence a continual bickering and, finding 
fault with the efforts and the works executed. 
‘The extension of this project to the original scope 
with additional reservoirs, to an expenditure of five 
millions in all, would be a blessing to this part of 
India; but against this the Duke of Argyll and 
Ilome Council seemed unfortunately to have re- 
solutely set their faces. 

The second of the projects partly carried out by 
an English company is the Orissa project, For this 
capital was raised in 1861 to the extent of one million, 
and a charter obtained; the works were commenced 
in 1863. ‘They consisted of four headworks, weirs, 
andanicuts, about 150 miles of main canals, four in 
number, and 460 miles of distributaries; these, 
added to the expenses of stores, management, sur- 
veys, pr inary expenses, London offices, and a 
fleet of boats, were estimated to cost, with interest 
to sharcholders, the sum of 932,260/. The estimated 
retura was, that the navigation tolls would repay 
establishment and management, and that the irri- 
gation of 505,500 acres at 10s. per annum would 
yield a gross return of 36 percent. on the 695,8458/. 
to be spent in works, stores, and management ; or 
deducting 5 per cent. for maintenance and repairs, 
31 per cent. net, or 21 per cent. on the million raised 
Irrigation was first available in 1865, first taken up 
in April 1866, and began to yield in October, 1866. 
Navigation began to yield in 1863. The works 
were finally solid by the company to the Indian 
Government in December, 1867 ; they then consisted 
of about 100 miles of main canals; the headworks 
open but not complete, and 200 miles of distribu- 


~ 


tarics, besides other work and the ‘Toldunda Canal, 
of which details are wanting. At the time of sale 


water was available for the irrigation of about 
200.000 acres. The expenditure at that time had 
been on works in India 807,936/., and on all accounts 
SS4.S61/. As to returns, in February, 1867, water 
was available for 60,000 acres, but only 6674 acres, 
yielding 2086/., were irrigated ; in October, 1867, 
water was available for 153,009 acres, but only 
}.836 acres were irrigated, yielding only 22531, as 
the water for 13,000 acres had been stolen. 

The total of the navigation returns was 5922/., 
making a total return of 13,761/. only. The com- 
pany had, however, at the time of sale, sufficient 
water for 200,000 acres, which at 10s. per acre 
vould yield 100,000/., or about 10 per cent. on the 
total expenditure, had the cultivators been willing 
to use the whole of the water available. ‘The 
Government having taken the works under their 
own management, discovered that the Ooryahs 
were still equally unwilling to use the water; the 
rates were lowered from 10s. to 2s. per acre; in 
1868-69 the gross revenue was only 441/.; in 1869-70 
it amounted to 5235/.; in 1870-71 the acreage 


actually irrigated amounted to 160,000 acres, and it 


was expected that in 1871-72 it would be 260,000 
acres; yet in point of fact it only amounted to 
14,740 acres; demands for water-rate were aban- 
doned by the revenue collectors, only 1772/. out of 
an original demand for 12,982/. being collected. 
‘The works, however, are still progressing under 
the present auspices, though probably, if we may 
judge from other Indian Public Works Depart- 
mental Works, not with great et: 

An investigation into the Indian irrigation by 
companies in these two cases, as shown both by 
facts and by the printed Parliamentary papers of 








correspondence, brings a curious anomaly to light. 
The Government of India both at home and 
abroad, though actually requiring irrigation works 
above all things, have, excepting in the two cases 
of the guarantee given by Lord Stanley, and the 
loan made by Lord Cranbourne, been virtually 
opposed to them until now. In fact, it would 
almost appear that their determined object was 
to hamper these companies at every step of their 
undertakings. In the first instance, with reference 
to the original concessions, clauses and obstructions 
seem to have been proposed by Government that 
could only have in view the purpose of preventing 
the schemes from being remunerative, and hence 
impracticable, thus involving their rejection apart 
from the question of guarantees of interest being 
entirely refused; secondly, on the completion of 
works, they have been declared incomplete on the 
score of defects, either unavoidable or of a class 
depending on principles of design or construction 
that were assented to in the original drawing up of 
the project, or in construction, by the supervising 
Indian officials; thirdly, the works are declared to 
be unremunerative, because the native cultivator 
does not readily take up and pay for the water 
provided by the works for large areas; the com- 
panies being considered to blame for this. On this 
last point it may be said that it is extremely un- 
fortunate that these companies did not simply 
undertake to provide water to the Government at a 
certain price per cubic foot per second delivered at 
certain points, or at a price per acre under water 
command, thus leaving to the Indian Governmental 
Officials the duty of persuading the natives to use 
the water, and clearing the companies of all loss 
resulting from their delay to do so, On the former 
two points, the remedy consists in adopting a frank 
English policy, free from the ideas of the traditional 
old Anglo-Indian, and considering rather how these 
things can be best and most rapidly done than 
devising how they may not be done. Under these 
circumstances an energetic Secretary of State may, 
with the aid of more enlightened officials, provide 
means for the wide adoption of English capital and 
enterpriseinirrigation works in India, turning deserts 
into gardens, making severe famines things of the 
past, and leaving his name in the roll of the great 
benefactors of mankind. ° 


THE INTERNATIONAL I 
1874. 

In resuming our notice of the general mecha- 
nical exhibits at the present International Exhibi- 
tion, we may premise that absolute novelties are 
decidedly few in number, although there are many 
exhibits which possess considerable interest. 
Amongst others of this class may be mentioned 
the Ingersoll rock drill, with which Messrs. Le 
Gros and De Silva are doing good work in a block of 
granite in the department of machinery in motion. 
As this machine was described and illustrated by 
us in our issue for the Sth instant, we need only 
here state that the apparatus shown in the Exhi- 
bition is a small-sized one, having a cylinder 
2h in. in diameter, driven with 30 lb, steam, and 
doing its work exceedingly well. In our pre- 
vious notice of this drill we mentioned that it had 
been tried competitively at the Exhibition of the 
American Institute held toward the close of last 
year. The result was that the judges awarded it 
the Great Medal of the Institute for the very sub- 
stantial reasons set forth at length in their report. 
In that document they state the Ingersoll drill to 
be superior to all others for eight reasons, which 
are briefly as follows:—First, greater effective 
drilling power ; second, simplicity of construction ; 
third, portability; fourth, the protection of the 
cylinder cover by the elastic cushion ; fifth, the au- 
tomatic feed; sixth, steadiness when at work ; 
seventh, power in proportion to size and weight ; 
and eighth, facility of renewal of parts. Generally, 
they state it to be important in use and complete 
in construction, thereby entitling it to the silver 
medal of the Institute. 

Messrs. Thwaites and Carbutt make a good 
show with Roots’ blowers, as arranged for supply- 
ing blasts to puddling and other furnaces, and as 
adapted to the useful portable forges made by this 
firm. A new feature in these forges is Messrs. 
Thwaites’ tuyere, which is so arranged that the 
circulation of the air on the outside, and the air in 
the inside keep the tuyere cool, and prevent it from 
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pensed with. ‘The tuyere has a valve at the bottom, 
which serves the threefold purpose of an outlet for 
ashes, of preventing an accumulation of gas, and of 
preventing the fire from going out when the forge 
is not being used, By opening the valve when the 
blast is shut off all these objects are accomplished, 
The grid } Caos upon which the fire rests, are made 
loose, and have holes cast in them for distributing the 
air, and when burnt out are easily replaced with- 
outinterfering with the working of the fire. The 
forges are especially useful where there is no steam 
power to drive a fixed blower, the smallest size 
giving a blast equal to-a 24 in. bellows, and only 
weighing 85 lb. fitted up complete. We may ob- 
serve that the form of the outer casing of the large 
blower has been improved by making the shape of 
the gearing chambers at the ends more conform- 
able to the shape of the gearing than previously. 
The Stone-Dressing Machine Company working 
Holmes and Payton’s patents, exhibit one of their 
machines, which accurately dresses stone of any 
description with great rapidity. In this apparatus 
the block to be dressed is placed on a eeveling bed, 
and is alternately advanced and returned under the 
dressing tools. ‘The stone receives in each direction 
acut which closely resembles that imparted to it 
by the tool in the hand of the mason. ‘The economy 
of these machines is seen from a statement of work- 
ing prepared by the company, in which the cost of 
the apparatus is put at 550/, and the maximum 
annual wear and tear at 15 per cent. Ona careful 
estimate it is stated that such a machine will do the 
work of thirty masons, representing wages of 10/, 
per day, and this with only a three-horse power en- 
gine, and one man to attend to the working, 

A very useful, and apparently safe gas-prodac- 
ing apparatus, adapted for residences, hotels, 
factories, and similar establishments, is shown at 
work in the grounds of the Exhibition just outside 
the western galleries, the products being consumed 
inside the galleries. It is exhibited by Messrs. A, 
Sington and Co,, and produces gas automatically 
just as it is required for use, be the quantity much 
or little. The oil from which the gas is made is 
stored below the ground level, and is conveyed up 
to a retort, before reaching which it becomes 
vaporised, In the retort it is expanded, and on 
leaving it, air is admitted to, and mixed with, the 
gas in the exact proportion cot pve The mixture 
of air and gas is then conveyed into a small holder, 
from which it is supplied to the burners. The 
holder is alternately exhausted by the burners and 
replenished from the retort; the supply of gas to 
the burners, however, is not intermittent, but per- 
fectly regular and continuous. ‘The machine re- 
quires little or no attention, and will continue anto- 
matically to produce a greater or less quantity of 
gas, as determined by the number of burners used 
up to the limit of its productive capacity. Every 
possible contingency of accident is guarded against, 
and if a breakdown of any kind should occur in the 
absence of the attendant, the production ceases, and 
no danger results from the stoppage of the appa- 
ratus. Such are the leading features of this ma- 
chine, which obtained the medal of progress at 
Vienna last year. We may add that, although the 
machine at the Exhibition is the first that has been 
brought into this country, there are a number in 
the United States, which have been satisfactorily 
at work for some three years past. 


= z 2 eet 


Tux §.S. Hvupsos.—On May lith, 1874, the new iron 
steamship Hudson, built by Pusey, Jones, and Co., of Wil- 
mington, Del., for the H. 8. Cromwell line, between New 
York and New Orleans, was launched. The Hudson is 
300 ft. in length over all, length on load line 280 ft., width 
of beam 34 ft.; depth of hold 25 ft. 9 in. She hasa carrying 
capacity of 2500 tons (2000 tons by the registry rules), an- 
will be propelled by one large vertical direct-acting engine, 
with cylinders 48 in. in diameter and 72 in. stroke, and titted 
with the poppet valves. The propeller is 15 ft. in diameter with 
22 ft. piteh. The blades are fastened on in an improved 
manner, and great care has been taken to obtain the best 
material. She is built in four water-tight compartments, 
with the machinery and boilers enclosed by iron partitions. 
The state rooms, thirty in number, are all on the upper deck, 
leaving great storage room for the cargo. The line of 
bulwarks is complete from stem to stern (not having been 
cut as usual for taking in cargo ), for the purpose of strengthen- 
ing and steadying the ship, the stiffness of the upper line 
of plating being perfeetly preserved. This is the third vessel 
that this firm have built for the Cromwell line, one of which, 
the Knickerbocker, has made the swiftest run on record 
between New York and New Orleans, and is now pronounced 
the fastest steamer on the Atlantic coast ; the other, the New 
Orleans, held the palm until the Knickerbocker was built. 
The launch of the Hudson makes sixty-one iron ships built 
by Messrs. Pusey, Jones, and Co., at yard. 





being burnt, the ordinary water trough being dis- 


ot edoe 3 

































































































a Aber ee a ne ae oe 


a ag ere tere 


oe 



























a re Cann a oe 


| 
{ 
G 
; 


: 


ae 


ecemedeandneaed - 


= 


=, 
a 








394 ENGINEERING. 


[May 29, 1874. 








——" 


ON EPICYCLOIDAL WHEEL TEETH. DETAILS OF SLIDE AND 


‘Tne teeth of wheels used for transmitting power 


SCREW-CUTTING LATHE. 


are usually of an approximately epicyloidal form. CONSTRUCTED BY MESSRS. WILLIAM SELLERS AND CO., PHILADELPHIA. 


Various methods are used in describing these teeth, 

the best being probably this: A true epicycloid es 

for the face of a tooth and a true hypocycloid for 

the flank are obtained by rolling a templet of the t 

describing circle against a — of the pitch line. | 
i 





‘The draughtaman then finds by trial the centres of 
a pair of circular arcs, one of which approximates | 
to the curve of the face, and the other to that of 
the flank. Arca struck from those centres, and from | 
corresponding centres spaced round the wheel, are | 
then used as the curves for the teeth. It is not always 
convenient to construct templets of the pitch circle | 
and describing circles, and in that case the hypocy- 
cloid and epicycloid may be obtained by certain | 
yraphic methods, such as that given in Moles- | 
worth’s Pocket-Book, But inthe use of these methods | 
there is liability to appreciable error in spacing off | 
equal arcs on the describing and pitch circles. In| 
which ever way the epicycloidal and hypocycloidal | 
curves are obtained, there is further liability to error | 
in finding the centre of the circularares, which are| [ 
to be substituted for them. Hence it is not too| | 
much to say that even when considerable care is| [| 
taken the curves obtained cannot be regarded as 
more than tolerable approximations to the proper 
form of the teeth. 
Of direct methods of obtaining the approximate | 
circular arca, without first drawing the cycloidal 








Fig. 12 























\ j , approximate equation to the epicycloid some simple 
\, J algebraic expressions for finding the centre of 


’ 4 circular arcs — through three points of the | 
hypocycloid, and he thus obtains a | 


ie me fu gp anc 
min een | closer approximation to the true form than that 
given by Professor Willis’s method. 

The following approximate method ap- 
pears to give results very nearly as accurate 
as those of Mr. Roberts, from which it 
differs in this, that the arcs are obtained 


by construction without any calculation, | 


\ and the construction is a very simple one. 
\ It is founded on Professor Rankine’s rules 
\ for cutting off from a straight line a part 

equal to a given arc. These rules are ap- 


: Zz 

bp ee ee 7 = ed, ; " . ~~ 

liypecyctoud \ Wide pee proximate only, but as the error is very 
44 ~ 


Welt, 


radius, and is very much less for smaller 


\ ’ the process. 
\ / Let the strongly marked circle, Fig. 1, be 
\ ’ the pitch circle, and take p ¢ along the line 
\ P centres, equal to two-thirds of the height 
\ ‘ of a tooth outside the pitch circle, and 
— p d = two-thirds of the depth of a tooth 
odors within the pitch circle. Through ¢ and d 
curves, the best known is that of Professor Willis. | draw ares of circles concentric with the pitch circle. 


to the mean radius of curvature of the epicycloidal | where the true epicycloidal and hypocycloidal curves 
and hypocycloidal curves. Lately, Mr. Roberts hag | cut these circles, and their normals m 4, m' 6’. 
shown that the arcs thus obtained do not coincide 





ee all fc : i — 
“se: Small for an are equal in length to the | same way, and it is unnecessary to repeat the des- 

! arcs, they i +s ansi : ‘n¢, | cription. ‘The same letters have been used for 
\ ares, they introduce no sensible error into | corresponding points in both | but excepting 


| the letters ¢ pd those referring to the hypocycloid 


n Let pe be an are of the generating circle of the | 
very exactly with the true curves (ENGINEERING, face of the tooth. Join ep; produce it, and take | 





A with radius 4 & describe an are cutting the pitch 
circle in 4. Then the are p d=are p e, and in rolling 
the pointe of the deouthing circle will fall on 4. 
With centre 4 and radius equal to p e, cut the circle 
em, inm. Then m is a point in the epicycloid, and 
m6 is its normal. Join mp, bisect it and draw a 
perpendicular at the point of bisection cutting 


|mé6in?/. Then a circular are struck from centre / 
| with radius / m will coincide with the epicycloid 
| at the points m and p, and will have the same 


tangent at m. It will be found to approximate very 
closely to the epicycloid throughout, falling a little 


| to the right of it between p and m, and again a little 
| to the right of it bapend 

| line / m can very easily be found by trial without 
| joining m p. 


m. The centre / on the 


The hypocycloid is described in precisely the 


are accented. To avoid any confusion of lines the 
hypocycloid is drawn separately below the epicy- 
cloid. In practice both curves would be drawn in 
one figure. It will be noticed that the draughtsman 
can choose any suitable size of describing circle, 


| the method not involving any limitation in this 
Bi . | respect. 
In this method the circular arcs have a radius equal | It will first be shown how to find the points m m/ | _— 


lt would be still simpler to take p £ at once @ 


| certain fraction of the pitch instead of fixing be- 


forehand the length of the tooth. ‘Then with radius 
h k=} p & cut the describing and pitch circle in ¢ and 
6. Take the length of the tooth 1} times the dis- 


November 5, 1872). They make, for instance, the | pg=}pe. From centre g with radius g ¢ describe | tance of ¢ from the pitch circle and determine mand 


point of the tooth one-fifth less in thickness than | ‘an arc e #£, cutting the tangent to the pitch circle 


|Z as before. The teeth of different wheels would 


it ought to be. Mr. Roberts has obtained from an | at pin &. In p & take p A=} p &. From centre | then have teeth the length of which was not exactly 
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DETAILS OF 


SLIDE AND SCREW-CUTTING LATHE. 


CONSTRUCTED BY MESSRS, WILLIAM SELLERS AND CO., PHILADELPHIA. 
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the same proportion of the pitch, but the arc of 
contact would be nearly constant. 

Fig. 2 on the opposite page shows the curve drawn 
by this method for a tooth of a wheel of 4 in. pitch 
and 24 teeth, the describing circle having a circum- 
ference of six times the pitch. To the left of the 
curve of the face and to the right of the curve of 
the flank is dotted an approximately true epicycloid 
and hypocycloid obtained by construction, ‘To the 


‘right of the face and to the left of the flank are 


dotted Willis’s curves. 
W. C. Unwin. 
Cooper's Hill, March 10, 1874. 


SELLERS’ LATHE. 

Amone the machine tools exhibited by Messrs. William 
Sellers and Co., of Philadelphia, U.S., at Vienna, was an 
engine lathe, of which we publish a two-page and other en- 
gravings this week, and which in the catalogue of the makers 
was called a 30-in. lathe. The actual height of its centres 


above the face of the bed was 148 in., but the longitudinal | 
central opening in the shear being 10% in. wide, permits | and shapes than more recently contrived machines. Changes 
| for the better have to be made often in opposition to pre- 


work 80 inches in diameter being finished, at the face 


plate or anywhere exceptover the slide rest, the radius | 


of 154 in. from centre clearing the bed, or, as it is called 
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in America to rate lathes by the greatest diameter they will | as the flat-top bed, familiar enough to our workmen, yet 


swing clear of the bed, not by the height of the centres. 
We mention this as explaining a difference in nomenclature 
that might mislead those of our readers who are used to 
hearing lathes called by their height of centres. 

From a paper on self-acting slide lathes placed in our 
handr by the makers of the tool under consideration, we 
gather some of the reasons that actuated them in deviating 
from the established forms of lathes in most common use. 


| They say “ the turning lathe, being the oldest of all ma- 


| 


chine tools, has been more hampered by traditional devices. 


jadices of the working men.” This is part 80 in 
their case, as among other changes from the practice in 


in the United States, the “shear.” It is common practice | their country, Messrs. Sellers have adopted what is known 








but little used in the States, the majority of American 
lathe makers adhering to a “shear” with Y guides on the 
upper surface. 

In adopting the flat top, however, Messrs. Sellers intro- 
duce a novelty in the mode of guiding and clamping the back 
head. Convenience in moving requires that this head, which 
is guided by the inner edges of the shear top, should slide 
easily, and hence should fit loosely. It is of the utmost im- 
portance that it shall always hold the same position as to line 
with the other parts of the lathe when ay This sug- 
gested to these makers the placing of 2 guide on the 
underside of one of the inner edges, and this by means of the 
clamping shoe, always draws the head up to the same 
straight edge. This is shown in section in our view, Fig. 16, 
of the back head in its position on the bed. When the 
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clamping bolts which draw the shoe up to place are] back thrust. Back of the back bearing is a cylindrical cast. pees epee er = ms SS an ne Be 
ae t . ’ Ther y are n box, bolted to the lathe bead by four screws. A pro- firmer, and : at 58s, 
loosened, the head is quite free to move. When they are | iron dX, p Cae : J , and 88s. lid. cash, closing in the forenoon buyers 88s. 
tizhtened t! eal is pressed firmly against the edge longation of the spindle extends thre ugh this. A uardened sellers 888. 14d. In the afternoon business was done at 85s. 
carrying this Y under it, which edge being subjected to no | cast steel collar is keyed to the spindle and held in place to 88s. 6d. cash, closing rather sellers, 88s. 6d. The shipping 
rubbing wear maintains its alignment with the centres. | by!a thin sleeve extending through the back of the box, | returns continue miserably small, and the general trade is 
The two sides of the bed are connected at intervals of | and holding the collar up to a sh alder on the spindle, | in an unsatisfactory state. It does not seem probable that 
about 2 ft. by cross girts of an I section (see Fig. 14) ex- | great care being taken to make this liar true. A se c md much improvement ean take place until the colliers see the 
tending from the base of the bed to as near the top surface | hardened collar forms the bottom of this box, and it is| propriety of working at a rate of wages that will allow of 
- «sible. and vet leave room for the ng shoe of | between this latter hard surfaces and the end of the back | iron being mace without loss. The prices of makers’ iron 
5 aed Sie meet aff Chie Mie oeek to work with the | bearing that the collar on the spindle revolves. The thrust | Temain very irreguiar ; No.1 G.M.B. 1s quoted at 55s. Gd. to 
the k head and the nut of th ~ — : k a the hard surfaces. under an efficient | 908.; No. &, 86s. 6d. to 87s. 6d. f.o.b. here. The highest 
lea 5 screw This nut does not clasp the screw ; and the | in work comes on the ha : th 8 > aa price for No. 1 makers’ ivon is 105s. The shipments last 
att Se Se , he heed! rthy of | system of lubrication. Thus this fixed collar at the back —~e | - 
lea screw itself, in its position in the bed, is worthy of | - wet tt te thet + the enous week amounted to 6705 tons, as against 17,173 tons in the 
especial It rests in a trough extending the wh ‘ ue 1s made to = the 4 on the Gitte” correspon‘ing week of ‘last year. There is not much change 
le ; ft bell, « nly about one-third of the circumfere: the fr t end ‘ f the opin lle and of the usual to report in respect of the activity among the blast furnaces. 
‘ screw ing exposed to the nut The position of back end of t! o pn. Provision is made | Thoge at the Clyde Iron Works are now either wholly blown 
the screw will be seen from the sections, Fi 7 and 16 | by recessed brass rings in the hard lar for possible ad- | out, or damped down. 
The nut is aw plate of cast iron, guided by ions | J t of the parts t! henner ” re Jey a The Scotch Miners.—Very little progress has yet been 
low { from the saddle of the slide rest, and ukes | J “ possible under a oy vi peal ore - sa 0 {made towards settling the difficulty existing between the 
ip in length for the loss of surfa occa i ov its n t within every-day reach ¢ the w ~ gE rat wi oe ironmasters and their miners, although it is reported 
t clasping the screw The screw is held fr end | tool On the back end of the < indie where i prey cist day that there isa prospect of the strike coming to an 
mot } hstantiai collars at one end only B sul through the box is a gear wheel of half its] end.“ The Gartsherrie men are said to have gone in on the 
eal tee entire feasth it le to 1 rations | ize on a stud below it. This last the double | employers’ terms, and the Summerlee men are going in. 
- ¢ can it alter its awth by oe g down | its | duty of actuating the first wheel of the change gear in| Several batches of miners and their families are now living in 
su f It lies entirely under the overhanging edge of | screw cuttir and tl rst or driv Jiscs of the friction | encampments, having been ejected from the employers’ he uses 
oh os ent of tha war of taliien dirt of chien, endl is thes ly in which they resided. Mr. M‘Donald, M.P., taking advan- 
- ; ce Pm li , s can be readily 1 rstood tuge of the Whitsuntide holidays, is now among the miners, 
protected from injury. 11 ma her ot = _ und ¢ They consist of | #24 there is some probability that he may be able to assist in 
f ‘ w cutting only, or ary tur being done by a} » “ae : = : ? ie "i ? } bringing about a cessation of hostilities. He addressed a 
ute f actuated, primar by friction dises from the | had , 4 “ Faget “ soe, geyooe Secs "| meeting of the Maughill men on Monday, and next Monday 
| l ul spind 1s W ll explain hereafter. | ut Pscaregs . the one a a as Grivel, | he is to address a meeting of the Fife and Clackmannan men. 
i. Phe slide rest is comy 1, we it in Figs. 7 and 8| the other | placed on th to be driven, motion | 1p those two counties there is an apparent determination on 
ia f two-page engraving, and Figs. 12 and 13 on page 394. | being conveyed from one to ther by two clamp-| the part of the men to resist the third reduction of wages of 
: : The t lide carrying the tool post is operated by hand|ing discs, convex on their npimg § arf es, and| which notice has been given. A friendly conference of em- 
ia ‘ I ‘ set ata angle to the axis of the lath pressed together by spiral springs acting on ball joints on | pl vyers’ and miners’ representatives took place last week in 
a ant st upon which it rests is guided by unnular | the boss. The} p of the clamping discs in relation t rder to see if any solution of the difficulty could be resolved 
3 ‘ . stew late & elf ur slot in the cross slide of | the two plate wheels, determines the velocity of the driven up mm without a strike being entered upon by the men. The 
ti . I : ie rl png aaa dian: he wal Ihe clamping dises are carried in a forked Jever | latter have a union fund of 9000/., the largest of the kind in 
ia - af . - _iarerveerdaplin A : re! radi ane maued sonic Tes a ecrew (sce Fic, & This | Scotland, but they seem disposed to depend upon their own 
7 cla L by hol cow in any ! Poem: | 2 ag abe apace oe Pre tee | resources for three months, should a strike ensue, rather than 
4 A le rests ! : wim be |" , eon OS oe es ee sete ich the union f d 
} n ta union iund, 
i. W by — rits nutr ted ver, #0 ast uc- | and to be in use on allt s of Messrs. Sellers’ make tc ; z : a2 : : 
7 cou h an aut atic cross feed for f g work This | wi h it is applicable It perm any gr tion of feed A Reli of James Watt.— | he old engines and boilers which 
; crus entirely covers its gui or 8 n the saddl to suit the nature of the w extremes of | Were used in pumping out the old graving dock at Port- 
i ig - oe of -< praia t- ies had speed. Glasgow were sold last week by public auction. They were 
: uddle itself is ed by the outer ¢ s of the bed, arid The form of the live head stock is such as to secure | PY‘ UP in sour lots, and realised altogether the sum of 321. 
; é i ap . . wba : - stabilit oe thechs chal Se theewn but of anil tate anes l eee the old material was a water tank, which had been 
} los tion is ta ip by a gib on the backside of the lathe | staoulity. - . , saciew tormerly the boiler attached to the original engine constructed 
I by eccentric bearings operated by levers and a uniting by James Watt. If I mistake not, the dock itself was origi- 
; For turning only, a rack feed is made use of, the rack | ©7058 bar. dT , nally designed by Watt. As reconstructed, it is nearly ready 
i being under the front edge of the top of the bed. A feed| , We learn from Messrs, Sellers’ catalogue that the practice | for opening. 
‘ ; ven by the friction discs before alluded to, lays | of Axed fa e] late and triple gear, also of bronze bearings for Important Patent Case.—In the First Division of the 
along the lower edge of the bed, in front, and the train | Ee holds only on lathes f 25-in. Swing and over. | Court of Session judgment was given last Saturday in the 
Me r wheels, taking the power fre this to the pinions Smaller sizes, say 20 in. swil g and un M arene le with Ik one case of Henderson v. MacLellan. James Henderson, ep- 
‘ aD Ngee ae ; Geom the | face} lates, i.¢., with face plates s« part di on to the spindle, an | gineer, Leith, brought an action in the Sheriff Court of 
saddl A richt the feed the spindles are made of hardened steel, running in har lened | Lanarkshire to interdict P. and W. MacLellan, iron and 
nor yaad eitl wheel. as in steel bearings, all ground accurately true after hardening. | hardware merchants and engineers, Glasgow, from infringing 
. “ ; feed: the | The conical holes in the spindles to which the loose centres are | his pats nt for an improvement in the construction of chain 
common « ie Asad f | fitted, are made true after all other of the spindles have been | pulleys. The petitioner stated that in July last the Court 
stopping an . st 7 tind Ag, FOTOS as to insure absolute correctness to the point of | granted interim interdict against Messrs. MacLellan; that 
, 7 ~* : op ' rs ree ant oh tention: Saihte ee the centre when in place, and to permit the lathe centres to |" August the interdict was continued till the future orders 
dinal feed, and one in a large spur wheel, gearing into the | | ee te a eae _ of the Court; but that the respondents had, nevertheless, 
, , P , anil ' : be ground sharp in a separate machine in the tool room, : , : 
nut wheel of the cross slide, for the cross feed. These twe . . continued to infringe his patent. Sheriff Dickson found that 



































feeds are either d by the sar 
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effected by a screw in the hub of this hand-wheel 
screw has handles « nvenient for operating it, and tl 

of it as far as it will go in one direction renders the 
one feed possible, an irning of it, as far asit will g 
t! pposite directi uders the ot 
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plate gear, making 15 speeds in all, from a uniform rate of 
ee ershaft. Thee speeds ‘ been 80 ulated or 
graded in the proport ft gearing that the rate of ix 
crease or decrease of s ] t same throuchout the serics, 
il ed inside and out, so as to t per 
{ , 

The front journal of the spindl s cylindrical, an 
t! ! ‘ ical, as shown by Fi l. The 
i ¢ are beth cylindrical their outer sur 
f . i most striking feature of t epindl i 

for preventing end motion and resisting t 
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wk | Sideways for turning tapers, but we imagine this must have 
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and yet run true in place in the lathe. We have already 
mentioned their method of holding down the back head of 
the lathe, so as to insure its alignment by means of the Y 


the complainant did not set forth a relevant breach of inter- 
dict, inasmuch as the petition did not set forth that the 
. ‘ interlocutor containing the interdict was served on re 
on the underside of the flat top shear. Its spindle is clamped spondents or that they knew personally that such an inter- 
at the projecting nose of the back head next to the work by | locutor had been pronounced. His L rdship therefore dis- 
forced in by a@ screw cap| missed the petition, and found respondents entitled to 
see Figs. 14, 15, and | expenses. Against this decision the petitioner appealed to 
the First Division, who in delivering judgment on Saturday 
held that respondents after entering appearance in the case 
were represented to know all that was done init. They there- 


means of a split conical sleeve. 
over the end of the spindle bearing 
16). This takes up all lost motion or play, and insures its 
central position. . 

back head is provided with a means of adjustment 











ature we quote the remarks of Messrs. 7: °S fore reversed the decision of Sheriff Dickson, and found 
motions as screwing up the leof the poppet head (bi : , ; , pe aera appellant entitled to the expenses of this appeal. 
head), stopping and starti a, setting up the slide rests, been adopte I by the makers under protes for in “oer paper chs Bria he Nith at D . , 
& are motions of habit, and should if possible be uniform they say,“ If lathes were not required to turn tapers as well as . eepeanen rong eg R . a. “y umfrics——-An — 
llatbes. This is expecially the ease where two kinds of | CYlinders, there can be no doubt that the poppet head made cation has been made to the Board of Trade to sanction the 
uh tat . ! | é vi sian | im one piece, resting on the shears over @ sufficiently broad erection of asuspension bridge over the Nith at the dock 
feed are operated by the same starting gear. N nplicatior I : , a , ori «},,, | Bead of Dumfries. The plans of the bridge have already 
of motions should embarrass the workman. There should surfa ane capable of adjustme = sidew v8 on y to the been ad »pted by the Town Council and appr ved by the Nith 
be no hesitation on the part of the workman as to which | ©*" at of practical alignment, = / an She ene aes Navigation Commissioners, and as the necessary funds 
way heshould move the starting gear in any case. the best. In our practice we preter this system, and adapt (between 1400/. and 1500/.) have been subscribed, the erec- 
in the live head of the lathe we are describ ng there are | © lathes requiring it a devi e which enables the turning] tion of the bridge will be proceeded with as soon as the 
several noticeable deviations from traditional form and | I to be g sided by former bars, and thus to produce tapers | Beard of Trade give their sanction. From pier to pier the 
es. The lathe on exhibition was what the makers | °F irregular shapes, such as the curves of handles, &ec, | span will measure 2 5 ft.; there will be a roadway of eight 
call triple geared. ic.. besides bei provided with the This device, called technically ‘a former attachment,’ does | feet wide, the height of the platform above low - water 
’ - ; ‘ : ; much better conical or tapered work than with centre set | mark being 21 ft.; and the piers will be connected by an 
‘a — & — “9 yer " over out of line, for reasons obvious to all familiar with the | 0T?amental arch and cast-iron work, and from the roadway 
reggae ‘ . use of the machine, and gives a greater range to its | the finial they will rise a height of 35 ft. 
is 1 ; ~ - 6, Fendt na 9 capacity.” To this may be added that the use of formers Mining Examinations for the West of Scotland.—In 
; hot f-sieee wie saath actuating and controlling the motion of the tool in the slide | accordance with the orders of the Home Secretary, an exami- 
! A ry : rest enables work which is chucked to the face plate to be | 2&tion of candidates for certificates of proficiency with the 
- sift rue Bn A enc ip either turned or bored to taper or to any required shape as | @'strict of the West of Scotland was held in Glasgow last 
, - te : tM, te a pa As regards the workmanship of the lathe we have been | * S cnginees, Smegey; Andrew Aexwoes 3 _— 
the cone pulley is provided with five lifts or speeds. This : Gartsherrie Iron Works, Coatbridge ; and John Greig, Colt- 


lescribing, we have already had occasion to speak in high 
terms, and we need merely that for accuracy and 
finish the productions of Messrs. Sellers’ works will rank 
with those of the very best English makers. 


ness Iron Works, Newmaine. There were in all 70 candi- 
dates—47 in Class I., which was for applicants who had had 
five years’ experience, either as manager or as underground 
manager or oversman, and had had during that time the 
charge of 75 men. In Class II. there were 23 applicants, 
and in it were included those above 21 years of age who had 
had two years’ experience underground in any capaci 
or who had served three years in a mining engineers’ oil 
and had been engaged in the active survey of pits and making 
plans, or who had been employed as mechanics at a mining 
establishment for two years, and had been, during the eight 
months immediately preceding their application, employed 
underground, acquiring a knowledge of mineral workings. 
The examination lasted ali day, and it is not expected that 
the result will be known for some days. 


repeat 





NOTES FROM THE NORTH, 
Guiascow, Wednesday. 
Glasgow Pig - Iron Market.—There was no market last 
Thursday, as that was the day set apart for the Queen's 
| birthday, and market operations were totally —— 
On Friday the warrant market remained steady, and closed 
m that day with the selling price at about Sés. 6d. There is 
this week very little change to report ; business was done on 
Monday from 67s. 6d. to Ste. 6d., and yesterday from 86s. to 
“6s. 6d., closing firmly at the latter price. Various transactions 
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MARINONI’S WEB PRESS. 

Iw our issue of December 6th, 1872, we illustrated and 
described a new press, printing from a continuous roll of 
paper, patented by M. Marinoni, the well-known printing 
press maker in Paris. We now publish an illustration 
of the latest machine of this type, which was exhibited 
last year in Vienna. Many presses on the web principle 
are now at work, but this is the only one we believe which 
is entirely self-acting. Each of the rolls of paper which are 
put up contains about 5000 sheets of the usual size for an 
eight-page newspaper, and from the time a roll begins un- 
winding till it has completely run through, about 25 or 30 
minutes later, the press can be left unattended, except f 
carrying the printed sheets from the machine to the pub- 
lishing office. 

At the regular speed at which it is driven, the press 
throws off 16,000 perfect newspapers per hour, but it car 
easily be worked to produce 12,000 copies per hour 

One of these presses is being built for Mr. J. He 
of the Glasgow Citizen, and we understand that the pro 
London papers are now in 


Iderwick 


prietors of one or two of th 
treaty with the maker for the erection of these machines in 
their printing-offices, 


SEEGER’S CARBURETTER. 
We publish on this page one of the latest of the numerous 
contrivances for bringing lighting gas into contact with 
volatile oils, the vapours from which rising and becoming 
incorporated with the gas, increase the illuminating power 
of the latter, and thereby reduce the cost to the consumer. 
The apparatus now under consideration is designed by Mr. 
Kudolph Seeger, of Berners-street, Oxford-street, and is 
clearly shown in the drawings, Figs. 1 and 2, ef whicl 
the former is an elevation and the latter a transverse section. | 
It will be seen to consist of two reservoirs I} upt 

these, A, has three apertures in the top, B, C, D, of which B 
is used to fill the reservoir, and © allows the escape of air | 
The aperture D is provided with a wire strainer, and 
admits the air necessary for the free working of the ball 
cock and fittings E, F, G, H, Fig 2, placed within the 
cylinder Q. In the side of the reservoir A is a recess contain- 
ing a gauge K to show the height of the oil in the receiver, 
and at the underside of A is a hopper L, and pipe provided 
with three cocks, for leading the fluid into the lower reser. 
voir M. The reservoir shown in section in Fig. 2 is divided 
into three compartments by diaphragms, while the cylinder 
A extends below the bottom of the reservoir. The oil from 
the reservoir A flows through the hopper L, and pipe con 
nected with it, into the upper compartment of the receiver 
M, which it fills up to a desired level, regulated by an 
overflow pipe O (Fig. 1) contained in a recess in the 
side of the reservoir M, as shown, and communicating | 
with the bottom of the second compartment, which in 
its turn is filled to about the same level, and overflows 
through a second pipe P into the third and lowest com- 
partment, which is filled together with the well, in which 
the ball Hl floats. The connexion of this ball with the 
feed pipe at E is clearly shown in Fig. 2. It will thus 
be seen that so long as there is a sufficient supply in the | 
upper reservoir A, the three lower compartments will | 
always remain charged, but can never become over-filled | 
on account of the fixed overflow pipes. A tap V is placed | 
near the bottom of the well for drawing off its contents, 
and the reservoir A can be emptied at will by means of | 
the tap N. The gas to be carburetted enters the appa- 
ratus from the meter by the tube Y, which leads it into | 
the space above the oil in the lowest compartment M, and 
after passing through this it rises by the pipe a into the 
second, and then by the pipe 4 into the top compart-| 
ment, whence it enters the outlet Z, and goes off to the 
burners, having been brought in contact successively with | 
the whole of the surface exposed in the three divisions of | 
the carburetter. 
For some months past, experiments with this apparatus 
| 
| 





er of | 





have been carried on by Professor E. V. Gardner, at the 
Polytechnic, the oil employed being a very cheap product, 
with a specific gravity of about .690. The consumption of 

oil of this gravity with a No. 4 Bray’s burner, consuming | 
4 ft. of gas an hour, is about .75 gallon per 1000 ft., the | 
quantity decreasing or increasing according to the size of 
the burner, and the specific gravity of the oi] or spirit. The 
increased iJluminating power obtained with the apparatus, 
is at least equal to that hitherto gained with other car 

buretters, which have failed signally, either through getting 
out of order, or through the enriched gas leaving heavy 
deposits in the pipes and burners. It is urged on behalf 
of Mr. Seeger’s apparatus that its construction is such as 
to prevent its becoming easily deranged, while the spirit 
employed, besides being very cheap, leaves no deposit in the 
pipes. Upon this point we cannot speak. 


FOREIGN AND COLONIAL NOTES. 
Working Expenses on the San Paulo.—The working ex- 
penses of the Sen Paulo (Brazilian) Railway in the half-year 
ending December 31, 1875, were at the extremely low rate | 
of 31.40 per cent. of the gross receipts. Considering the 
nature of the line, and the increased cost of labour and ma- 
terials, this must be pronounced a highly satisfactory result. 


Eastern (Massachusetts) Ratlroai.—This American rail 
road added last year to its equipment four locomotives. Two 
of these were built in the company’s own workshops. The 
company also bought four snow-ploughs last year. The 














other additions to the rolling stock made in the course of 1873 
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comprised 22 platform cars, built in the company’s own 
workshops. 

Lubricating Central P. cifi Engitnes.—The cost of the oil 
and tallow used for lubricating locomotives on the Central 
Pacific Railroad is 4300 dols. per month. This little item 
thus involves a charge to the Central Pacifie Company of 
51,600 dols. per annum. 

Locomotives for th Melhour tnd Hobson's Bay.— 
Three additional locomotives have been ordered im Engiand 
by the Melbourne and Hobson's Bay United Railway Com- 
pany. One of these engines has probably already arrived at 
Melbourne. 

French Metallurgy.—The Northern and Eastern of France 
Mines and Iron Works Company, which recently failed to 
effect a fusion with the Acoz Forges Company, has decided 
to employ ite disposable capital in the construction of a 
large rail rolling mill either at Valenciennes or Maubeuge. 
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American Coast Surveys.—The American coast survey by 
recent soundings has discovered in San Francisco Bay a shoal 
having on it only 22 ft. of water at the lowest spring tides. 
It ison the regular track cf vessels on the ridge running 
from Presidio >hoal to Alcatraz Island. : 

The Alfred (Victoria) Graz ing Dock.—The caisson of the 
Alfred Graving Dock at Melbourne, which was capsized and 


sunk while being fitted into its place, sustained no damage - 


by the accident. It has since been fixed in the grooves and 
the dock has been pumped ovt. Everything has been 
found to work well, and the dock is now ready to receive 
vessels. 

Ottawa Water Works.—The construction of the machinery 
required for the Ottawa Water Works is progressing rapidly 
at the Hall Works. Some of the castings are the largest 
ever made in Canada, and they are said to have been well 


| executed. 
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THE WORKING OF RAILWAYS. 
On Simplicity as the Essential Element of Safety and 
Efficiency in the Working of Railways. 
By Captain Henny Waartey Tree, Chief Inspector 
of Railways, Board of Trade. 


[Tae wre, 8 paper was originally written for the In- 
stitation of Civil Eagineers, at their request, and in the third 
person, in conformity with their rules, and a number of 
private proof copies of it were circulated in print by that Ia- 
stitution; but the author was informed that it would have to 
be condensed for the purpose of being read, in abstract, at 
the end of another paper, which was a long and important 
one, on the 3ist of March ; and, under the conviction that 
the matter and arguments contained in it would materially 
suffer from the adoption of such a course, he asked the Council 
of the Institution to allow him to withdraw it. On their ac- 
ceding, he again offered it to them for their following meet- 
ing, a fortnight later, on the M4th April, and as they did not 
then desire to alter their arrangements, he placed it at the 
disposal of the Society of Arts. He is much obliged to that 
Society for receiving it on their first available day, and he 
hopes that the important subjects on which it treats may 
thus receive fuller diseuscion and more extended circulation. 
There is the further advantage that it can at once be placed 
complete at the service of the press, which could not, under 
the rules of the Institution of Civil Engineers, have been 
done if it had been read asa paper at that Institution. It 
was orignally intended to treat more especially on the 
question of interlocking points and signals, and of the block 
and permissive system of telegraphing trains, which had 
been coupled together in the “ Subjects for Papers” at the In- 
stitution; but im dealing with them the author became un- 
avoidably committed to a paper on the best means of avoiding 
the great majority of railway accidents. | 

he various classes of collision, and the accidents at facing- 
points, may together be roughly stated to comprise from two- 
thirds to three-fourths of the casualties to railway trains 
which are considered of sufficient importance to require in- 
vestigation on the part of the Board of Trade ; and questions 
as to the arrangement and working of points and signals, and 
as to preserving intervals of time or space between trains and 
their accessories, enter more or less into the causes of such 
casualties. In 1872 there were 179 such accidents out of 238 
investigated train accidents; in 1871, 105 out of 159; in 
1870, 97 out of 122. 

Within the ordinary limits of a paper of this description it 
would be neither desirable nor oaadiie to enter into all the 
details of the apparatus employed by the different railway 
companies for points, for signals, and for train telegraph pur- 
poses, or to discuss all their relative merits or defects. Such 
a deseription would, if complete, fill volumes ; and in such 
discussion it would be very difficult to deal, as the author 
would always desire to do, im perfect fairness with all com- 
petitors. It would seem to be preferable and more useful to 
put forward in this paper the principles involved, the re- 
quirements to be satistied, and the direction in which further 
improvements may be effected. It is only by close attention 
to the constant teachings of practical experience on various 
systems of railways that the present degree of perfection has 
been reached ; it is only by patience and perseverance in the 
same method, under the same instructor, that further ad- 
vances in real improvement can be made; and it is only by 
the full application, proper working, and careful mainte- 
nance of the necessary appliances, that their due result in 
the diminution of railway casualties can be obtained. 

There is, perhaps, hardly any subject in regard to which 
there has been more misunderstanding, or greater con- 
fusion of ideas, than simplicity in railway working. The 
author and his colleagues have constantly been accused of 
requiring complication when they have been seeking to in- 
troduce simplicity; and in adopting, for this reason, the 
heading of the paper as his thesis onthe present occasion, the 
author would say a few words at the outset as to what is and 
what is not simplicity in such matters. It is, or ought to be, 
the object of the inventor or engineer, in his designs or his 
projects, his schemes, his plans, or his work. It is usually 
the last result which, after the greatest amount of thought, 
is attained. The same is true in other fields of work. Even 
in literary labour, perfect simplicity of diction, of description, 
of argument, requires the greatest thought and care, and is 
the most difficult result to arrive at. The Latin words 
simplicitas and simplex convey, no doubt, the idea of single- 
ness—of one thing; and a simple machine is in the same 
sense a machine of few parts, while a complicated machine 
isa machine of many parts. But simplicity of construction 
and simplicity in working are in many cases distinct and 
different from one another; and further, complication in 
construction is frequently necessary to obtain simplicity in 
working. This is equally true of a machine, of a railway, or 
of a sentence. Simplicity in working, as desirable, being 
the thesis, confusion in working, as undesirable, is the 
opposite idea presented for consideration in thé present 
paper. As a confused sentence can sometimes only be 
made plain by dividing it intoa greater number of parts; 
and as a machine can only in many cases be started and 
stopped, and made to work more easily, by adding to its parts 
in construction; so also a railway may be worked more 
simply, with less confusion, more efficiency, and less risk, by 
the addition of certain appli dat 





and acc ion, an 
by their proper adaptation to local circumstances. 

Ingenuity, care, and forethought are required in their 
application, and time and experience for their develop- 
ment and further improvement. Railway working which 
was at first easily conducted, is becoming a science, with 
its separate branches; and the author aims at no more 
in the present paper than an outline sketch, which he ho 
may be filled up by a full discussion. He ventures to think 
that the time has arrived for such a discussion, and to hope 
that full latitude may be allowed for the expression of opinions 
from all classes and all parties interested in the subject. 


* Paper read before the Society of Arts. 











The first important branch, then, of railway working to which 
reference may be made is that of pointe abd dignals. When 
trains were few, and there was little risk of their interfering 
with one another; when they had the same regular 

and the speed was not great; when junctions, stations, 
sidings were less frequent ; then fixed signals were com- 
paratively unimportant, the switches did not require to be 
so often moved, and facing or a were 
not the cause of so much risk. When want of fixed 
signals was experi , boards and lamps were 

on revolving poles; and the expression “the board was 
on” or “the was off” is retained amongst the 
engine drivers on some of the older lines at verde sap 
time. The semaphore-arm, formerly so much used for tele- 
graphic purposes, is now generally ayprenen as a railway 
signal. But its merits were not fully recognised until the 
“board” had passed through a great variety of forms, ac- 
cording to the ideas of the designers on different railway 
systems. The board was made round, square, triangular, 
cine, fish-tailed, half-moon shape, long and thin, or short 
and stumpy, on different lines.. In some cases two red discs, 
called spectacle-discs, were used for danger, and one green 
one for caution; and on the broad gauge systems the dise 
was the all-right, while a cross-bar am it was the danger 
signal, and the arrow-head was used mainly as a time signal. 
So that the same indication was employed for danger on the 
narrow, and for all-right on the broad gauge railways. Then, 
again, additions were made to these p sm of dises, or cross 
bars, by turning the ends up or down, or by excrescences 
at one side or the other, or by various , to indicate to 
the engine drivers whether they applied to an up line or to 
a down line, toa main line or to a branch line. As thes 

of the trains increased, and longer distances were required for 
stopping them, the signals were raised, and auxiliary or 
distant signals, worked by wires from a distance, came into 
use; and these, again, were sometimes distinguished by their 
forms from the home signals, when both were used; and in 
many cases distant signals were used without home signals. 
The home signals were worked by means of handles on the 
posts; the distant signals by levers on the ground, in what 
were considered convenient situations; and the points were 
worked by levers also on the but scattered about, 
opposite to them, and frequently between the lines of rails. 
By degrees stations and junctions became more eau 5 
and the points and signals increased in number, were at 
greater Secsen from one another. The signalmen some- 
times had to leave their signal-levers, for the purpose of 
working points more or less distant from them, and occa- 
sionally at the opposite sides of lines of rails, which might be 
oceupied by trains; and sometimes the points were worked 
by one man and the signals by another. But the mistakes, 
misunderstandings, oak niddoate which resulted from such 
conditions—under which a signalman either himself omitted 
to work his points and signals in harmony, or signalled for- 
ward a train for one direction whilst a pointsman set the 
points for another direction—led naturally to the concentra- 
tion of the signal and point levers in or around the signal 
cabins; and, to afford a better view to the signalmen 
over passing trains, wagons in sidings, or other obstruc- 
tions, the cabins were raised to a greater or less height above 
the ground, and placed in convenient situations, according to 
local cireumstances. But even then, when the control was 
more conveniently placed in the hands of one man, there was 
still, as the levers in or near a cabin became more numerous, 
a liability to mistake, from the signalman — over a 
wrong lever; or the levers were fastened over by blocks of 
wood which the signalman forgot to remove ; and, to prevent 
such mistakes, and serious aceidents resulting from eon it 
became further necessary to interlock the levers with one 
another. 

This important improvement was suggested, as being pro- 
bably feasible, by Colonel Yolland, in a report dated January, 
1856, on a collision which occurred on the 7th December, 
1855, at the Bricklayers’ Arms Junction on the North Kent 
Railway. It was patented by Mr. Saxby in 1856, and it made 
spahesl pooguans tween 1556 and 1560. By 1860 many 
turther improvements had been made by different persons, 
and the inspecting officers of the Board of Trade began to 
insist on the use of locking apparatus at the juactions of new 
branches with existing lines. The principle was also carried 
out in that year at the signal cabin at the entrance to the 
Victoria Station. 
following, besides other recommendations, in reporting on a 
collision at the Walton Junction, near Warrington, on the 
main line of the London and North-Western Railway, on the 
first of that month: 

“The points should be free to move when the si are 
at danger. The signalman should be unable to lower his 
signal for any train to pass until he has first set his points 
right for that train. After having lowered his signal for a 
train to pass, he should not be able so to turn his points in 
the wrong direction for that train as to cause a collision ; 
he should not be able to make any mistake in the working of 
his signals that can lead to a collision between any two trains. 
These improvements will necessarily lead to some alterations 


in the cabin itself, and the opportunities will be afforded in | for 


carrying them out of giving the signalman larger windows, 
that he may have a better view in each direction, and of pro- 
viding him with telegraphic instruments and telegraphic 


d | communication, by means of which he may at least be warned 


of the approach of the trains upon the different lines which 
are under his control. This bemg an arduous and important 

t, and one at which considerable complication, and a very 
Cer traflic over two junctions are combined, I think it 
would be wise to employ three men to do the duty, and thus 
to reduce the periods of labour from twelve hours to eight for 
each man.” 

Taking a simple case of a double junction between a 
line and a main line, with the main line to the ri 
branch line to the left, and the down line running 
there are several modes in which accidents occur. 
down main line, or a down branch line train may find 
facing points set in the wrong direction, or 


gs 
ath 


: 
i 


In January, 1862, the author made the | aff 








the it is ing through them. A branch line 
train may run throughe mein line down train, or o main line 
down train may run through a branch line up train ; or their 
eles ne aes eee Sent oo one ae Oe 
ions under different conditions between main line up and 
San leoding sedos aed a ccod ae ‘the 
may lie in wrong on 
of a train on either of those lines ; or a train which 
is being shunted back from the up main to the up branch 


neglect of engine drivers to pay attention to the signals made 
to them; or such as a si , when two trains are run- 
ning towards a junction at one time, setting his points and 
lowering his signals first for one of them, and then altering 
them and preparing for the second train, without allowing 
time for the first train to stop short of the junction. But 


provision may be made, and is to some extent, even for 
the contingency of an engine driver neglecting to obey signals. 
ore referred to) 


For instance, by making (in the example 
the facing-points of the junction lead, as it is called, the trail- 
ing _— is to say, by so interlocking the levers that 
the former must be pulled over before the latter—it may be 
vided that any engine driver ap; ing on the down 
ine is necessarily turned along the branch down line, clear 
of the diamond crossing, when the points and signals are right 
for branch up line trains to pass over that crossing, or when a 
train is being shunted back over it. There is, however, no means 
of providing against accidents from engine drivers neglecting 
to obey signals on the branch up line, either when a main 
line down train has entered the facing points, or when a main 
line up train is approaching the junction from the opposite 
direction. 


In more ie situations, when there are cross-over- 


arene — ae ae ee ee ee 
through-crossings, sidings connec at different pointe 
with the passenger lines, or where passenger lines om mee 


numerous, and are connected at various points with goods 
lines and with one another, then the locking system becomes 
more complicated. But it is then also of still greater utility 
in securing the traffic from accidents, which becomes other- 
wise more likely to occur in consequence of mistakes on the 
part of signalmen. The same principles are applicable, but 
we prone) myn! asec in itself, to be (hears 
out according to itsown circumstances ; the objects being, to 
ive the signalman complete control over the traffie in every 
se a ion ; to prevent him mechanically, as far as is possible, 
from i inictaleto whidhs tong lead to accident; and to 
afford him the means of exhibiting a distinct indication to an 
engine driver proceeding or waiting to proceed in any given 
direction. The control of the si is rendered more 
perfect by the addition of blind-si 8, 60 a8 to provide safety 
ints—where such are not in the laying out of the yard or 

ines otherwise available—to goods lines or sidings near their 
junctions with the passenger lines. safety points 
serve alike to prevent wagons from being blown out, or in- 
advertently run out or pushed out ; | magn nd eet 
. vas 


driver from 
ty ee but the levers of the safety 


points require to be worked from the cabins, and to be 
Pg en ee ee an ee 
devices or isi for enabling the signalmen 
better to perform their duties may be mentioned, such as— 
the system of slotting, as it has come to be termed, the con- 
nexions of a signal, so that the arm of it may be raised to 
“danger” by asignalman in either of two neighbouring cabins, 
but can only be lowered to “ clear” by the joint action of the 
signalmen in both the cabins; the application of repeaters of 
various descriptions, either to inform the signalmen of the 
working of any signals which may be out of their sight, or to 
ord a more distinct indicati where such is required, to 
the engine drivers; the means of information by telegraph as 
to when trains may be ex . fn ra mee eo 
time; register in which to the te ph - 
ling and passing of trains, so as to secure the segues pas 
formance of the duties, and to provide a check on the work- 
ing of the signalmen in any one cabin by the working of the 
signalmen in cabins on either side of it. But there are ob- 
jections in the ordinary way to an overlap of the signals 
worked from one cabin b i worked from another 


and | cabin, as involving a liability to ive the engine drivers ; 
and it is important to the means of all necessary com- 
munications between the signalmen, that they may not be 
working at cross purposes, and to deprive them of excuse 

ing unauthorised signals on bells or biock instru- 


mente to one another. Private signals or systems of inter- 
communication have ape! led to misunderstanding 
he selection 


and accident. regular training of fit men 
for the per! such duties; the a of 
responsible inspectors the pre- 


for constant supervision 
servation of rigid discipline; the command of a sufficient 


number of relieving men, to take Sunday duty and to replace 
i absent from sickness or otherwise, and the 
nance in high condition of the whole of the apparatus, are 
matters of obvious importance; but experience has shown 
that it is by no means unnecessary to refer to them. 

When these desiderata are al. properly worked out, and 
ee icity i 
tained. Each signalman i 


ina measure prevented from making mistakes which 
may to accidents. The engine drivers have in every 
case distinct indications to guide them, and are also, in many 
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cases, prevented from causing accidents, even if they neglect , sequently, a train telegraph system was established on por- 


to obey signals. The dangers of facing-pointe are for the | 
most part obviated. Under such arrangements, engines and | 
trains may be turned ia and out and across one another | 
with marvellous rapidity and facility, and in a way that | 
would be impossible without the protection that they afford. 
The more numerous and complicated the lines, the sidings, 
and the crossings to be worked, the more indispensable does | 
such ap beara, eon and it is then, frequently, a means | 
of considerable economy in the number of men employed, as | 
well as a means of avoiding much sacrifice of life and limb | 
to running pointemen, yardmen, and shunters, whose ser- 
vices are to a great extent dispensed with. The simplicity 


in working thus obtained is not, however, apparent at first | in advance. 


tions of the London and North-Western Railway. bis 
latter, however, was not a block system, or a space system, 
but a time system worked with the aid of telegraph instru- 
ments; and it is now kaown as the permissive system. 
Under this system, the line between London and Rugby was 
divided into sections averaging rather more than 2 miles in 
length, and the signalmen were required to telegraph the 
trains to one another—to turn their signals to danger on the 
passage of every train—keep them at danger for 4 minutes, 
or more in certain special cases—to exhibit caution signals 
after the expiration of the 3 minutes—and only to give clear 
signals again after receiving “ line clear” from the next cabin 
In the case of tunnels, no second train was 


sight to the uninitiated, who see only an array of levers, and | allowed to enter until the preceding train had been signalled 


are not aware of the way in which they are named and 
pambered for the guidance of the signalman ; each signal- 
lever bearing the number of any point or other lever that 
requires to be moved before it can be pulled over, and being 
also desernbed as to its own particular purpose on a brass 
plate or otherwise. And it is not yet understood or appre- 
ciated in many cases by experienced railway officers who | 
have not devoted much attention to this special branch of 
railway working. The comparative simplicity of the system 
will be best understood by an examination, and by watching 
the working, of any complicated stations or junctions at 
which it has not yet been applied; and it may to some | 
extent be conceived by remembering what the confusion and 
complication in working would be if these levers were of all 
sorts, sizes, and shapes, scattered about in various situations, 
worked by different men, and independently of one another 
An idea of the way in which contusion may be avoided will 
also be formed by comparison with the elementary principle | 
of another system once in force, and much persisted in as 
being correct, on one of the great railways of this country. 
A signal-post was placed at a junction with one arm on it 
applicable to two conflicting lines of railway. It was an 
eminently simple arrangement in more than one sense. But 
it had the disadvantage that when two engine-drivers ap- | 








as “out,” and a space system was thus introduced; but on 
other sections two or more trains were allowed to be travel- 
ling at the same time; and even if a second train reached a 
cabin before a preceding train had the next cabin, 
and within the three minutes prescribed for the exhibition of 
the danger signal, the engine driver was, after his train had 
been brought to a stand, to be warned of a train in advance 
and to be allowed to proceed. This system is worked 
by needle instruments, the needles being pegged over to 
“line blocked” or “ line clear,” as the case may be; and the 
vertical position of the needle is taken to indicate either 
that the telegraph is out of order, or that the line is obstructed. 
On certain telegraph posts special loops of the telegraph 
wires are provided, to be broken by the guards or brakesmen 
of trains in the event of sudden obstructions; and in long 
tunnels the loops are enclosed in boxes at intervals of about 
100'yards. By breaking these loops, the guards or brakes- 
men are enabled to inform the signalmen at either end of a 
section, of an up-line, or a down-line, or a third line, or two 
or three lines, being suddenly obstructed by an accident to a 
train. 

As regards the block system, there are many descrip- 
tions of instruments for working it, and various rules and 
regulations applicable to it on different lines of railway. 


proached a junction from two directions at the same time, | The main principle involved is, simply, by the division of a 
and when, seeing the one semaphore-arm lowered, or a hand- | line into block sections, and by allowing no engine or train 
signal waved, each thought it was intended for him, they | to enter a block section until the previous engine has quitted 


advanced together towards the junction, and then could not 
avoid in some cases running into each other. It was only 
after repeated collisions from this cause, and consequent 
remonstrances from the Board of Trade, that this arrange- 
ment, simple in construction, but which undoubtedly led to 
confusion in working, was at length abandoned. A simpler 
arrangement stil], as far as construction is concerned, is a 
mere hand-flag, or hand-lamp, or the arm of a signalman ; 
but, unfortunately, they are not well seen, and they are 
liable to be, as they have too’ often been, overlooked or 
wrongly interpreted, especially when signals require to be 
exhibited in several directions at one time; and thus it be- 
comes necessary for true simplicity in working to employ 
what are sometimes complained of as complications, in the 
way of posts, levers, rods, cranks, arms, lamps, and glasses ; 
and to provide a separate signal for every purpose for which 
a deed le really required, to enable a distinct indication in 
every case to be exhibited by a signalman and received by an 
—_ driver. 
he next branch of the subject is that which refers to the 
preservation of intervals between the trains. It is obvious 
that as long as any interval, whether of time or space, is 
actually preserved between any two trains, they cannot come 
into collision with one another. Collisions are liable to occur 
between trains following each other on the same line of rails; 
or, within fixed signals, at stations, sidings, junctions, &c. 
The greatest number of collisions occurs at stations or sidings, 
and within fixed signals. In 1472 there were 91 cases of 
collisions at stations or sidings, 32 cases at junctions, 22 cases 
from trains following one another, 5 from trains meeting in 
opposite directions, and 34 from passenger trains being 
wrongly turned into sidings or otherwise through facing- 
points—out of a total of 258 train accidents investigated by 
the Board of Trade, 
As soon as trains were run with sufficient frequency to 
endanger one another, it became obviously necessary to 


it, to preserve an absolute interval of space between engines 
and trains. This may be done mechanicrlly or electrically. 
Any means of communication with which the signalmen 
may be provided will enable them to inform one another of 
the approach of a train, of its entrance into a block section 
at one end, and of its exit from that block section at the 
other end. The raising or lowering of signal arms inside or 
outside the cabins, the beats on mechanical gongs or bells, 
the beats on electric gongs or bells, or the working of dif- 
ferent descriptions of telegraph needles or instruments, may 
any of them be employed to afford indications of this descrip- 
tion. But in many cases it is considered necessary to give 
further information, such as the description of the train, 
whether a through or stopping passenger train, or a goods 
or mineral train, or a ballast train, or a light engine; and to 
provide, besides the signals for line clear or line blocked, 
separate indications also for an acknowledgment signal, for 
an attention signal, for an obstruction signal, for an error 
signal, for a testing signal, for notice of shunting going on 
at a station, for a train to be shunted out of the way to allow 
another to pasa it, or for a train to be stopped and examined 
in the event of something suspicious or wrong having been 
observed in it. Then, again, on some lines distinction is 
made between passenger trains, express goods or cattle trains, 
through goods or mineral trains, stopping goods mineral or 
ballast trains, and as to whether these are approaching, or 
whether they have entered the section. These and other 
indications are differently made on different lines. In some 
cases the block instruments are used for them ; in some cases 
they are made exclusively on electric bells; in some cases 
single-needle speaking instruments are employed. On certain 
lines, the block system is used for the protection of junctions ; 
no two trains which could come into collision with one 
another being allowed to approach a junction at the same 
time. On other lines it is not so used, or is only used in the 
case of junctions approached on heavy falling gradients, or 





establish some system of preserving intervals between them; 
and the practice obtained of allowing a certain number of 
minutes to elapse, not only between their times of starting, 
but also between the times at which they should pass inter- 
mediate stations, and any junctions, or level-crossings in 
charge of gate-keepers, or other points at which servants of 
the companies were stationed ; and the platelayers were also 
on many linesexpected to warn any train which _— to 
be following too closely upon a preceding train. In tunnels 
it was further found necessary to prevent one train from 
entering at one end until the preceding train had passed out 
at the other end, and this was the commencement of what is 
called the block system, by means of which an interval of 


® was in place of an interval of time between 
the trains. The time interval which came to be generally 
adopted, was 5 minutes of danger and 5 minutes of caution, 


that is to say, the trains were to be kept 5 minutes apart 
from one another in their running, and were to be cautioned 
if they were not 10 minutes apart. But in the case of goods 
or slow trains preceding fast non-stopping trains, still 

ter intervals were uired ; and sometimes periods 
16 or 20, or more minutes 


increased, insufficient safely to admit of heavy trains 
being started in front of express passenger trains. It was 
recogn 





ised at an early period that the simplest and best | signal 
and sidi 


mode of avoiding collisions at stati 
—_ the main lines clear for passenger trains; and ac- 

ly it was provided in the regulations that the main 
lines should not be interfered with, in the way of obstructions 
or shunting, within 10 minutes of a passenger train being 
due, and, sometimes, within 15 minutes of an express train 
being due. The proposal to divide the line into telegraphic 
sections, and thus to preserve space intervals bet ween trains, 
was made by Mr. (now Sir William) Cooke, as far back as 
1642, and was first practised, it is believed, on a portion of 
what is now the Great Eastern Railway, in 1844; and, sub- 


was by 


of | an acknowled, 
as the differences in speed | signal 


under other circumstances of extra risk. On some lines 
| record books or registers of the trains are carefully kept, and 
i- found to be valuable safeguards against i ularities, 
the working of each signalman being checked by record 
| book of the signalman on each side of him. On other lines 
| record books are not employed. Certain railways are worked 
| on the block system by bells only ; others by beils and block 
| instruments, so as to afford the aid and evidence of sight as 
| well as sound to the signalmen ; and others by belle, block 
| instruments, and speaking instruments. When the bell code 
| includes a great number of indications, then the number of 
| beats required, amounting to 10, or even 14 and 15, becomes 
89 numerous that the men are liabie to mistakes in count: 
them ; and especially with the system sometimes em lapel 
| of making, for instance, six beats mean one thing three 
beats twice repeated some other thing. It is, im any case, 
| all important that the two indications “line clear” and “ line 
| blocked” (from whatever cause) should be entirely distinct 
| from all other signals; and the necessity for this was de- 
| monstrated in a recent accident, one cause of which was that 
mt signal was mistaken fer a line clear 
. One important question in the working of block 
systems is, the particular time when line clear should be 
given after an or train has passed a section cabin or 
! "Sho lengihe of the cncilons vexy, ‘accomnclip, o0- 
cording to the nature of the traffic and with local circum- 
stances. may be measured by miles in some cases, and 
by yards in o eases. Whatever their lengths, if one train 
has passed out of a section before another train is admitted 
to it, there must at the period of admission of the second 
train be an interval of space equal to the the section 
| between the two trains. But, supposing the first train, on 
| passing out of the section, to be brought to a stand im- 
| mediately after passing the section signal, then the second 
| train, being admitted to the section, may also run up to 
that section signal and to the tail of the preceding train, and 








ood ney > between the trains will be 7 ga tonil. An 
engine driver overrdnning a to a slight « 
oan cad 0 taan Gomadic telcos ith 2 peorell — 
‘erent companies meet this question in different ways. On 
some railways the line is considered clear when the last 
vehicle of atrain has passed the section signal; on other 
lines this is the case except during fogs and snowstorms; on 
others, again, different specified stations are differently pro- 
vided for; and on other lines a difference is made in this 
respect between goods and r trains. The North- 
Eastern rule, for instance, runs as follows :—“ In regard to 
passenger trains, the line in the rear section must always be 
considered blocked until the pens 3 train has either been 
ne or 


shunted clear off the main has the adv 
is peottdads an, whese anise 


ev where such si 

no advanee semaphore, passed the section home signal 
at least 300 yards on its journey in the next section.” The 
question of protection by the distant signals in the case of 
trains 80 rg og to a stand beyond the home or section 
signals, or in case of an obstruction in a block éection, 
formed the subject of a memorial in August, 1873, by the 
engine drivers in the employment of this company, and the 
officers of the company appear to have acceded to the reason. 
able demand in this respect of their engine drivers. 

The following is a copy, as received at the Board of Trade, 
of this memorial addressed to Mr. Fletcher, Locomotive 
Superintendent of the North-Eastern Railway, and stated to 
have been signed by 650 engine men on that railway : 

“We, the undersigned engine men under your employ, 
beg most respectfully to ask you to intercede on our behaif 
for the better working of the block signals, as the way it is 
worke is contrary to the working on all other railways, and 
should the same practice be continued, the most disastrous 
consequences may ensue as bad weather approaches. 

** What we complain of is the not working of the auxiliary 
or distant signal when a train is required to stop, as it is im- 
possible to stop at the home signal if the distant signals are 
not worked, as we cannot see the home signals at many 
stations and block cabins till we approach within a short 
distance of them; and likewise we beg tocall your attention 
to the slackness of the auxiliary wires at stations and block 
cabins as well, as they are kept so slack they will not raise 
the signals as we can understand them. 

“ Sir,—Should you not be able to get any of these bad 
arrangements altered, will you, please, cause more time to 
rur the trains, so that we can stop at all cabins to ascertain 
if the road is clear for our safety as well as the public at 
large. 

“ We remain, 
“ Your most humble and obedient servants, 
“ Eyeive Men ts your Empior.” 

It is interesting to observe in this case that the engine 
drivers, who are likely, as we are sometimes told, to become 
reckless in working under the block system, themselves took 
steps to induce tneir superiors to alter regulations which 
were not, in their opinion, and as the result of their ex- 
perience, sufficient to enable them to work with confidence 
and safety. They appear virtually to have declined to work, 
and to be trained to work, under a system of risk to which, 
in their opinion, the regulations of the company—which 
differed from those of other companies—ex them. But 
it is to be hoped that those who were concerned, and took 
part in this question, will relate accurately and fully what 
occurred ; and what were the views of the engine drivers on 
the one hand, and of the superior officers of the company 
on the other hand, on this subject. A strong desire also was 
expressed to the author in the course of a recent inquiry, on 
the part of the engine drivers of the London and North- 
Western Railway, running with fast through trains, to re- 
ceive a caution signal, say at block station A, when the line 
is not clear between block stations B and C; or, in other 
words, to receive an additional section of warning by « 
caution signal in the event of an obstruction; as well as to 
have a greater proportion of brake-power under their com- 
mand. A tail-board by day as well asa tail-lamp by night 
is of great value in enabling each signalman to see at a 
glance asa train passes him whether the whole of it has 
gone by, and is now very commonly employed. 

In the working of single lines by telegraph, a risk is in- 
curred which does not arise in the case of double lines. In 
the event of irregularities in the running of the trains, it 
becomes necessary to alter the crossing of trains pro- 
ceeding in opposite directions; and fom time to time 
accidents have occurred in this country and elsewhere in 
consequence of misunderstandings in making such alterations. 
Such accidents led many years since to the establishment of, 
and to the preference by many for, the train staff system of 
working single lines. In some cases a combination of train- 
staff and block telegraph has been adopted, and this combi- 
nation appears to afford, when it can be carried out, the 
greatest of safety. But the feeling in favour of work- 
ing single lines by te ph only appears again to have 
strengthened ; it must be admitted that it allows of 
greater freedom in dealing with the traffic, especially on lines 
of considerable length. It is most extensively practised in 
America, in India, and on the Continent of Europe. 

(To be continued.) 








Ax Amauricay Torrepo Boat.—A torpedo boat recent! 
launched at Detten sine Fanet Diaies Sees < 
carry 26 or 30 torpedoes o: most ap Pp 
weighing about 300 lb., and each to be capable of 
destroying any ordinary man-of-war. The torpedoes are to 
be attached one at a time to an iron shaft running out 
forward, and they can be exploded at any moment. The 
difficulty in arranging a boat so as to insure the 
destruction of an enemy’s vessel without, at the same time, 
injuring the boat, is considered to have been overcome. lt 
being discovered that the radius of the circle of the immediate 
affect of a with a i 
——— the shaft to whieh the 

extend that distance beyond the prow of the boat to 
insure the desired result. 
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ON SO-CALLED FIREPROOF STRUC- 
TURES.—No. IV. 

Berore leaving the subject of ‘ so-called fire- 
proof structures,” and turning our attention to other 
questions connected with fire, proverbially one 
of our best friends or our most deadly enemies, ac- 
cording to the relative position in which we stand 
asits master or its slave, it may be as well to record 
a few of its effects at a conflagration in order 
to show the really commercial impossibility of erect- 
ing fireproof structures, that is, buildings for the 
storage of materials, and for the purpose of manu- 
factories or dwelling-houses, which can be looked 
upon as absolutely secure from the dangers of fire 
in the ordinary course of events. 

There are only two ways of decreasing the 
ravages of fire, viz., by employing more care in pre- 
venting it from commencing, and in developing a 
better organised power for subduing it when it has 
gained a hold. ' 

Early attendance and efficient means of extinction 
will do, at a small cost, what neither money, nor any 
other known means can effect in a very short time 
afterwards ; and we have attempted to show in three 
previous papers that so-called “ fireproof” buildings 
are a snare, in which the unwary and confiding are 
often trapped, and only awake to a knowledge of 
their error when the time for prevention is gone by. 

No one who has not seen a town after a large 
conflagration, such as that which devastated 
Chicago or Boston, can realise in its fall extent 
the fell power and rapid execution of the element. 
Such a sight impresses itself indelibly on the mind, 
and urges more strongly than any course of 
reasoning, the necessity for finding out the best 
means for preventing conflagration and for keeping 
it within bounds if it unfortunately should get a 
start, 

The most advantageous position for fighting a fire 
is at close quarters, and were it not for the fear of 
falling materials this should always be done as much 
as the heat and smoke will allow, but in the case of 
so-called fireproof structures the chances of a com- 
plete collapse without warning, necessitates ‘‘ skir- 
mishing at long range” being adopted.as the plan of 
attack, thus giving fire a comparative advantage, 
for loss of property is always, of course, preferred to 
loss of life. 

In order to show the practical difficulty of making 
a fireproof structure, we think that the follow- 
ing account of the effects of a large conflagration 
upon various materials, will show almost conclu- 
sively the impossibility of ever making a warehouse 
fireproof which contains inflammable or combustible 
materials. 

‘After the great conflagration at Hamburg 
there were abundant opportunities of examining the 
effects of high degrees of heat. ‘There were bricks 
the surface of which were fused, and thus coated 
with enamel. Lime had become brittle and loose, 
and reacquired its caustic property. Pieces of 
granite burnt into fragments, and the surface of 
many square stones separated into thin layers. The 
bells were partly fused, at the same time becoming 
oxidated and forming a | and red copperore. A 
portion of the fused metal broke through the vaults 
and entered the sepulchres, coating and filling the 
skulls and bones with metal. And the bell-metal 
underwent a partial refining, the tin being separated 
by fusing, and the copper left behind in a porous 
state, Steel became soft and condensed by flowing 
into a thick mass. Iron after being fused formed a 
slag and changed into a graphite-like substance, or 
even into magnetic ironstone, which was found in 
the shape of crystalline octahedra. Glass was fre- 
quently fused into a kind of enamel, but sometimes 
it was only fritted, had received a crystalline 
appearance, and resembled Réaumur’s porcelain. A 
magazine of blue paper was entirely destroyed, but 
the smalt was left behind without undergoing any 


. change, and found afterwards fused together into a 


lump. 

“The large store of minerals of Messrs, Abel 
being likewise destroyed by the conflagration, there 
was a fine opportunity for examining the effects of 
fire on those substances. The greater part of them 
was destroyed, being fused or fritted, especially the 
metallic minerals. ‘The cobalt alone had been able 
to resist the influence of the intense heat, and the 
smalt had partially become harder and bright in 
such parts where it was glazed or changed into a 
black carbonaceous substance. The sparry iron ore 
had preserved its crystalline form, but was trans- 
formed into brown iron ore ; the green iron ore had 








indeed undergone the process of fusion, but still 
preserved its peculiar colour. 

‘* All the magnesian minerals resisted the red- 
heat—garnets and opals remained unchanged—the 
iron garnet, however, lost its brightness and as- 
sumed a yellow-brown colour. The diamonds 
were either entirely burnt or had become opaque 
and smaller. 

‘Black mica and chlorite schist became of a 


golden yellow, and silicious sandstone was changed | co 


into opal, clay into porcelain jasper, flints became 
white-fused with iron into a breccia or were coated 
with a green enamel. 

‘* Another remarkable circumstance is, that the 
footpaths and roofs covered with asphalte did not 
ignite, and thatthe ground underneath the smoulder- 
ing ruins, which for a whole fortnight—in some 
instances for eight weeks or even three months— 
remained red-hot, was so little affected by the heat 
that an ice cellar was found filled with undissolved 
ice.” 

The above is from the pen of Dr. Zimmerman, 
whose capacity to observe and ability to note effects 
must be allowed, while an additional guarantee for its 
truthfulness is found in the fact of it being published 
in 1844 by G. Francis, F.L.S., and the author of the 
“ Dictionary of Arts and Sciences, Chemical Experi- 
ments,” &c., so that beyond the mere credit due to the 
writer himself we have the admitted concurrence of 
another good authority in the statements, and the 
effects reported can thoroughly agreed to in 
eases where similar observations have been taken. 
The only reason why we think it requisite to make 
these remarks is, because of the singular statement 
with reference to the ice, which may be received 
with some incredulity. 

That fires will happen occasionally even under 
the most perfect and vigorous organisation is un- 
doubted ; that fires do happen constantly under the 
existing state of preventive arrangements is also 
unfortunately afact, but that better general organi- 
sation and more care would reduce the “average 
loss” is equally certain. We do not, however, think 
that hasty legislation or the dicta of amateurs are 
likely to improve the existing condition of affairs, 
but we believe that a more eared diffused know- 
ledge of the subject may be beneficial and practically 
economical, and for this reason we intend to consider 
in succeeding papers some of the causes of fires and 
some of the means of prevention adopted, our ex- 
amples being derived from actual experience. 

We are far from wishing to create alarm, but we 
are anxious to awaken caution in the right direction, 
and as ‘*to be forewarned is to be forearmed” we 
think that we shall be doing the best service by 
pointing out the disease ‘before considering the 
remedy, and have, therefore, determined upon the 
order of precedence given above. 

We sincerely trust that no Parliamentary measures 
may be passed and enforced without a fairly 
practical investigation of the subject, such as was 
suggested in our issue of the 3rd of April, as a 
general Act for the kingdom is required, but unless 
it is a good one it would in reality be an evil rather 
than an advantage. London and Liverpool are at 
present the two towns with special Acts of Parlia- 
ment in regard to fire, and rather unfortunately for 
the credit of such protective legislation no other 
towns can be named in which the percentage of loss 
is so high, Glasgow excepted. It therefore would 
be merely a judicious exercise of common sense to 
make every inquiry before extending the range of 
so-called protective enactments lest we have to 
follow in the track of that celebrated monarch whose 
activity is thus recorded : 

There was 4 king of France had forty thousand men, 

At first he marched them up a hill—then marched them 

down again. 

We may also make a note here in respect to fire 
brigades, namely, that the test of their efficiency 
is notin fighting conflagration, in parade and show, 
but in their promptness in preventing fire from 
spreading after it shown itself, or has been 
discovered, and their immediate attendance on the 
spot. It must not be supposed that the instances 
brought forward in these papers are intended todecry 
preventive arrangements ; on the other hand, our 
wish is in fayour of proper ones, but so-called fire- 
proof structures, as at present carried out, can 
scarcely be considered as more than a nominal secu- 
rity before a conflagration commences, and as a posi- 
tive danger when one has got fairly pring: The 
danger is increased from every point of view, and 
such uninflammable buildings become an unmitigated 
evil in case the contents are on fire. Moreover, 





the percentage of oe in which the contents 
are ed is comparatively slight when compared 
how those mo wens the porate eg vapor destroy the 

— , and this most espec in the case of so- 
called fireproof structures, r 

But the for improving the fire resisting 
qualities of our buildings is very great, and the means 
of augmenting and systematising with advantage 
more efficient plans for preventing and combating 

nflagrations, are both of them subjects to which 
we intend to call attention. 





NOTES FROM GERMANY. 
Bown, June 2, 1874. 
Sreet iv Geemaxy. 

As the recent published Government statistics prove, the 
increase in the production of steel has been a very rapid 
one, particularly so in Rhineland and Westphalia. Iu 
1871 the total production of steel of all kinds was 254,514 
tons, of which 114,076 were raw steel and 140,438 cast steel. 
The former was made by 42 works with 4465 workmen, 
which employed 114 steel puddling furnaces, producing 
90,038 tons, 18 charcoal forges 1053 tons, 11 Bes- 
semer converters 21,032 tons, one Martin furnace 547 
tons, and nine cementing furnaces yielding 1406 tonsa 
of steel. The latter was produced by 33 cast steel works, 
which employed 14,384 men, and the following apparatus, 
viz, 279 puddling furnaces producing 81,569 tons, five 
charcoal forges 103 tons, 26 Bessemer converts 72,089 
tons, ten Martin furnaces 936 tons, two cementing 
furnaces 200 tons, and 186 crucible furnaces giving 
9867 tons of steel. Out of the total quantity produced 
128,406 tons were used for rails and fish-plates, 52,398 tons 
for railway wheels and axles, and 5036 tons for ordnance. 
Other important articles manufactured from it were heavy 
plates, steel sheets, steel wire, heavy forgings, and machinery. 
The subdjoined Table gives the gradual increase of the steel 
production in the German Empire and in Prussia alone 
during the decade from 1862 to 1871: 


German Empire. Prussia. 
tons. tons. 

1862 40,916 40,160 
1863 64,250 53,254 
1864 71,859 70,409 
1865 99,543 98,209 
1866 114,433 118,603 
1867 122,501 122,148 
1868 122,836 122,358 
1869 161,319 149,306 
1870 169,951 167,901 
1871 254,514 235,176 


BvAstinG 1N Mixes py Evecrricrry. 

The inventor of a very useful electric exploder, F. 
Abegg, engimeer at Neu Wistritz, Bohemia, has continued 
to use almost exclusively, during a term of seven years, 
the electric current for firing blast holes, and he has at 
last succeeded in bringing his invention into a perfectly 
defined shape. Instead of galvanic, Mr. Abegg invariably 
uses frictional electricity for mines, which he produces 
with a small machine that is enclosed in a light case, and 
always ready for use. A very great advantage and saving 
by the use of electricity in blasting is derived from the 
possibility of igniting simultaneously a number of charges, 
when their spheres of active friability will join each other, 
and thus bring under violent vibration a much larger mass of 
rock than if the same charges were fired one after the other. 
These advantages are very conspicuous, when driving or 
sinking in a hard rock. The system of Mr. Abegg is 
simply as follows. The electric exploder or machine 
is placed at a safe distance, say five fathoms above or by 
the side of the bore holes, and connected with a piece of 
cable, which contains two insulated copper wires, the ends of 
which are bent into eyes, and protected against injary by 
being wrapped up with tarred hemp, so that only the eyes 
protrude. Into each is then hooked a piece of anuealed iron 
wire, which should be at least 2,5 millimetres thick, and 
conducted to the blast hole. This is loaded with the usual 
charge of powder or dynamite, and at the same time 
Abegg’s igniting rod is inserted. The latter consists of a 
round, straight rod of dry wood, tightly wrapped in oiled 
paper, with a groove on each side, which contains a piece of 
conducting wire, ending at the top in an eye, and reaching 
at the bottom in the detonator or percussion cap, which is 
fastened to the end of the rod so that the electric current 
goes through one wire in it and returns by the other. 
In these eyes the further ends of the iron connecting wires 
are then hooked when the charge is ready for explosion. 
Where several holes are to be blasted simultaneously, it is 
only necessary to connect the two most distant holes with 
the machine, each by one wire only, and to complete the 
electric conduit between them by short pieces of wire which 
are hooked in the t eyes of the exploding wires. When 
the current is turned on, it will run from the exploder 
through the cable and one iron wire to the first hole, pass 
from one to the other, and return from the last by the other 
iron connecting wire; and as the velocity of the current is 
so great that it is practically instantaneous, all detonating 
caps and blasting charges will explode exactly at the same 
Should the holes be poe Ah it is only 
















































Se ee = 


ee ee eee 




















402 


ENGINEERING. 


[Jose 5, 1874. 














CAMERON’S 


STEERING 


AS FITTED TO THE CABLE SHIP “FARADAY.” 


Pimesne, 


Wer publish above an engraving and details of the, 
steam steering gear fitted to the telegraph ship Faraday, | 
recently built by Messrs. ©. Mitchell and Co., at Lew | 
Walker, Newcastle, in the incredibly short time of ninety | 
working days, for Mesars. Siemens Brothers, London, for 
the purpose of laying their ocean cables. In order to under- | 
stand the engraving, it will be necessary to explain that | 
this ship is double ended, having a rudder at each end, 
and consequently requires two sets of steering gear, which 
are in this case worked by the same engine by means of 
the clutch gear shown between the two chain drums. 

The engine, which is the peculiarity of this gear, is the 
invention of Mr. J. G. Cameron, engineer, Hull, who has 
devoted much time and attention to the subject, and has 
succeeded in producing a very efficient arrangement. 

The diagrams show the chief novelties of the engine, 
and which we will proceed briefly to explain. The pinion 
A is keyed on the shaft of the small hand-wheel and 
is geared into the circular rack D D; the pinion C is on a 
shaft receiving motion from the engines, and this is geared | 
to the inside of the circular rack by means of the loose 
pinion B, so that whatever the displacement of the rack may 
be, through the motion of either A or C, the loose pinion B 
receives a corresponding displacement on either side of its 
normal position, It will be seen that the spindle of B passes 
through a bra*s block which works in a slotted lever 
keyed on the shaft carrying the suspension levers which 
raise or lower the end of the valve rods in the link ; in this 
way the displacement of B is made to control the motion of 
the engines. When the hand-wheel is turned by the helms- 
man, the rack is moved around carrying B with it, the 
engine valves are at once moved so as to cause the engines 
to move round, which in tarn set the pinion C to revolve in 
such a direction that it brings B back to its original posi- 
tion, thereby stopping the engines. It need hardly be said 
that these wheels, &c., are so designed that the engines do 
not stop until the helm has been moved through the same 
angle as the same number of spokes of the main steering 
wheels would have done had they been used. Should the 
rudder be struck by a sea and moved, the engines will at 
once bring it back to its position by the change in position 
of B caused by the pinion Cc. 

The next novelty is the arrangement of the slide valves, 
whereby the exhaust port is removed from the cylinder 
face to the foundation, as shown in the section through the 
cylinders, thus preventing an accumulation of water in the 
eylinders from condensation, which has been a great draw- 
back to the satisfactory working of this description of engine 
and prevented their more general use. 

The valves are worked by a single eccentric giving motion 
to a slot link, to which the valve rod is attached by a con- 





necting rod, which is controlled by the gearing before de- 
ecribed ; this and some few other details, although not 

altogether novel in themselves, do not by any means detract 
from the ingenuity of the whole contrivance. This gear 

has been tried to a small extent during the voyage of the | 
ship from Newcastle td London, and giving so far every | 
satisfaction, but a better test of its merits is obtained from | 


few months ago. This ship is one of the latest additions 
magnificent fleet which now passes through the Suez Canal ; 
she is very nearly 400 ft. long, 42 ft. beam, and at the time | 
of trial had a draught of water of 22 ft. forward, and 33 ft. | 
6 in. aft, and a speed of 14 knots. The helm was moved 
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Mostr Vino Custom-Hovss.—The Government of Uru- 
the results of the trial of similar gear in the s.s. Hankow a| @¥ay has been ordered by the legislature to cancel a contract 
to the | entered into with Messrs. Clark, Punchard, and Curry for the 
| construction of a new custom-house at Monte Video. 


Japaxesr Coau.—There appears a prospect of good coal 
being shortly made available for consumption in Japan. The 
largest of the coalfields of Japan, that of Takosima, has come 
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from steady on amidships to 40 deg. in 15 seconds, the | into the possession of the Jap Gover t, and it is | 
ship reversing her eourse in 5 minutes 15 seconds; these | hoped that an increased outlay of capital will produce satis- | 
facts speak for themselves and need no comment. factory results. 
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Tur Svez Canat.—The receipts of the Suez Canal Com- 
pany from all sources in March were 102,4591. The corre- 
sponding revenue collected from all sources in March, 1873, 
was 96,5641. ; and in March, 1872, 54,9071. 


Canaptay Rartwars.—The traffic statements of the Great 
Western Railway of Canada continue to exhibit » rather 
serious decline. The Hamilton and eee eg <4 
way Company has sent out an engineering y 
thn view of extend g the main line of its road to connect 
with the Nipissing line. 
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ELECTRIC SIGNALS ON THE NORTH-WESTERN RAILWAY OF AUSTRIA. 
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SCIENCE EXHIBITS AT THE VIENNA 
EXHIBITION.—No. XIV. 

SevERAL of the appliances called forth by the 
necessity of protecting our railway stations against 
the occurrence of accidents were to be found at 
Vienna. We have already referred to the electric 
block system of Siemens Brothers, and the auto- 
matic steam whistle of Lartigue-Forrest, and shall 
now advert to a third apparatus, which was ex- 


hibited by the Austrian North-Western Railway | 


Company. 

This apparatus is called the magneto-electric 
station signal, and consists of an optical signal-arm 
movable on a horizontal axis passing through its 
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| Fi 6:8 . Section GH 
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| 
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centre of gravity, and supported by a cast-iron , 


signal-post. Motion is imparted to the axle and 
arm by a crankshaft be lever, worked by a 
special mechanism, which is placed in a cast-iron 
easing secured behind the arm. The amplitude 
of the movement of the arm is limited to 45 deg., 
and by this oscillation its longitudinal axis is made 
to oecupy alternately a horizontal and an oblique 
position. This movement is effected by a powerful 
induction current. 

The upper half of the signal-arm is painted red, 
| and the lower half white; while, to render it still 
more conspicuous and striking, it is vertically per- 

| forated in parallel strips. 
The horizontal position signifies ‘‘ stop,” and the 
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oblique “line open.” During the night a red 
light is shown to an approaching train if the 
line be blocked, and a white to the station. 
For line free a green light is shown in both di- 
rections. In order to facilitate the changing 
of the coloured lights, the signal-arm is con- 
tinued beyond its axle, and forms a projection 
similar in outline to a pair of spectacles. Be- 
hind these is placed a large lantern provided 
with a concave mirror, which throws a white 
light in the direction of the free line and the 
station. The projecting spectacles are provided 
with a red and a green glass. A similar ar- 
rangement is fitted up at the other extremity 
of the axle of the signal-arm, and by this 
: means either a red glass may be placed in front 
_t! of the lantern, or a green glass may be placed 
. simultaneously behind ont in front of the 
mirror, by which combination the desired 
effects of light are produced. For the pur- 

e of cleaning and trimming, the lantern may 
SS lowed by a chain, which glides over two 
=: rollers fixed in the top of the column. The 
: wheelwork is wound up by a contrivance at- 
tached to the pedestal. One winding will suffice 
for eighty signals, forty ‘‘ stop” and forty * line 
free.” 

The movements of the arm are produced by 
strong induction currents sent from the station. 
As soon as the current passes the electro-magnet 
E (see enlarged section) is made. The arm 
ature m is attracted, and the fork G, which is fastened 
to the same axle as the lever of the armature, turns 
a little to the left, and the prism-shaped end @ of the 
long lever 4 4 drops from 4 to c, the two prongs of G. 

When the current is interrupted, the armature 
is withdrawn from the electro-magnet by the oppos- 
ing spring /; the lever m and the fork G will then 








wy 


| slightly move towards the left, and the prism « 
| resting on ¢ falls from the latter into the inter- 
| mediate space of the fork G. 

| By the depression of the lever 4, the hook g 


| moves tow the left, thus freeing the cam and 
| the pinion L., and setting the working part of the 
apparatus into motion. ‘The ratchet g now releases 
pinion IV., whence the crank-axle z, which is se- 
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ouel | to the latter, beg 
ing movement of this crank-axle 
w rod zc and the lever & to the 





ins to revolve. ‘The rotat- 
is transferred by 
axle of 





the couplin 
j 


the signalarm. ‘The inclination given to & is equal 
to that of the signal-arm, namely, 45 de and as 
the double throw of the crank-axle x equals th play 
of the lever &. it follows that half a revolution of 


' ' " ‘ 


the former corresponds to the full amplitude of the 
motion of the latter. 
The parts are thrown out of gear by the double 


eccentric of pinion LV., which catches tl am of the 
lever A, and 80 raises tl) latter that tl prism 
end a is above the tongue 4, 1 pon which it falls 
as soon as one of the eccentrics has passed unde 
the cam 4. In the mean time the ratchet g has 
been forced by the spring into one of the 
indentations on pinion IV., by which means the 
cam of pinion Il. comes into contact with tl 

other id of the ratchet and thus toy otion 


of the ypctotead on 
The signals are 
at the station, and consist of a ma 


worked from the teleg ph olfice 


' 
gneto-electric 


Station 


Signal 


Is 
7 tgnabran 


C1 ge 7 - i z” 
: wer 


oy -_—-- - F 

‘Ahabeard ? - - é 
: Alarm 5 ee 
- Apparatus @r — 
: Fiarrg Sac Seqnal 

farth 

t 

apparate developing strong current While the 


operator turns the handle of the magneto-machine, 
he cle presses 1 key at the same tit and thus 
Senda the current through i ‘ above di pram) 
ctro-magnet of the column, whence it 
aratus, 

The battery shown in the diagram 
yascertain the proper action of every part of 
For this purpose three 
fitted up respectively at the first watchman’s post, 
and immediately outside the 
telegraph office. An optical apparatus is 
tablished at the latter office, and is electrically 


round the el 
returns to the apy 
is used asa 
check t 
the system alarm bells are 
the station, 


' 
also @s- 


connected with tl be by means of the so-called 
controlling wire Matters a so d ed that 
if the station signals “stop,” the battery cir- 
eu closed, the bells ring, and the optical signal 
in the telegraph office shows a red dise upon a 
bla K UT nd It1 y hapy n that, ¢” to some 
def t or impediment, t larin bells re not rin 
but it has been found that even a very weak cur 
rent will invariably work the optical apparatus, and 
thus record in the office the actual position of the 

youal arm 

In the preceding articles of this series, we hav 
endeavoured to enable our readers to realise what 
had been done to represent science at the Vienna 
Exhibition We do not flatter ourselves with 


having exhausted the subject. Our limited spack 
being incompatible with minute details, we were 
forced to give rapid sketches of a variety of ex- 


hibits, res hg. for special description those ap- 
paratus which, besides being representative of their 
class, would also be typical of the present state of 

nee, It will be noticed that: 
ranches have been rather succinct, 
planation of this brevity is not the paucity of the 
ex! ts, but that we found euch a small amount of 
novelty that we were not induced depart from 


yur remarks on certain 
and the ex- 


the plan which we had traced out. This lack of 
origivality occurred more especially in the case of 
optical exhibits. We may say that in many a de- 
partment of the Exhibition there was a goodly array 


of mirrors, lenses theodolites, microscopes, 
polariscopes, and meteorological instruments ge- 
nerally; but oulyin a few instances—and pre-eminent 
among these were the lighthouse lenses described in 
an early number of this series—did we detect in 
hese radiant and radiating instruments other than 
improvements of secondary importance. We there- 
fore contented ourselves with mentioning the names 
of the principal exhibitors. 


le ves, 


The deficiency in the | 


acoustical groups was still more apparent, as it was | 
not confined to a want of originality. 
have expects dto meet a few specimens of the ordi- 
nary instruments used in investi, gations or expt ri- 
sound: but we must confess to having 
enough not to have 
scopes, 


ments on 
been unfortunate 


avrens or vibros or even other 


rambles either 
more elements ry appari atua. 

But ihe case was very different with the ele 2ctrical | 

Hections, These were numerous, embracing al! 
the branches of electricity and magnetism, and in- 
cluding apparatus for theoretical research as well as 
for practical Of the former, we have 
deseribed Jedlik’s statical battery, Jamin’s magnet, 
Geissler’s latest tubes, and Planté’s secondary bat- 
tery; and among others that attracted our attention 
we may mention Wiedmann’s reflecting galvanometer 
with new arrangements for physical and physio- 
logical laboratories, Edelman’s magnetometer for the 
absolute measurement of terrestrial magnetism, and 
Hankel’s electrometer for ascertaining the electrical 
state of the atmosphere. 


yurposes. 
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Of the more practical class, there was a much 
greater variety, particularly of telegraphic instru 
ments, Each nationality had an attractive col 
lection, the great bulk being in every case the 
Morse in one o1 —_ of its Protean forms. Auto- 
graphic telegraphy was well represented im the 
French section by the apparatus of MM, Meyer and 


D’Arlincourt, whilst the m iltiplex of the forme 
gentleman dealt satisfactorily with the qu 
easy and rapid transmission, and the apparatus o 
Jaite, with the important problem of automatic 
translation. The new reflecting galvanome 
the electrical pyrometers of Messrs, Siemens 
Brothers, and the improved relay of D’Arlincourt 
for the suppression of return currents, are valuab] 





additions to electrical science in general. 

The requirements of activ ervice have called 
forth a variety of military telegraphs, smaller 
dynamo-electric machines, mine and torpedo ex- 
ploders, fuses, and detonators, &c. ‘The paramount 
importance of insuring safe transit over our railway 
lines, has led to three novel and ingenious app! 
cations of electri ty. he sc are the block system 
of Siemens Brothers, the automatic steam-whistle of 
Lartig and Forest, and the magneto - electric 
signal-arm of the Austrian North-Western Railway 


The necessity of diminishing the casual- 
ties of navigation has produced two new light 
considerable power. ‘These are the 


Hefner-Alteneck magneto-electric 


Company 


machines of 
Gramme anid the 


machines, The size and solidity of the former 
would permit its use not only in lighthouses, but 
on board vessels, where its adoption as a head 


the frequency of collisions and 
This machine is also con- 
purposes, in which 
important results. As thé 
hurriedly finished for the 
premature to venture an 
ffects that may be obtained 
just correlation of 


light would decrease 
other « itastropl es at sea, 
structed for electro-chemical 
department it has given 
second apparatus 
Exhibition, it would be 
opinion on the ultimate « 
by paying due attention to the 
its several parta. 

The wants 
desiderata of the leeture-room have not been over- 
looked; and accordingly we are presented in the 


was 


smaller types of the Gramme and Alliance Company | 
| machines with substitutes for our powerful galvanic 


batteries. We aregradually approaching the solu- 
tion of ‘thervexed problem of the cheap and easy 
production of continuous induced currents, and 
when we shall have severed this knot, then, and 
then only, can we say that the coils of Faraday 
have superseded the elements of Volta. The 


One might | 


met in our | 


ry} 
tions of 
f | 


ter and | 


of the physicist’s laboratory and the | 





tendency to the disuse of galvanic electrici ity is 
constantly increasing, and this was evinced at the 
Exhibition by a great disproportion between the 
magneto and the galvanic exhibits. 
! Iu coneluding our remarks, we may say that, 
waiving the deficiency which we have pointed out, 
the actual state of science was well represented at 
'the Vienna Exhibition. 
eee 
AT THE VIENNA 

EXHIBITION.—No. XIV. 

Tue Rerrye Fiecp Guy. 
One of the most interesting pieces of field artillery 
in the Vienna Exhibition was the bronze breech. 
loader invented by Lieutenant-Colonel Reffye, of 
the French artillery, and mounted for view near th: 
Machinery Hall entrance to the Rotunda. 
Already, before the late Franco-Prussian war, 
the defects of the service field artillery were re- 
cognised by the French Government, and experi- 
| ments on new guns were instituted with the ulti- 
| mate view of selecting an improved weapon. The 
| only gun which was even partially tried before the 

war broke out was the Reffye ‘‘ canon de 7,” which 
| was made at Meudon and experimented on at Ver- 
1870. 





ORDN AN CE 


| sailles in the month of June, 
| At the capitulations of Metz and Sedan, the 
| Fre much army lost the greater part of its artillery, 
} and the task of supplying their raw levies with a 
|new weapon which ehould cope with the Prussian 
| field guns devolved upon the Government of the 
National Defence. ‘Their choice fell upon the 
Reffye breechloader, and before the close of the 
war over 2000 of these weapons were manufactured, 
which rendered good service during the Prussian 
siege of Paris and the rebellion of the Communists 
which followed after. 
| In the beginning of i873, a series of experiments 
on guns of this system was carried out at Calais 
with very satisfactory results. Since then the 
‘‘canon de 7” has been adopted definitively as the 
al arm of the French field artillery, The 


princiy 
gun is made wholly of bronze, its general shap 
be ing cylindrical from the breech as far as the trun 


nion ring, and conical from thence to the swelling 
at the muzzle. 


| Its principal dimensions are as follow : 


Calibre... «» S85 millimetres ... 3.5 inches 
Diameter of powde r 
chamber eve eee cco 8.642 ,, 
Total length ess 2.01 3 metres wae TOOe os 
Length of bore ... 1&75 ,, oe 408 - 
} Weight of gun ... 640 kilos.... eo 12.6 wt. 


The bore is rifled with fourteen grooves, having a 
depth of 1.5 millimetres, and a uniform twist of 
15° 44% The breech-closing arrangement consists of 
the screw with portior s of the thread removed, 
which has been already described in ENGINEERING, 
When the screw is withdrawn from the breech it 
rests in a steel ring, let into the end of the gun, and 
m« antes on hinges like a door, so that it can be 
ick, thus leaving the passage to the chamber 
*h-hole is drilled obliqut ly through 
h a position that if the latter be 1 
mouth of the touch-hol 
plate fastened to the steel 
ignited, Accidents 


swung 
free, Th tour 
the screw in suc 
securely driven home, the 
lies hid behind a cove npg 
ring, and the charge cannot be 
are thus rendered impossible. 

‘The cartridge case is very remarkable, serving as 
it does not only to enclose the powde r charge . but 
also to prevent the escape of ; yas throug rh the prreech 
screw and the touch-hole. ‘It moreover prevents 
the powder chamber from becoming unduly heated. 
With these ends in view, the case is made up of 
three distinct parts, namely : 

1. A cup-shaped base of sheet brass, which when 
the explosion takes place is expanded like a Bramah 
collar, so as to close completely the touch-hole, and 
also the lines of contact between the breech screw 
and the base of the powder chamber. 

2. A cylindrical body of tin-plate, 
covered within by four coils, and without 
coils of paper. 

| 9%. A eylinder of strong pasteboard which unites 
together the cup and the body, 

The two last named parts not only strengthen the 
cartridge case, but act also as non-conductors which 
prevent the chamber from becoming heated, and 
' moreover save it from the erosion due to the actiori 
of the powder gases. 

The cartridge case is extracted after each round 
by a very simple contrivance. The head of the 
breech screw is hollowed out so as to forma shallow 
truncated cone, and in the side of the cone three 
spiral scores are cut, When the explosion takes 
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place the cup-shaped base of the cartridge is blown 
into this hollow cone, and the soft brass is imprinted 
into the scores so firmly that on the screw being 
turned round and withdrawn it carries with it the 
whole case. It would seem at first sight that the 
metallic body of the cartridge would expand so 
tightly against the sides of the chamber as to render 
the withdrawal impossible, This difficulty, however, 
is prevented by leaving the seam in the metal 
cylinder unsoldered, and covering it simply by a 
metal strip which of course allows the cylinder to 
spring without becoming permanently expanded, 
while the strip, together with the pasteboard and 
cartridge paper, maintain the case gas-tight. 

‘The ordinary charge consists of five rings of cake 
powder, formed by compressing common gunpowder 
till the specific gravity is 1.615. ‘The rings have 
an internal diameter of 52 millimetres, and are 
placed one above the other, so as to form a hollow 
cylinder, the weight of which is 1.130 kilograrmmes, 


The head of the cartridge is occupied by a disc of | 


grease enclosed in a pasteboard cup. 

‘The projectile is a common scored cast-iron shell 
weighing 6.9 kilogrammes=15.2 Ib., the length 
being three times the calibre. Originally it was en- 
veloped with a continuous lead jacket to take the 
rifling. ‘This has now been done away with and two 
leaden rings substituted. Experiments on the pro. 
jectile seem, however, sti!l to be pending, and till 
these are completed it would be useless to go into 
the matter further. 

The Reffye gun has recently been subjected to an 
exhaustive series of experiments at Calais by a 
commission of French artillery officers, the results of 
which have been chronicled in the “ Révue d’Ar- 
tillerie’ by the Chef d’Escadron Mercier, one of the 
members of the commission. 

The following are some of the results as regards 
range, elevation, and time of flight, the charge and 
projectile being the same as those given above and 
the initial velocity being 390.3 metres. 





} 





Time of Flight. <_< Ra the Range. 
secs. deg. min. | deg. min. 
0.53 0 25 | 0 12 200 
1.12 0 56 0 88 400 
1.66 1 bl 1 7 600 
2.28 e 27 ee 800 
2.91 2 bl 2 12 1000 
3.95 3 su | 3s 1200 
22 4 19 | 3 24 1400 
1.95 eo oe i 1600 
5.68 a. oe ee 1800 
6.43 6 41 | 5 21 2000 
7.19 7 33 | «6 2 2200 
8.00 8 2 | 6 4 2400 
8.82 9 a | 7 2 | 2600 
9.66 10 a oo 14 2800 
19.54 il 20 9 0 |} 8000 
11.45 12 27 | 9 48 | 8200 
12.56 13 40 10 38 3400 
13.37 15 @. i = 30 3600 
14.37 16 29 12 25 | 8800 
15.38 18 8 13 23 4000 
16.49 19 58 14 25 4200 
17.61 22 3 15 31 4400 
18.80 2% #8633 16 «43 4600 
20.08 26 so | 18 1 | 4800 
21.43 20 «6t | 19) «a7 | (5000 
22.88 33 6 | 21 3 | 5200 
24.47 36 40) 22 jl | 5400 
26.40 0 35 | 2 55 | 5600 
28.39 45 1 | 37 26 | 5800 
30.62 49 6 | 380 28 6000 
‘These results were considered eminently satisfac- 


tory, and as regards accuracy in shooting, the 
weapon leaves little to be desired. 

The breechloading apparatus, which is tolerably 
free from complication, worked fairly in the trials, 
but it is far inferior to the Broadwell cylindro-pris- 
matic wedge. 

The metallic cartridge cases merit favourable 
mention. As an instance of the value of the 
latter in saving the chamber from deterioration, it 





may be mentioned that after a sustained fire, first of 
115 and then of 240 rounds, although the muzzle 
became extremely hot, the breech never exceeded 
a very moderate temperature, and could always be 
touched by hand without the slightest discomfort. 
Upon the whole, the French Government and 
Colonel Reffye must be congratulated on having 
produced results which have never before been at- 
tained with any bronze field gun. 


PAPER MANUFACTURE AT THE 
VIENNA EXHIBITION.—No. V. 

In our last article we described one of the earlier 
arrangements of Mr. Heinrich Vélter’s “ defibreur,” 
or wood disintegrator, accompanied by an illustration 
of his most recent modification of this machine, as 
made by Mr. J. M. Voith, of Heidenheim, and ex- 
hibited at Vienna. ‘This machine, adapted for 80 
or 100 horse power, consists mainly of two cast- 
iron box-shaped frames, enclosing the stone, with its 
horizontal shaft firmly fixed to it, resting in two 
bearings on these frames and revolving between 
them at the rate of 160 to 180 revolutions per 
minute. For one-fourth of its circumference the 
stone is enclosed by adjustable radial boxes, which 
serve as receptacles for the wood; above these 
boxes, are fixed to the frames the self-acting feeds, 
| which by means of racks and pinions, driven by a 
‘chain pulley aud friction elutch, keep the wood 
always against the periphery of the stone. In 
charging the wood into the boxes, the chain 
| pulleys are thrown out of gear by means of the 
| friction clutch and small hand-wheel ; the pressure 
| block is then raised by the large hand-wheel, rack 
}and pinion, and the wood brought between it and 
|the stone. The automatic feed then commences to 
act, consisting of an endless chain passing over the 
| pulleys, and acted upon by a weight, advancing the 
racks and pressure blocks, and always keeping the 
wood against the face of the stone. 

One great advantage in this system of feeding 
down by one weight lies in the fact that if one or 
more of the pressure blocks are thrown out of gear 
the power is at once taken up and utilised by the 
remaining ones, while the feed is never irregular. 
While the machine is in work, a continuous supply 
of clean water is used to wash the pulp from the 
stone, whence it runs into the preliminary sorting 
apparatus, where it is freed from the coarser 
splinters and goes through a straining apparatus, 
where the finer fibres are again separated ; it then 
enters the refiner. This apparatus, which renders 
the pulp finer, purer, and softer, is, with the exeep- 
tion of the dressing and the necessary packing on 
account of the watery condition of the pulp, similar 
to a pair of ordinary millstones. 

The pulp then runs through the sorting apparatus, 
consisting of a series of cylinders, where it is sorted 
and partially strained. ‘The coarser pulp is returned 
to the refiner by centrifugal pumps, if pulp con- 
taining only the finest fibres has to be produced. 

With such a machine of 80 horse power 25 ewt. 
of first quality air-dried pulp can be produced every 
24 hours, the quantity, of course, being much larger 
for the coarser pulps, For a production of 1 ewt. 
of pulp in 24 hours 2.6 to 4 gallons of pure water per 
minute, and 2 ewt. of wood are required. 

For the final pressing of the pulp a cylinder, or 

Dickinson paper machine may be employed, if it 
is not to be used in the manufacture of printing 
and writing papers, in which case a long-wire ma- 
| chine is preferable. ‘The ‘drying of the pulp for ex- 
| port is effected, as in the manufacture of paper, by 
| steam-heated cylinders. ‘Thus, with five cylinders 
| of 3ft. 3 in diameter, by 6ft. 6in. long, in twenty- 
| four hours about 80 cwt. of pulp may be dried, 
| which can, without difficulty, be redissolved and 
| worked up at the paper mill. 
To our notice of this machine, we may add a few 
| Statistics of the value of the mechanical wood pulp. 
| Since 1852 Mr, Volter has fitted up in Europe 
|about 80 wood-pulp works with 225 apparatus, 
| of which only a small proportion is less than 40 
|horse power. Of this number 16 mills, with 60 
apparatus, are in Sweden and Norway, while in 
| the United States of America 150 of these machines 
jare now at work—in Turnerfalls alone 24 of the 
| largest size are at one establishment. There are, 
| besides, a still larger number of other machines 
| having a similar purpose; so that the annual pro-; 
| duction of mechanical wood pulp amounts, at the 
present time, to over three million hundredweights, 
which take the place of over five million hundred- 
weights of rags. 











four times as as that of mechanically pre- 
pared wood. Chemical wood pulp is still dearer, 
and for this reason all these stuffs, as well as rays, 
are suited only for the manufacture of the higher 
class papers. 

The various modes of ucing both the first 
stuff and the pulp were well represented at Vienna, 
and this circumstance should be considered as a 

sign of the great im nee attached to the 
urther treatment of the stuff obtained either from 
the rag-boiler, or from the chemical or mechanical 
apparatus for producing it from wood or straw. 
The manipulations considered in the previous 
articles all referred to the preparations of the raw 
material for paper pulp, whilst those which we are 
going to describe Losier have reference to the 
finishing processes of the paper. ‘The finishing or 
refining process is carried out by mechanical means, 
amongst which those introduced by the Dutch are 
still most usually adopted. The Exhibition at 
Vienna showed a number of these “ rag machines,” 
which have to deal with the mass from the rag- 
boiler, mixing and reducing it (without, however, 
breaking up the fibres) and freeing it thoroughly 
from all mechanically attached matters, as sand, 
wooden particles, &c. For this purpose the so-called 
washing machine or washer is ysed, whilst the 
finishing machine or beater makes the mass ready 
for the paper machine. Rag machines were ex- 
hibited at Vienna by F. G. Landes, of Munich, 
by Wagner and Co., formerly C. 'Thiel, of Cothen, 
and by Debié, Granger, and Pasquier, in the 
Austrian department of the Machinery Iall, 
although the last-named was a machine of French 
construction. The first two presented nothing 
new, whilst the latter souiained several important 
improvements, about which we may say afew words. 
The improvements in this rag machine, an illus- 
tration of which is represented by Fig. 1, con- 
sist of a great saving of power in the application 
of the roller, without reducing its efficiency as a 
grinding apparatus, These improvements are based 
upon the fact that in the usual construction, the 
roller has to perform two kinds of work, each of 
which requires different speeds for an advantageous 
development of the driving power. ‘These two 
kinds of work are the feeding to the grinding 
surfaces and the grinding itself, and they are 
performed in the new rag machine by two sepa- 
rate mechanisms ; the first by a new appliance, 
called an elevator, and the second by the or- 
dinary roller. Referring to Fig. 1 it will be scen 
that the roller ¢ is raised upon the upper part of 
the trough A with the block or bedplate, and 
that an inclined position is given to the latter, 
which is fixed in front of the roller ¢ in such a 
manner that the stuff falls back into the trough 
without being thrown against the case. In order to 
make certain this arrangement shall entirely free the 
bars dg, the upper part of the block or bedplate 
projects a little above the level of the stuff. In front 
of the bedplate the elevator is placed, consisting of 
the wheel B of 1.20 metres diameter, and the same 
width as the rollers; this wheel makes 1} revolu- 
tions per minute only, no higher speed being neces- 
sary, on account of the deep immersion of the 
wheel, the floats or buckets of which are much bent 
in the direction of the motion of the stuff. In this 
manner the stuff is raised and carried in a simple 
manner between the bars of the roller ¢ and the 
bedplate, where the grinding operation is performed 
in the ordinary way. Another improvement of not 
less interest than that described above, consists in 
the new arrangement of the bottom of the rag ma- 
chine. In the troughs of ordinary rag machines, it 
will be observed that the parts of the stuff near to 
the bottom are moved more slowly than those at the 
top, so that the latter pass the roller oftener than 
the former, Stirring has hitherto been the only 
means for preventing this, an operation which could 
never produce satisfactory results, and which has 
always been connected with great irregularities in 
the speed, especially at the bent or curved part of 
the breasting, which has to be passed by the stuff 
in order to reach the level, where in the usual 
construction it is thrown up by the roller, If, how- 
ever, this breasting is done away with and the 
elevator is made to reach to the bottom of the 
trough, an almost uniform speed of all parts of 
the stuff is produced, though the friction at the 
bottom my slacken the motion of the lower parts 
a little. in order to overcome even this small dis- 
advantage, the whoie bottom of the trough in the 
new machine is inclined from the exit of the stuff 
below the roller, to the point where it comes again 

















The cost of straw and esparto pulp is three or 





in contact with the elevator. Another irregularity 
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in grinding arose from the various movements which 
carried away the parts of the stuff on the central or 
outer wall of the trough with a moderately uniform 
velocity. In order to overcome this irregularity the 


flow of stuff brought by the elevator to the roller | 


is utilised, being led by a channel from the central 
to the outer wall, in such a way that a cross-current 
is produced in the various parts of the trough, 
securing the most perfect mixture. 


from the figures, cylindrical at the bottom and pro- 
vided with flanges. The conical point is flattened, 
and it is cut open along the top in such a manner 
that with a pressure from above the two lips are 
firmly pressed against each other, so that the fluid 
matter above them can be raised. At the bottom 
of the barrel of the pump a similar valve is fixed. 


| The action is the same asin any ordinary pump, 
| raising the piston producing an opening of the 


The Hercules.—It is proposed to recommissi 
Hercules with a reduced ry yo of officers and men. 
This has been determined on for the better preservation of 
dow fittings, rag as it has been found that no in- 

i my is done to ships when laid u 
commission, even for a short time. a — 


| Monmouthshire Railway.—Powers ht for in a Bill intro. 
| duced by the Menmouthehive Railway y this session 


| have been abandoned. It appears that the two compani 
| could not agree, after all, upon the terms of sale and pur. 
Ilfracombe Railway.—A new line to Ilfracombe has been 
nearly completed, and it is that it will be opened 
for traffic this autumn. The line is nearly 15 miles long, and 
the heaviest works are at the Barnstaple end. Here the line 
commences by a junction with the North Devon Railway, 
close to the taple station, on the off town side of the 

















Fra. 3. 


As a practical result, these improvements allow 
the grinding process to be greatly accelerated, both 
with regard to time and saving of power, so that 
a reduction of about 40 per cent. of the power 
generally required is attained, 

In order to remove from the first stuff, particles 
of straw, wood, and rags, and to obtain from them 
the alkaline matters attached to them, at least as 
concentrated lyes, which may again be used or 
calcined, a continuous washing apparatus is used, 
which was exhibited by L. Lespermont. 

This washing apparatus, the arrangement of which 
is shown in Figs. 2 and 3, consists of a system of 
washing drums covered with gratings; the stuff 
has to pass successively with the lye through these 
drums in such a manner that the lye separated 
from the stuff escapes through delivery tubes, 
which, like the drums, are constantly rotating, and 
which communicate through a channel with one or 
several large reservoirs. When the lye has been 
separated, washing with clean water succeeds and 
completes the process. Lespermont’s is, no doubt, 
one of the most perfect washing machines introduced 
until now, and it is of the greatest importance for 
the manufacturer of straw and wooden pulp, for it 
fulfils perfectly the object for which it is designed, 
namely, the extraction of the alkali employed to de- 
compose the straw, esparto, wood, or other fibres, 
and it requires for this purpose the smallest amount 
of water. 

We may here mention a pump, used for many 
years for lifting the fluid paper pulp. ‘This pump, an 
illustration of which is shown by Figs. 4, 5, 6, was 
exhibited by Perreaux, of London ; the valve of the 
pump is made of india-rubber in such a manner 
that it forms the piston, and it is, as will be seen 
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lower or suction valve, whilst lowering it closes the 
valves, and the stuff above them forces open the 
lips of the upper or piston valve. This arrangement 
is chiefly suitable for the raising and moving of 
semi-fluid masses, like paper pulp. 


NOTES FROM THE SOUTH-WEST. 
Wye Railway.—The works of this line have been com- | 
menced at Tintern, the contract having been taken by | 
Messrs. Reid Brothers and Co., who have engaged to finish | 
the part between Tintern and Monmouth by March 25, 1875, | 
while the whole line from Monmouth to Chepstow is to | 
be completed by December, 1875. The work will be in full | 
operation next week, and there can be little doubt that the 
contract will be executed within the time specified, as there 
will be but little cutting. There will, however, be a tunnel 
100 yards in length near Trenownel Abbey, and another 
about 100 yards long at Ledbury, where a junction is to be 
effected with the South Wales line. The Wye will be crossed 
twice, once opposite the Bell Inn, Lea, and again about a mile 
below Tintern Abbey. The new line will, in conjunction 
with the Ross and Monmouth, complete the Wye tour by 
railway. 


Labour in South Wales-—The position of both colliers 
and miners in South Wales is still very unsettled. This 
week a number of men have been on strike in different dis- 
tricts. There seems to be a general disposition to accept a 
reduction of 10 per cent. in wages, but certain rules which | 
the masters at a recent council meeting decided to enforce 
are creating dissatisfaction in all quarters. At a mass 
meeting of colliers in the Rhondda Valley on Saturday these 
rules were spoken of deprecatingly; and while resolving 
unanimously to accept the pro i 10 per cent. reduction, 
the men decided to resist the obnoxious rules to the utmost. 
In the Caerphilly district the colliers have agreed to allow 
their tools to remain in for a few days, pending any possible | 


arrangement which may be made in the mean time. Notices | 
issued to the men employed by the Bonville’s Court Coal 
and Iron Company at Saundersfoot expired on Saturday ; 
the men evince a strong determination to resist a reduction 
of wages. 


| to 1,603,000 tons. 


bridge. With the exception of a few yards in front of tho 
| Barnstaple station, the whole of the permanent way is laid 
| to = oe near ae be. | Braunton, the line, 

whic! it preserved a general westerly direction, 
bears round to the north, and winds onward through a hilly 
| country, taking advantage of certain valleys, but not being 

able to avoid some heavy cuttings, and having to encounter 
| some sharp ients, running up 1 in 40. is one 
| bank near I mbe which has‘as sharp an incline as 1 in 36. 
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The London and South-Western Railway Company has 
arranged to become the owner of the Ilfracombe line, substi- 
tuting absolute purchase for a working agreement formerly 
proposed. 

The Forest of Dean.—The Speech House Hill Colliery 
has recently cut a capital vein of coal. The company 1s 
sparing no expense to secure efficient plant. The company’s 
property is contiguous to the Severn and Wye Railway. 
The iron trade of the Forest of Dean is still inactive. 


Somerset and Dorset Extension Railway.—This line will 
be opened for traffic June 22. Through traffic will not be 
commenced over it until July 1. 


Gloucester and Berkeley Canal Company.—At a Wharn- 
cliffe meeting of this company on Saturday a Bill of the com- 
pany now before Parliament for the purchase of the Birming- 
ham and Worcester Canal was unanimously approved. 


Baths and Wash-houses at Plymouth.—The Sanitary Com- 
mittee of the Plymouth Town Council has recommended that 
the public baths and wash-houses of the town should be let 
by tender from midsummer next, and that in the event of no 
suitable offer being received, the establishment should be 
closed. 


Nantyglo and Blaina Ironworks Company, Limited.—It is 
stated that this rather unfortunate company has been selling 
of late nearly 3000 tons of coal weekly, and that, too, at a 
good profit. 








Americas Pia Inon.—In 18658, pig iron was made in the 
United States to the extent of 705,094 tons. In 1863, the 
corresponding production ruse to 947,604 tons; and in 1568, 
The production of 1873 was estimated at 
695,438 tons. 


Betaray Inoy.—The exports “ty -¥ iron in the first two 
months of last year amounted t» 38,300 tons against 35,700 


| tons in the corresponding period of 1872. The exports of 


Belgian iron to the Zollverein fell off 6000 tons in the first 
two months of this year; but t increased 2000 tons to 
England, 4000 tons to France, 4000 tons to Italy, and 2000 
tons to Switzerland. 
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ENGINES OF THE ROYAL SWEDISH TWIN-SCREW GUNBOAT “ULF.” 
CONSTRUCTED AT THE MOTALA WORKS, SWEDEN. 
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Diagram from High-pressure Cylinder of Starboerd Engine, Outboard Stroke; 107 Revolutions; 614 Ib. Pressure in Boiler; 
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Diagram from Low-pressure Cylinder of Starboard Engine; Outboard Stroke; 106 Revolutions; 60 1b. Pressure in Boiler 


Vacuum 234 in, 
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Disgram from High-pressure Cylinder of Starboard Engine ; Inboard Stroke; 107 Revolutions per Minute ; 601b, Pressure in 


Boiler; Vacuum 23} in. 
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Diagram from Low-pressure Cylinder of Starboard es ee Stroke; 106 Revolutions; 601b. Pressure in Voiler; 
acuum 





WE give this week a two-page engraving of the engines 
of the Royal Swedish twin-screw gunboat UIf, these engines 
having been designed and built at the well-known Motala 
Works, Sweden. As will be seen from the engravings the 
engines of the Ulf are of the horizontal compound inter- 
mediate receiver type, the pistons of each pair of engines 
driving cranks at right angles. The positions which the 
two pairs of engines occupy, with regard to each other, is 
clearly shown by the plan Fig. 1. The dimensions on the 
engravings, we may add, are in Swedish feet and inches, 
but the principal dimensions in English measures are as 
follow : 


ft. in. 
Diameter of high-pressure cylinder ... 0 10.06 
” ow ” ose 1 9.92 
Stroke of both pistons ove se 1 5.53 
Diameter of air pump ove wo OO 18 
Stroke od ooo ove 0 8.77 
Diameter of crankshaft _... ese 0 4.62 
is high-pressure piston rods 08 24 
” low = et 0 27 


The cylinders are well cased with a non-conducting 
composition, but are not steam jacketted. The in- 
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termediate receiver is of very large capacity—too large 
we consider—and it encircles the high-pressure valve chest, 
as shown in the section Fig. 4, the high-pressure cylinder 
also being partially exposed to the influence of its own 
exhaust steam, Both cylinders are fitted with ordinary 
slide valves driven by link motion, both valves having 
0 24 in. inside lap, and 3.4in. stroke in full gear. The 
high-pressure valve has an outside lap of 0.83 in., and the 
low-pressure valve of 0.85in., the former cutting off at 
three-fourths, and the latter at seven-ninths of the stroke 
when working in full gear. The steam ports of both 
cylinders are 1.46 in. wide, those of the high-pressure 
cylinder being 5.84 in., and those of the low-pressure 
10.7 in, long. The link motion is of a simple pattern, and 
its arrangement and that of the reversing gear will be 
readily understood from Figs. 1, 2, 5, and 6. 

The engines are fitted with injection condensers, as shown 
in the section Fig. 5, and the exhaust pipe is led to the con- 
denser frem the top of the low-pressure valve chest, as 
shown in Fig. 2. This latter figure also shows the air- 
pump, which is single acting, and is driven from an eccentric 
on the crankshaft through the intervention of a rocking 
lever as shown. 

The engines are worked with steam at 60 1b. pressure 
supplied by two boilers of the pattern shown by the outline 
diagram above, the principal dimensions of each of these 
boilers in English measures being as follow: 





ft. in. 
Diameter of boilers pis poe 67 
Length ee wee ooo 7u 
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= 
ft. in. 
Diameter of farnace (one in each boiler) 2% 

- » tubes (brass) outside 2 0 2.56 
Length of tubes between tube plates 5 104 
Diameter of safety valves (two to each 

boiler) We 034 
Diameter of steam pipes eee eee 034 

Heating Surface :— square feet. 
Furnaces an es 54 
Combustion chamber ove 76.4 
Tubes (outside) ooo ese 798.7 
Front tube plate eee ave 17 

Total _ eee 946.1 

Firegrate area ove eee ion 26.6 
Area of water surface ese eee 4 

square inches. 

Sectional area of ash-pit ove 786 
at fire-bridge +. eee 723 
9 of tubes ons one R54 
of chumney e ‘ 843 


On atrial made on the 25th of October last, the two 


pairs of engines of the Ulf developed together 160.27 io- 


dicated horse power with a consumption of 386 ib. of coal 
licated | | b ’ f 3861 f l 
per hour, thus giving a consumption of 2.4 lb. of coal per 
indicated horse power per hour. We give on the previous 


page reproductions of some indicator cards taken from these | 


engines, the circumstances under which they were taken 
being stated below the diagrams. The cut-offs in both cy- 
linders at the time these diagrams were taken were too late 
to show an advantageous performance, but even with an 
earlier cut-off in the high-pressure cylinder we doubt if the 


cut-off in the low would be sufficiently early to give the 
best results. With a late cut-off in the low-pressure cy- | 
linder, the effect of an excessively large receiver is of | 
course aggravated. In conclusion, we should state that a set | 
of engines similar to those of the Ulf were exhibited by the 


Motala Works at the late Vienna Exhibition, these engines 
showing the neat character of the design, while the work- 
mausbip was excellent. 


== S=— 


AMERICAN LIGHTHOUSES. 

(on page 408 we illustrate two more examples of Ameri- 
can lighthouses, the one designed to guard the Trinity 
Shoal in the Gulf of Mexico, and the other for Calcasieu, 
at the mouth of the River Calcasieu, in Louisiana, The 





Trinity Shoal isan extent of 15 miles of hard sand, lying 
20 miles south of the Louisiana coast, and covered for a dis- 
tance of 6 miles with leas than 6 [t. of water. The lighthouse is 


erected in 14 ft. of water, and the light, which is of the first 
order, has an elevation of 131 ft. above the sea. The 
Calcasieu lighthouse is a fourth order iron tower, carried 
upon cast iron screw piles, four in number, and strengthened 
by braces abutting upon four exterior piles. The tower is 
sheathed with plate iron. 


Lauscnues.—ILM. gunboat Cygnet, carrying four guns, 
and of 420 tons displacement, with engines of 560 indicated 
horse power, was launched on Saturday last by Messrs. Wil- 
liam Doxford and Sons, Sunderland. They also launched the 
Acton Bridge the same tide; she is a first-class iron sailing 
vessel of 1450 tons. The gunboats Express and Contest, 
building by this firm, of the same size as the Cygnet, are 
nearly ready for launching, and the 14-gun corvette Magi- 
cienne, of 1864 tons, is now in frame, and will soon make rapid 
progress. 





Tue tate Mr. Jawes I. Hopxins.—We regret to an- 
nounce the death of Mr. James 1. Hopkins, of the firm of 
Messrs. Hopkins, Gilkes, and Co., Limited, of Middles- 
brough. The deceased gentleman, who was only thirty- 


THE BLACKBURN BOILER EXPLOSION. 
To rug Epitor or EnGineexisa. 

Str,—As no one has pointed out the errors in Mr. Long- 
ridge’s second report, a summary of which appears in last 
week's ExGIsgERING, page 377, allow me to do so, since the 
errors are calculated to produce much mischief, as shown by 
the following sentence from a local paper: “ Prior to this 

| catastrophe the very rudiments of science had been based 
| upon imperfect data; that is ,if we are to accept as correct 
the second report of Mr. Longridge.” 

I refer more particularly to that part of the report which 
gives the writer's conclusions based upon the tests of the iron 
and rivetting, and which appears to be another specimen of 
the loose style of thinking and conclusions carelessly arrived 
at, which characterise all the reports, and on the strength of 
which the jury condemned the setting of the boilers appa- 
rently without a particle of evidence. 

According to the report, the strength of the single hand- 
| rivetted joints was 37.46 per cent. of the solid plate. Now 
this is quite as much as we could reasonably expect. The 
section of plate left for 3-in. rivets at 2in. pitch will be at 
most 60 per cent. The loss of strength due to the unequal 
distribution of strain with the bad form of the single rivetted 
lap, may be taken at say 20 per cent. for the joint in ques- 
tion, and allowing only 4 per cent. loss of strength for 
punching and rivetting we have 4 


| 





10+ 20+ 4=64 per cent. 
loss of strength, or 36 per cent. of strength vemaining, which 
is less than found by the tests, and which may be taken as 
that of boilers with the longitudinal seams running in line 
from end to end. Fairbairn gives 46 per cent. as the 
| strength of a strip of single rivetted plate, but he made a 
| mistake in taking only 50 instead of 40 per cent. for the loss 
of section in single rivetting, which accounts for the difference 
between 36 and 46 per cent. 

With respect to the double rivetting by machine, the tests 
in Mr. Longridge’s report give the strength as 55.3 per cent. 
of that of the solid plate. Now if we allow 40 per cent. loss 
f section and 5 per cent. for loss of strength in punching 
and rivetting we have 55 per cent. as the strength of the 
| joint, which is very near the result of the tests. 

It is surprising that an engineer in Mr. Longridge’s posi- 
tion should have so little acquaintance with the results of 
Fairbairn's well-known experiments, as to be led to say that 
they are proved by those made on the Blackburn boiler plates 
to be far from correct. In my humble opinion these last ex- 
periments of Mr. Kirkaldy, which are sure to be as correct as 
anything of the kind can be, confirm the old experiments in 
a somewhat unexpected manner. 

Where Mr. Longridge has lost himself is in having unac- 
countably forgotten (we assume he once knew it) that these 
tests with narrow strips of plate are not to be considered as 
giving the strength of the rivetted work in a boiler. 

In a well-made boiler we have, first, the additional strength 
due to the overlapping of the plates to form the ring seams. 
Has it never occurred to Mr. Longridge, that if he eouk 
eliminate this element of strength in the thousands of boilers 
he has insured, having the section of the dome plate almost 
entirely cut away for the dome hole, as easily as he has 
forgotten it, the probability is, the majority of these boilers 
would blow up in a very short time? Secondly, when the 
plates break joint effectually the double thickness at the ring 
scams resists materially the buckling action of the plates at the 
joint under strain, to which, in single rivetting, we ascribed 
a loss of 20 per cent., and when we also consider the strength 
imparted by the plates breaking joint, we can cancel the 20 
per cent., when we shall have 5t per cent. for the strength of 
the joint as given by Fairbairn, who did not, however, 
| arrive at this figure inthe manner I have attempted to indi- 

cate, but by the mistake mentioned above, and by considering 
| (erroneously as I hold it) the friction of the plates at the 
| joints should be taken into account in estimating their break. 
ing strength. 








| 
in the ring seams the curvature of the plates must 


materially resist any attempt of the plates to buckle at 


| the joints under strain. With respect to the alleged 


seven years of age, had been in delicate health for several | discrepancy between the results deduced from Fair- 
months, during which he had resided in the South of France. | bairn’s experiments and those of Mr. Kirkaldy on double 


His death, however, occurred suddenly in Paris, on Friday, | 
| the strength imparted by the plates breaking joint is sup- 


May 22nd. Mr. Hopkins had for a long while been actively 
connected with the North of England iron trade, and, be- 


rivetted joints, we have only to recollect that in the former 


posed to cancel the loss of strength due to the punching and 


sides being a director in the firm of Messrs. Hopkins, Gilkes, | Tivetting, and we take the strength of plate to be that of the 


and Co., he was a partner in the firm of Lloyd and Co. 


various systems of cann 


Whitworth Orpyaxce.—The Committee on Artillery | 
Studies, alter nearly two years’ of consideration of the | 
, bave pronounced definitely in| my opinion is that the strength imparted by the double 


sound net section between rivet holes, which Fairbairn takes 


j at 70 per cent., but which in the Blackburn boilers was only 


about 60 per cent. 
Assuming a loss of section at the rivet holes of 30 per cent., 


favour of the Whitworth rifle cannon as that which, from its | thickness at the ring seams in well made boilers would justify 
material, the processes of manufacture, and the system, | us in taking the strength at even more than 70 per cent., 


mort pearly approaches perfection. 
phatically condemn the French system of cast iron strength- 
«ned by wrought-iron bands, as unscientific and practically 
proved ineffiaent. The Krupp gun, of Krupp cast steel, 
strengthened with bands, they consider unre liable, notwith- 
standing its fine material, chiefly owing to the uncertainty | 
and irregularity of effect which, they say, always attend the | 
action of the hammer, however ponderous, on masses of iron. | 
Finally, they consider the English Armstrong, Woolwich, | 
and Whitworth cannon much superior, in construction and | 
strength, to the best yet produced on the Continent, the| 
Woolwich an improvement on the Armstrong, and the 
Whitworth far ahead of either in the essential qualities of a| 
good gun. This superiority of the Whitworth cannon the | 
committee ascribe to the quality of the homogeneous steel | 
used, to the care in its selection, to the oil tempering which 
it receives, to the use of the hydraulic press instead of the 
hammer, and to the mode of constructing and connecting the 
cylinders and other parts of the gun. In relation to the 
quality of duration, the committee mention that, while 
the Krupp cannon has aa average life of 600 to 800 shota, the 
Whitworth cannon employed by the Brazilian forces during | 
the Paraguayan war, have averaged 3500 to 4000 shots each, 
without a single case of bursting or serious damage having | 
occurred among them.— The Brazilian Times. 


The committee em- | 


and with the boilers in question 70 per cent. is not too high 
so far as the steam pressure is concerned. 

I must admit that some of the figures I have used are 
assumed in the absence of any proper experimental know- 
ledge on the subject, but their reasonableness is borne out by 
experience. 

Vhen we collect all the cases on record of boilers failing 
first at the sound longitudinal seams through excessive steam 
pressure, the conclusion we must come to is that failure of 
sound longitudinal seams is one of the rarest causes of ex- 
plosions known, and the Blackburn explosion does not 
appear to call for any general reduction of preasure through- 
out the country. 

An inference we may draw from this second report is that 
jyth inch thicker plates might have saved the boiler, but 
many will wisely prefer good plates ~,th inch thick to bad 
ones jth inch. What avails it to have a trifle more thick- 
ness of plate to withstand the steam pressure when what is 


| really required is a more suitable material to bear the strains 


which try it far more than any steam pressure the boiler is 
ever likely to carry. It must not be forgotten that the 
greater variations of temperature consequent upon the use of 
higher pressures must tend to strain the plates more than 
formerly in the very way bad plates are least able to bear. 
In his second report Mr. Longridge suggests the transverse 


seam rip, which he considers to have been the primary rent, 
may have ‘been caused by the contraction of the bottom of 
the shell on the introdiiction of cold water. Now this is the 
first probable theory we have had advanced during the whole 
inquiry, and we may, therefore, hope for better things should 
there be occasion for another such investigation. 
I remain, Sir, yours truly, 
Leeds, May 30, 1874. RKoprert Witsoy. 
P.S.—I do not wish it to be understood from the above 
that I advocate carrying the flues over the boiler shell crown, 
on the contrary I fully share the prejudice against this 
ractice. What I object to is that the explosion should 
ave been ascribed to the setting without any apparent 
positive evidence. 








LARGE BELTS AND BELTS FOR ROLLING 
MILLS. 
To tue Epiron or Encrngerine. 

S:x,—In your issue of March 27, 1874, p. 225, an account 
is given of the “ Largest English Belt.” Allow me to pre- 
sent the following : 

“At the New Jersey Zine Company’s works at Newark, 
New Jersey, U.S., is a quadruple leather belt of unusually 
large dimensions. It is 102 ft. long, 4 ft. wide, and weighs 
2200 Ib. The outside layer consists of two widths, the second 
and fourth layers of three widths, and the third layer of four 
widths; all the layers being rivetted and glued together, and 
the end joints of the pieces forming the several layers are 
lapped to give the greatest tensional strength to the whole. 

“It runs on an engine band wheel 24 tt. diameter, with 
straight face 4 ft. wide of smooth turned iron, and over a 
driven pulley on the line shaft of 7 ft. diemeter having 
similar face, the centre of which lies 5 ft. abuve the engine 
shaft. 

“It has been in use three years, is doing well and giving 
no trouble, even when doing its heaviest work. 

“ The engine has a cylinder of 28 in. diameter and 5 ft. 


steam and 14 |b. of vacuum ; estimated capacity of belt 250 
horse power, velocity 3080.7 ft. per minute, and 49.3 square 
feet of belt travelling per minute per horse power.” 

The Messrs. Alexander Brothers of this city have just com- 
pleted a double leather belt 36 in. wide, 96} it. long, weigh- 
— Ib. 

ut of all belts, those made by the New York Belting and 
Packing Company take the lead for size. The following in- 
teresting particulars have been kindly furnished to me by Mr. 
D. P. Dieterich, the company’s agent, 508, Chestnut-street, 
in this city: 

“A few of the recent orders now being filled will convey 
an idea of the magnitude and quality of the work done at 
this establishment. Messrs. Armour, Dale, and Co., for their 
grain elevator, Chicago, have ordered 22-in. 4-ply belts, 
averaging 269 ft. each in length, total 5918 ft., one new main 
belt, 48 in. wide, 5 ply, weighing 2300 lb., and which is 
272 ft. in length, also 12 18-in. 4 ply, each 268 ft. long 
making a grand total of 7006 ft. by this one firm alone. The 
Wabash Elevator Company, Toledo, Ohio, have ordered one 
belt 44 in. in width, 6 ply, and 300 ft. in length, also 10 belts, 
22 in. wide, 5 ply, each 300 ft. long. Jesse Hoyt and Co. 
have ordered one 42 in. wide, 5 ply, and 237 ft. long, also 
seven 22 in. wide, 4 ply, each 231 ft. long. 

“The Buckingham Elevator Co., at Chicago, was fitted 
out by this company four years ago, and notwithstanding a 
continual daily wear and tear, all the belts seem as good as 
new. In this elevator is what is termed the ‘Champion’ belt, 
it being 48 in. wide, and 320 ft. long. This mammoth belt 
has six thicknesses or layers of duck and rubber, and weighs 
8600 Ib., being the largest belt in the world. It runs as 
smoothly, and is altogether as perfect in its action as a belt 
of one-twentieth its dimensions, and gives perfect satisfaction. 
To make a belt of leather 320 ft. in iength, three thicknesses, 
would require about 259 hides, and would cost double the 
price of a rubber belt of the same length, width, and thick- 
ness, while it would have neither the strength, elasticity, nor 
the peculiar friction or clinging surface that rubber alone can 
give, and which enables these wonderful belts to drive the 
ponderous wheels of the great establishments in which they 
are now so generally employed. 

An Englishman travelling in this country in 1871] put the 
following paragraph in print : 

“Nearly all rolling mills in Pittsburg are driven with 
belts, from 20 in. in breadth upwards; something like the 
pane may be guessed at from the following: One mill 
nas a pulley 26 ft. diameter, 66 in.-face, with two 32-in. belts 
running to a pulley overhead, about 8 ft. diameter. Another 
is 25 ft. diameter, 45-in. face. Engines with such wheels 
and belts are being built every day, giving great satisfaction. 
“The question of driving rolling mills with belts might be 
dwelt upon, but its advantages must be apparent to any 
practical man.” 

A correspondent of mine has furnished me with additional 
particulars, which I give below : 

“ In driving 8-in. trains of rolls, the practice here (in Pitts- 
burg) is, when driving direct, to use engines of from 12 in. to 
16 in. diameter of cylinder, similar in construction to the 
usual slide valve engines the country over, and working under 
a‘boiler pressure of, say, 90 lb. to the square inch, and 
average piston pressure of 50 lb. The 12-in. cylinders have 
— inadequate, the Min. have ample power, and the 
6 in. have an overplus. 

“The piston speed of these engines is invariably high, 
seldom less than 400 ft. per minute, frequently 600 and 70, 
and sometimes as high as 800. 

* Fourteen inch belts have proved insufficient in driving 
such a train, 16 in. do very well, and 18 in. are wider than 
needed. The 16 in. and 18 in. are, however, commonly used, 
and are always double leather or two, or three-ply gum belts. 
“ When driven from the line shaft, which is the usual plan, 
6 ft. pulleys are used, both on line and on rolls, say, 25 ft. 
between centres, {and the angle of belts with a vertical line 
about 20 degs. Sometimes the pulley on rolls is made 














stroke, makes 35 revolutions per minute under 70 lb. of 
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heavy, but commonly separate flywheels, of about 8 ft. 
danke, and 4 tons weight are used. ‘Tighteners are 
seldom employed, speed of rolls from 150 to 250 revolutions 

r minute. 

“In a steel mill here, a 20-ft. flywheel pulley on engine 
shaft, ranning at 60 revolutions per minute, drives a 6 ft. 
pulley, 4 tons weight, on the train at 20 ft. distant, between 
shafts, horizontally. The train is a 9 in. one, belt 17 in. 
wide of peo os gum, and no tightener used. 

“ The belt slips while rolling len, which would 
indicate insufficient momentum in pj of belt contact on 


the flywheel 7 the train. 
“ Greater di Gpart of shafts and less difference of 
diameters of pulleys would give, therefore, a better belt result. 
“I have never portend > J ion to the use of belts in 


rolling mills on the score of i ‘i 
ours a ully, 
. H. Cooper. 
135, Wistar-street, German Town, Philadelphia, Pa., U.S.A. 





THAMES TIDES. 
To THe Epirom oy EnGiInegeiya. 

Srr,—I had intended my last on this subject to be final 
(at least for the season), but wish to explain more definitely 
the mode of estimating the excess of actual range of excep- 
tionally lofty tides over the calculated heights by the 
Admiralty Tide Tables. This will be best illustrated by first 
stating that prior to and from: 

ft. in. ) Above the 


1845 to 1857 low water was reckoned 3 3 | sill of the 


1858 to 1861 is is 8 7 | Wapping 
1862 to 1868 » % 3 9% > entrance 
1869 ‘“ “ 8 2] of the 
1870 to 1874 > mA 2 9} London 
Docks. 


Just as the estimate of the half spring range had been 
9 ft. 7 in. up to 1868, or 19 ft. 2 in. total oscillation, 3 in. 
short of Russell and Gream’s estimate of 1799 and 10 ft. 4in. 
now, or 20 ft. 8 in. range, so the low water correction has 
been a fluetuating quantity, whilst at Sheerness the half 
spring range has been all the time a constant one of 8 ft. or 
16 ft. lift of tide. 

The following is an exact estimate of the excess of actual 
over-estimated range at the London Docks for each individual 
tide ; in the first estimate for Blackwall it was as compared 
with the highest range for the year—the mean result is 
nearly the same : 








\€a |s $ | 
| 38 = 2 
S 
iz 2 -S q 
e2gig2 [ze | ge) z 
— : > 

TIDES. s lis. a < 
pe st ee Ss. 
zeul£sd| ee 38 
ea &4 
S 8 he 
ae eR ) ft.in, ft in. ft. in. ft, in 
Neap a.m. January 24, 50 3 4 3 8 16 8=6 $ 
Spring p.m. Noy. 12... 2 3 7— i—20 5=>2 9 
- Feb. 15 54 22 3 i—: t+—19 3 3 9 
Dec. 22 ... 1863 2210+ 3 6—38 9—16 9=510 
o Nov, 2 1866 22 1¢ 3 4— ) 200 3=2 2 
s Feb. 8 1868 2210+ 3 0—38 9-19 2=211 
March 1 1869 22 10 8 4-— 2—-21 7 1 5 
March 20 1874 2210+4 4—2 9--22 3=2 2 
The mean excess of the above tides, 1850-60 inclusive, is 


3 ft. 7 in., or 1 ft. 5 in. greater than that of March 20, 1874. 
The mean of these tides as estimated in my former letter for 
Blackwall was 3 ft. 1 in., the objeet being to show in each 
case how closely the differences run through long terms of 
years. The amplified table of corrections as applicable to 
London for certain docks was first given in 1857, when the 
range or height of tide began to be estimated from low water 
of spring tides referred to fixed dock sills, and the low water 
correction in a tidal river undergoing development must be 
a fluctuating nee? within such influences caused by 
opening up the channel by modern bridges, of enlarged water- 
way, and continuous dredging deepening the low water 
channel, the slight apparent variation in a contrary direction 
of low water, namely, putting up the level, though ano- 


malous, and ating from deductions from observa- 
tions extending on agente terms of years, were practi- 
cally unimportant for navigation as they are all 


referred to fixed sills, and early tables for 1835-45, and 
prior, gave the heights from the sill for range of tide; and 
this was the case at Sheerness in 1845 and ante, when the 
deduction for the actual rise of tide above low water springs 
was then, as the addition is now on the present system, 
9 ft. 2 in. 

The remarkable change in the river of late years resulting 
in the lowering of low water nearly 5 ft. at London Bridge, 
cannot be too persistently pointed out, panied as it is 
by a corresponding though minor elevation of high water, 
and the unquestionable fact, anomalous to and doubted by 
many (even professional men),’ that the low water level 1s 
now 2 ft. lower at London Bridge than at Sheerness, is evi- 









dence of the ase and maturing of the natural agencies 
of the great litan river resulting from engineering 
impro when the really national importance of 
the q ‘considered, cannot well be too mush insisted 
on or too pe : 
am, Sir, yours truly, 
J. B. Semetan, Meat, Inst. C.E. 
11, Great Queen-street, Westminster, 8.W. 








Frencu Rattwars.—The of new railway constructed 
in France in 1873 was les. Of this new railway, the 
six great companies only constructed 2363 miles. The balance 
of 2164 miles was by small miscellaneous com- 
panies, which exhibited last year proportionately more 
activity than their great neighbours. 





STEAM JACKETS. 
To tae Eprtor oy Exeinernixe. 
Srr,—In my letter addressed to you last week, I have made 
a mistake with respect to —— of fuel by the 
I experimented upon. I stated uantity to be 14 cwt. 
per week, This should be per day. diy correct this, and 
Believe me, yours obediently, 
Jouy PINcHBECK. 
27, Leadenhall-street, London, May 28, 1874. 


To tus Eprror oy EnetneeRina. 

Srn,—As a reply to a letter from Mr. F. H. Crohn in yours 
of the 22nd May, will perhaps help to explain the i- 
ments on steam jackets which ‘ou published in yours of the 
15th May last, I trust you will give me space for this letter. 

The steam in the experiments was cut off carlier when 
working without steam in the jackets than when steam wasin 
them, the expansion being as stated 14 to 1 and 11 to 1 re- 
spectively. 

I considered that raising the temperature of the same 
quantity of condensing water the same number of degrees in 
each experiment, both with and without steam in the jackets, 
was the proper comparison between them. - 

In two other experiments to determine the value of steam 
jackets made by Mr. B. Donkin, jun., and myself upon a 
similar but smaller compound engine than the one referred 
to, the expansion was kept exactly the same in both cases, 
namely, 9 to 1, the pressure of steam was 46 Ib., and the 
quantity of condensing water was so regulated that its 
temperature was about the same when leaving the hot well 
in each jy ma —— were that it required 244 lb. of 
steam per indicated horse power per hour with thé in 
jackets, and 394 lb. oitheet seanda j 

Our firm have not had the o; ity of trying the same 
engine expanding 40 Ib. steam four times with and without 
steam in the jackets, but have ried ‘ pound 
engines, both of our make, one with ateam in. thepjackets 
exerting 140 indicated horse power, and the other without 
steam in the jackets exerting 90 indicated horse power. In 
each case the steam was about 40 lb. pressure, and was ex- 
panded four times. The result of these experiments was a 
saving of from 23 to 25 per cent. by the use of steam 
jackets. 

I do not see why marine engines with a piston speed of 
360 ft. or 400 ft. per minute should not follow the same law. 

From theory and experiment I am led to infer that the 
larger the engine the less steam is saved by using steam 
jackets. The compound engines however of most of the 
modern steamboats are not so large but what I can quite 
believe that there is an economy in favour of steam jackets of 
from 15 to 20 per cent. These jackets must, however, be 
really steam jackets, and not have air, water, or a mixture 
of both in them, as is often the case from bad designing or 
other causes. 








I am, Sir, yours truly, 
B. W. Farry. 
London, June 3, 1874. 


SEA WORMS. 
To rus Epitor or Exeingenine. 
Sin,—In perusing the account of “ The East River Bridge, 
New York” in your issue of March 21, 1873, I noticed under 
the headin of * Sea Worms” a statement to the effect that 





fresh water is fatal to the Teredo. Some years ago the 


Russians built a magnificent dock at Sebastopol in which to 
repair their vessels, and, as the Black Sea swarms with the 
ship worm, thought to avoid the ravages caused by this pest 
by supplying their new floating dock with fresh water, and 
with this object in view brought a river (the Tchernaya) for 
some miles oyer aqueducts. To their disgust they found 
that instead of destroying the ship worm the fresh water 
promoted the growth and increase of this destroyer; then 
they were compelled to return to the use of the Black Sea 
water, sadder but wiser men. It was a costly experiment. 

I feel bound to make this comment on the paragraph in 
your paper for the benefit of young men, who possibly may 
not know that the Teredo navalis can and does flourish in 
fresh water. I believe that creosote effectually stops the 
progress of this marine pest. 

I am, Sir, yours respectfully, 
D 


[The above letter, received some time ago, was accidentally 
mislaid, hence the delay in its publication —Ep. E.] 








INDIAN PUBLIC WORKS DEPARTMENT. 
To rum Epitor or Exetngeerive. 

Sin,—In the issue of your paper dated the 27th of March 
last, 1 see that you have published at the request of some one 
signing himeelf “Junglee,” an address headed, “To the 
Students of Cooper’s Hill College,” in which the young men, 
studying at the college, are urged to agitate for the securing 
to themselves and to their brethren already in the Public 
Works Department of the Government of India, of improved 
pension rules and social rank. On the subject of the ad- 
dress itself I have no remarks to offer, except to say that I 
heartily wish “Junglee” and the students every success. 
My only object in penning this letter is to deprecate the use 
of expressions like the following : “The great battle of eon- 
—- salaries — fought and — in a teeth of the 
whole opposition o: mili mem of the department.” 

Now, task is not such ond ge calculated to convey to 
the minds of these young students the impression that t 
is habitual antagonism between the civil and as mem- 
bers of the department for which they are being educated, 
and that they must expect to find an enemy in every military 
member ? 

I ask, is it wise to teach such ideas to young men about to 
come out to India, when the majority of them will have to 
serve under military members at some period or other of 
their career ? 





as the framer of the 
is may be I feel sure that every 
the » whether civil or 


; 
é 


“the whole opposition of 
military members” is not only injudicious, as I have 
endeavoured to point out, but it is actually untrue. “‘ Junglee,” 
or whoever it was that penned the “address,” is evidently 
unaware that nearly every military member of the depart- 
ment, who had the option (and it was optional with most of 
us) selected for the “consolidated salaries” in preference to 
the old system of “ staff salaries and military pay and allow- 
ances.” We welcomed the change, how then can we be charged 
with wholesale opposition? I am but one of many others 
who have reason to be grateful to our civilian brethren for 
the agitation, which brought in “ consolidated” salari 
«Jun ” and those who agree with him, may rest ass 
that the true opposition lay, not in the military members of 
the department, but in the financial consequences of the 
meas 


ure. 
I enclose - card, and am faithfully — 
Calcutta, May 3, 1874. yyaL EvGin eer. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiessroven, Wednesday. 

The Cleveland Iron Market.— Yesterday there was @ 
large attendance on ’Change at Middlesbrough, but the 
amount of business transacted was smaller thanever. No. 3 
Cleveland pig iron, being scarcer owing to the irregular 
working of the blast furnaces, was quoted at 77s. 6d. per ton. 
Conversation was almost exclusively confined to the Cleve- 
land miners’ strike. In the finished iron trade there is con- 
siderable depression, and the aspect of affairs is very gloomy. 


The Great Strike of Miners in Cleveland.—The difference 
between the Cleveland mineowners and the 10,000 men on 
strike is getting wider. Matters are becoming more serious, 
and a great crisis is expected. Yesterday the mineowners 
held a meeting at Middlesbrough, and resolved unanimously 
to inform the miners’ secretary that if the existing strike 
continues over the present week the mineowners will meet 
on Tuesday next to declare a further reduction of wages. 
The amount of reduction was not indicated, but we have 
reason to believe that the wages will be decreased 20 per 
cent. instead of 12} percent. as at present proposed. Every 
day’s stoppage of the Cleveland mines is now seriously 
affecting the trade of the North of England. In addition to 
the many blast furnaces damped down and actually blowa 
out, we have to mention that Messrs. Bolekow, Vaughan, 
and Co. have blown out three at Eston, and Messrs. Thomas 
Vaughan and Co. have damped down the whole of their 
South Bank furnaces and blown out their six large furnaces 
at Clay Lane. Those facts ought to convince the miners 
that the employers are in earnest, and that the condition of 
trade is not what many of the miners imagine it. It ia 
feared that the miners will not offer to resume work next 
week, and that the strike will be prolonged several weeks. 
Should this unhappily be the case, it will be difficult to esti- 
mate the amount of loss and suffering that will follow. 


The Coal and Coke Trades.—By the suspension of iron- 
works in Cleveland, the coal and coke trades are injuriously 
affected. There is a most abundant supply of all kinds of 
fuel, and consequently prices are lower. If the Cleveland 
miners’ strike continues much longer a number of the 
collieries will have comparatively little to do, 


Engineering and Shipbuilding. —On the northern rivers 
there is a good deal of shipbuilding going on, and the marine 
engineering is consequently brisk. The bridge and loco- 
motive depart ments are also fairly occupied. 


LiaurHovuse on tHe Corpizee Rocx.—For many years 
it has been proposed to erect a lighthouse on the Corbiére 
Rock, on the south-western point of the Island of Jersey. 
The mail packets, which make the eg 2 for England to 
the Islands in the most stormy weather, never ventured to 
round the Corbiére after night had fallen, there being no 
guide to indicate the proximity of the dangerous rocks. 
Eighteen months ago the States of Jersey, after a considerable 
loss of time had been incurred in a dispute with the Trinity 
House as to the maintenance of a light on the Corbiére, de- 
cided to erect a lighthouse, and instructed Sir John Coode, 
under whom the new harbour works at Jersey are being 
carried out, to superintend the work. The lighthouse has 
been full pleted, and on Monday night was 
lighted for the first time anently. It stands on an 
elevated rock about 500 yards from the mainland, and is sur- 
rounded on all sides by vast rocky beds, which extend a con- 
siderable distance seaward. ‘The building is entirely of 
Portland cement concrete blocks, and is the first of the kind 
which has been so constructed. The top of the rock on which 
the lighthouse stands is 109 {t. above the mean level of the 
sea, and the light itself 135 ft. Gin. The lantern is 10 ft, io 
diameter, manufactured by Meesrs, Chance Brothers, of 
Birmingham, the illuminating a tus being dioptric of 
the second order, and the light visible at a distance of 1/ miles. 
A large fog bell is con with the light, and in foggy 
weather will give three strokes in six seconds, followed by 
an interval of thirty seconds. The States Committee, who had 
had the t of the construction, paid a visit to the 
Corbidre on ry afternoon, and, rondo 7 orm the 
work in company with Sir John Coode, ex themselves 
satisfied with it, and ordered the lighting of the lantern at 
right. 
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THE FREEBOARD OF MERCHANT 
SHIPS. 

Tue question of the freeboard of merchant vessels, 
which has for many years been more or less under 
discussion to — little purpose, has, within the 
past twelve months or so, been the subject of re- 
newed interest, and has given rise to vigorous 
thought and action which have together made a 


- | dangerous, 








decided and permanent advance towards a solution 
of the question. The powerful pressure brought to 
bear upon the legislature to fix by law a hard and 


fast load line fer all vessels has done much good 
in proving by the exhaustive examination of the 
case which ensued, that it would be impossible to 


fix a hard and fast maximum load line without 
doing one of two things, viz., to encourage and 
countenance overloading by law, or to seriously 
hamper and interfere with the safe carrying trade of 
the world, with the prospect of placing English 
shipowners at a ruinous disadvantage in some trades 
compared with foreigners. 

It is almost obvious, but it has required a vast 
amount of argument to prove it to some, that a 
vessel running across the Channel in the middle of 
summer could carry a certain cargo with less fear 
of foundering than she could cross the Atlantic in 
the middle of winter with a much lighter cargo. 
But if the winter Atlantic load line be fixed as 
the legal maximum on all voyages, it would be 
sosheadl , unjustly, and unnecessarily restricting 
the vessels’ carrying power on the short summer 
voyage, to an extent which would perhaps destroy 
all hope of a profit on such voyages, with forei 
ships in competition. On the other hand, if the 
maximum safe load line for a summer voyage 
across the English Channel be regarded as the legal 
maximum load line for any voyage, it would in- 
evitably lead to this load line being adopted for 
other voyages, for which it would be positively 
Between these two extremes there is 
for every ship an endless number of safe and 
m4 load lines, each depending upon the par- 
ticular voyage, the season of the year, and the 
nature of the cargo and stowage. Hence the diffi- 
culty and almost impossibility of fixing by law any 
hard and fast load line, even supposing the diffi- 
culty of framing a rule which would apply with 
equal justice to all vessels to be definitely over- 
come. Mr. Plimsoll’s original idea of fixing the 
load line by Act of Parliament must, therefore, be 
abandoned. There can be very little doubt that 
the Royal Commission, after all the evidence they 
have heard on the point, will go dead against it. 
And as Mr. Plimsoll himself has recently found a 
substitute for his previous load line, we may expect 
that we have heard pretty nearly the last of a ‘ hard 
and fast” load line for along time to come. Yet 
no one acquainted with the subject can doubt that 
overloading exists to a fearful extent in the mer- 
cantile marine, or that a very large proportion of 
losses is due to this cause alone. We do not here 
refer especially to the flagrant cases, which are for the 


most part being picked up, or indirectly oe pe 


by the vigilance of the Board of Trade. What we 
refer to more anise J when we speak of the 
dangers of overloading, is the great temptation there 


“lis, even among respectable shipowners, to increase 


imperceptibly the amount of cargo, until the practice 
becomes countenanced, and in the end prevails, of 
loading vessels, and especially steamers, deeper than 


ox | they should be loaded. Many vessels are constantly 


running in this condition, while everybody con- 
nected with them has got to believe they are in per- 
fect trim, They have perhaps met heavy weather 
on more than one occasion, and behaved well, This 
confirms the practice, but a time comes at last which 
finds out the weak point, the weather is called 
extraordinary, and the vessel to the bottom. 
This is not criminal overloading, but the result of 
ignorance on the one hand owing to the absence of 
any recognised standard of reference as to safe load- 
ing, and on the other the effect of keen competition 
and a desire to make money as fast or faster than 
others in the same line of business. 

Among the various proposals for lessening these 
dangers the most simple and practicable are the 
following, namely : 

1. To place on every vessel amidships a scale of 
feet to mark the free in somewhat the same 
way as it is now insisted upon for marking the 
draught of water forward and aft. 

2. ‘To place on the side of every vessel amidships 
a mark or marks showing the height at which a 
certain proportion of the internal capacity would be 
cut off and be above water if the vessels were 
loaded down to those marks. 

3. To determine upon a scale of freeboard which 
would apply equally to the different types of 
vessels, and represent,what would be a fair load 
line for the vessels upon ordinary voyages. ‘To 
recognise this load line, not as a hard and fast load 
line, but simply as one for guidance, and to throw 
the onus upon the shipowner in the event of his 








i 


pro is the simplest of the : 
and the reasons to be urged in favour of a com- 
pony See of the freeboard amidships are at 
et ee that can be urged for making 
every vessel have ht of water marked on 
the bow and stern, It would enable the officers of 
the Board of Trade, or any others interested in the 
loading of the vessel, to read off the amount of 
freeboard as easily as they can now take the 
draught of water, and the two sets of figures in 
themselves would enable a rough idea to be formed 
on the spot as to the extent of the loading. This 
simple action might form a check upon overloading, 
but it is only likely to do so indirectly by acting 
upon the fears of the owners as to some possible 
contingency, It would cause a certain restraint, 
but it would unfortunately act least powerfully on 
the more reckless, and would cause uneasiness and 
uncertainty in the minds of those only who are 
most anxious to do only what is safe and right. 
There are other objections to this proposal, which 
all apply to the proposal No, 2, and they will be 
considered under that head. 

The second proposal, which is generally known as 
Mr. Rundell’s, is to mark the percentages of spare 
pee ger amidships, or more correctly speaking to 
mark the percentages of internal capacity which 
would be above water at certain draughts of water. 
If we were dealing with vessels all of the same type, 
or approximately so, this plan would doubtless meet 
with general approval, because then a mark show- 
ing say 25 or 30 per cent. of spare buoyancy would 
form a fair general guide for loading. It would 
have this merit over merely marking the freeboard 
by feet and inches, that it would place full and fine 
vessels upon an equal footing. ‘There would of 
course be the difficulty between ships of different 
sizes, because universal experience is in favour of 
allowing a larger proportionate amount of free- 
board or spare buoyancy in large vessels than in 
little ones, so that there would probably have to be 
a sliding scale of percentages somewhat similar to 
the present sliding scale of inches clear side per foot 
depth of hold known as the Liv 1 rule for free- 
board. And here we come tumnetiately to the chief 
obstacle to Mr, Rundell’s pro . He has sug- 
gested the marking on all sailing ships the height 
at which one-fourth of the internal capacity or 25 
r cent. would be cut off. This would be pretty 
near the load line for small ships, but would be far 
too deep for large ones, and would be a direct 
encouragement to large vessels to load down to- 
wards it. Would it not, therefore, when we are 
placing a percentage mark on the side of a vessel, be 
better to put one which would indicate the depth 
to which the vessel could fairly be supposed to load 
than to a mark likely to mislead. 

When we come to steamers, with all their varieties 
of type, proportions, and superstructures, the ob- 
jections to placing a uniform fixed percentage mark 
on all of them becomes far more serious than in 
sailing ships. In the first place, there is a difficulty 
in many vessels of knowing to which deck the spare 
mag" should beestimated. There are, in addi- 
tion to the complete three-decked steamers afloat, 
many having spar decks, or awning decks, and 
others which are really spar-decked vessels, but 
without the title, Some of these should, ia all 
fairness, have the benefit of having their spare 
buoyancy estimated to the upper deck, while others 
should only be estimated to the main deck, and to 
discriminate between them, some standard as to 
strength would have to be instituted, which would 
lead to endless difficulties, and open up the broad 
question of proportioning freeboard in relation to 
the structural strength. Mr. Martelli, who has de- 
voted much attention to this question, says, in his 
able paper ‘‘ On Freeboard,” read before the Insti- 
tution of Naval Architects, and reprinted in Enat- 
NEERING May last, ‘Thus, in a flush-decked vessel 
having a surplus buoyancy of 27 per cent., by the 
erection of a raised quarter deck it would be re- 
duced to 244 per cent. ; with the more ect pro- 
tection. of a full p, it would be reduced to 23} 
per cent.; with entire main deck covered in 
with an awning deck, it would be reduced to 19 
per cent.; with a spar deck lightly constructed as 
described (having only half the frames extended to 
the spar deck), it would be less by 13} per cent. ; 
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and in spar-decked vessels of yarious degrees of ad- 
ditional strength above the main deck, the surplus 
" 








displace ment to the same «ds k would be reduced in i 


relation to the nearer approach of the topsides to 
that of a three-decked ship 


Here, then, we may have in two ships of the same 
princely uo] dimer a difference of 13) per cent, of 
Spare uoyancy between th titable if ad line for 


each type, owing to one having a light covering 
deck, and the other being without any means of 
carrying up the protection for her engine and 
other openings above the main deck. 

lo put the same percentage mark on all thes 
vessels, whether it happens to come near the point 
to whicl they should be loaded or not, can s¢ urcely 
he considered otherwise than going to a great dea 
of trouble to teach people how to load their sl ps, 
and shirking the main point on which they wish to 
be enlightened, viz, what would be a fair draught 
to load their vessels to. 


It may be said that marking the freeboard in feet 
and inches equally shirks the difficulty of affording 
any guidance for loading, 1 that is quite true. 
But it does not preter | to do more than record the 
freeboard, whereas it would be possible to gé 
through th cientific proc of itainir a per 
centage of spare buoyancy w mut making peop! 
ir ve it was giving tl a mark for their 
guidance in loading. It would be jugt tl ume if 
\ d lel to mark a freel urd « all v sels of 
three inches to the foot depth of hold, We should 
! indirectly countenancin fal tandard of 
loading, although it might not be intended that all 


} 1 


Voss hould load to tl it d pth. 
‘The third proposal to which we have referred is 
that laid by Mr. Martell before t R 
sion, and since embodied by him in his paper “ On 
Freeboard,” from which we hav 
Mr. Martell admits the impractical 


hard and fast load line to all vessels, irrespective of 
the nature of the v« yage an 1 cargo, but he ma 

tains that for every vé | there is a certain load 
line which is as deep asshe should go to for ordinary 
voyages, and this load line he has en lied in a 
series of ‘Tables, which form beyond question the 
most valuable documents yet published on the load- 


t 

ing of merchant ships. ‘These Tables afford a ready 
means of arriving at the freeboard of ai 
from her registered dimensions of length, ‘ 
and depth, and her register tonnage under deck. 
They are based upon the principle of allowing a 
certain proportion of surplus buoyancy, but with 
this principle modified, and very properly so as we 
think, by additions to the freeboard on account of 
extreme proportions of length to beam. Mr. Martell 
takes the ground that if we interfere with loading 
to such an extent as to mark the sides of all ships, 

hould place the mark at what would be a fair 
load line for ordinary ocean voyages. He contends 
against this being regarded as a hard and fast load 
line, and thinks the owner of the ship should be 
allowed to load beyond this line if he chose, but 
that in the event of a casualty he should be required 
to justify his having done so according to the cir- 
cumstances of voyage and season. 

It seems obvious that if the officers of the Board 
of Trade, or any other public officials, are to be 
held responsible for stopping overladen ships, they 
must have some rule to fall back upon, if it is 
simply for the purpose of conducing to uniformity 
of practice throughout the country. It is equally 
clear that if a hard and fast line is impossible, the 
next best thing is an average load line, suitable for 
ordinary voyages. 

The elements necessary to be combined in a 
reference standard for loading are: first, simplicity 
of application; second, to be in accordance with 
the best experience obtained with various types of 
vessels; and third, that it should be based upon 
sound principles, so as to secure general as well as 





individual accuracy, and avoid leading to the con- | 


struction of ill-formed ships. These elements have 
been combined by Mr. Martell with very consider- 
able success, and they will do much to secure at 
least a tacit recognition of the Tables, It can only 
be by continued application of the system that 
shipowners will learn its value, and this is a ques- 
tion of time. On the other hand, if it gains the 
confidence of the shipping community, it will soon 
become a standard of reference in the law courts 
and about the docks, and would have to be recog- 
nised by the Government officials and underwriters’ 
officials who have to watch the depth to which 
vessels are loaded for their outward voyage. 
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| amidships in feet and inches is almost a necessary 


preliminary step in any attempt to check overload- 
ing, but that it cannot be more than a mere step 
until it is accompanied by some standard of refer- 
lence as to what is a fair load line, which, if we 
judge Mr. Martell’s scale of freeboard rightly, has 
been well supplied by him, But it is probably 
better, on the whole, that his ‘Tables should be 
allowed gradually to assert themselves, than that 
any official stamp should, at least yet, be placed 
upon them by the Board of Trade or by Lloyd's. 
Of Mr. Rundell’s proposal, we can only say that 
‘it would require active official interference and great 
labour to place his percentage marks on all ships 
with any degree of accuracy, which, in itself, is 
enough to prevent its adoption, and that when they 
were placed on vessels they would be more likely to 
prove mislea ling than to achieve the object sought 
by their author. 


RURAL SANITARY AUTHORITIES. 

Unper the Local Government Act provision was 
made for the appointment of both urban and rural 
sanitary authorities, on whom were devolved all the 
dutic pe rtaining to health, in regard to sewage, 
water supply, &c., the head sanitary authority being 
the Board itself. At the time of the passing of the 





early Acts, such duties were vested indiscriminately 
in corporations, local boards, guardians, and others. 
The position of these was regarded in the improved 


rules, which we have already explained, were 

laid down for the guidance of the newly constituted 

anitary authorities, their medical and other officers. 

pear from facts which have recently 
‘ 


| 
Acts, and only modified and better defined, and 


in certain cases such 
tary authorities are incapable of carrying 


out their assigned duties, or are wilfully ignorant of 


In preceding articles in this and previous volumes 
we have given full particulars of the present condi- 
tion of sanitary matters in most of our large towns. 
The disposal of sewage and the water supply have 


engage dour care! il atte ntic nh. In TRAD Y Cases it was 
pleasant to find that much progress had been made. 
tion, however, wis found in the 
< le, and what should be the 
healthiest part of the metropolitan suburbs, namely, 
the district comprising ‘Richmond, Twickenham, 
Brentford, and Isleworth. The two former have 
made every effort to get rid of their sewage, at 
present flowing into the Thames, stimulated by the 
I 
I 


One notable ex } 
ase of the most fashional 


rospect of heavy daily penalties being inflicted if 
uch a nuisance were continued. It was left for 
srentford, however, to set an example of deep sub- 
mission on the one part, and on the other of the 
most audacious contempt of law, science, and 
common sense that we have yet met with. 

The rural sanitary authority of Brentford Union 
is the Brentford Board of Guardians. They had twelv: 
months’ notice given them last November to the 
effect that if the y did not cease to send their si wage 
into the River Crane, which there runs into the 
Thames, the Conservators of the latter would take 
measures to bring them under the pe nalties to which 
the y are liable. Until a ve ry recent date, nothing 
but correspondence has been done by the Brentford 
authorities, and at last the Thames Conservators 
became determined to carry out their threat. Being 
now brought to a sense of their danger the sanitary 
authorities have taken the bull by the horns. They 
say that they can get no land for irrigation, and can 
find no other means of disposing of their sewage. ‘They 
have, therefore, issued the following notice to the 
householders of their district. We give it verdatin, 
for it is a unique specimen of sanitary absurdity 
and official incapacity : 

Brenttord Union, Rural Sanitary Authority. 
Brentford, May 23. 

Sir,—The Rural Sanitary Authority having been served 
with a notice from the Conservators of the River Thames, 
within twelve months from the 22nd of November last, to 
discontinue the flow or passage of sewage, or any other 
offensive or injurious matter, into the River Crane, or any 
stream or water-course communicating therewith (which said 
River Crane flows or runs into the Thames), and it appear- 
ing that sewage, or other offensive matter, runs into such 
river, drain, or watercourse connected therewith, from certain 
premises in your occupation, or belonging to you, I do 
hereby, on behalf of the above-named rural sanitary au- 
thority, give you notice within one month from this date to 
discontinue, by diversion or otherwise, the use of any sewer 
or drain directly or indirectly connected with the said river, 
| or any stream or watercourse communicating therewith for 
the passage or flow of sewage, or any other offensive matter 
of or from the premises in your occupation, or belonging to 


a . you. — 4 
To conclude, it would appear that the freeboard} This precious document has been served on the 





householders, much to their surprise and consterna- 
tion. We are at a loss to understand how any body 
of men could have authorised such a letter. The 
law insists on all sanitary authorities to provide 
sewers that shall entirely remove all sewage, &c., 
from the houses in their district. It leaves no 
option in the matter. The Brentford authorities 
have, however, made a law for themselves. Within 
a month they insist on each householder giving up 
the use of the present sewers, and of retaining on 
their premises the whole of their sewage. The 
consequence would be, if such a ridiculous instrue- 
tion were obeyed, that each house must be im- 
mediately provided with a privy and a cesspit, all 
the water-closets must be abolished, and conse- 
quently there would be a return to a system which 
would render nugatory some scores of Acts of Par- 
liament that have been passed for sanitary improve- 
ments, and some millions of money that have been, 
or are about to be, expended to avoid the very evils 
that this Brentford Board insists on inflicting. 
Had such a letter issued from a country local 
board, exeuse would have been possible, but in the 
present case it has been originated in one of the 
most intelligent and richest suburbs of London, the 
resort of our City merchants and titled families. Of 
course the scheme of the sanitary authority of 
Brentford is too illegal to be carried out. ‘The 
matter of surprise is, how it should have been sug- 
gested. We hail it, however, with much satisfac- 
tion. It proves to demonstration how utterly unfit 
boards of guardians are to become rural sanitary 
authorities, and will most probably lead to an 


amendment of the law on the subject, which should 


be effected with the least possibl delay. 

We have stated that it is incumbent on all sani- 
tary authorities to have a complete system of sewer- 
age carried out in their district, but it by no means 
follows that the sewers, when constructed, shall be 
efficient. We have recently seen an amusing in- 
stance of this, as disclosed in a district in the West 
of England. A newly-appointed borough engineer 
was surprised to find the sewers very defective. 
On examination, he discovered that the whole had 
been sewered, but the earthenware pipes of the 
main sewer had been so carelessly laid that the level 
for outflow had been entirely neglected, the joints 
were all open, and only in rare cases had the drain 
pipes from the houses been inserted in the main 
sewer. Consequently the sewers were filled with 
earth, night-soil, &c., and had all to be relaid. In 
that beautiful suburb of London, Hornsey, a large 
number of new houses have been erected during the 
last few years, but it is only during the last few 
wecks that in one of the main roads a sewer has 
been laid down, and the houses have yet to be put 
into communication with it. 

Another duty of rural sanitary authorities has been 
shamefully neglected, namely, that of the over- 
crowding of the poorer classes of houses, We have 
before us the statistics of three such houses, or 
rather hovels, in a village of Suffolk. One room, 
about 13 ft. square, accommodated a labourer and 
his wife, a daughter aged twenty-four, a son of 
nineteen, a boy of fourteen, and a girl seven years 
old. In a second instance a single-room cottage, 
about 10ft. square, had three beds containing ten 
persons of both sexes, all being, with the exception 
of one, above fourteen years of age, In a third in- 
stance were settled in one room, 13 ft. square, ¢ 
mother dying in consumption, two adult single 
girls, and a newly-married couple. We have per- 
sonally seen even worse cases than these, and the 
instances are not rare, but common in the pro- 
vinces. But we need not leave London for ex- 
amples of the kind. A week or two ago an inquest 
was held in Clerkenwell on the body of a child nine 
weeks old, being the second child that the same 
parents had lost by the same cause—suffocation. A 
sarman, the father, with his wife and family, lived 
in a room ]0ft. square, by 7 ft. high, giving some- 
thing like 700 cubic feet of air for half a dozen 
human beings. The coroner very rightly ordered 
the facts to be entered on the complaint-book at 
the vestry hall, so that the local authorities might 
have the matter officially brought before them, and 
this, we presume, will be the end of the matter. In 
a recent paper Mr. J. Bailey Denton has ably 
called attention to this over-crowding. He remarks 
that in the model lodging-houses 550 cubic feet, and 
in the barrack dormitories of the army 500 cubic feet 
are given to each person. He remarks that much 
good might be done by sanitary authorities in con- 
demning the practice of parents sleeping in the 
sane room as grown-up children of both sexes, 
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while perhaps lodgers occupy the rooms the children 
should have. No bedroom used by adults should 
contain less than 400 cubic feet for each person, 
nor, when used for children, less than 250 cubic 
feet each. 

It is apparent, from the few facts we have ad- 
duced, that we are only beginning to stir in sani- 
tary matters. As we anticipated in an article early 
in the year, the Local Government Board will have 
to contend powerfully with wilful ignorance, pre- 
judice, and obstinacy in the very authorities they 
have constituted as their executive for districts. It 
is evident that the head Board should not only have 
more power, but that its staff of chief inspectors 
should be greatly enlarged. At present the latter 
have far too much in hand to do it effectively, and 
we have seen to what extent local sanitary autho- 
rities are likely to help them. It is to be hoped 
that, before the present parliamentary session ends, 
something may be done which shall give more 
vigour to their action, even if their powers are 
extended almost to the verge of oppression on those 
who wilfully resist the demands of law, health, and 
common Bense, 

We are glad to find that in one quarter some 
progress has been made, The Twickenham Local 
Board have at last received the formal sanction for 
their drainage scheme of the Local Government 
Board, who have also sanctioned a loan for 20,000/. 
from the Publie Works Commissioners for the pur- 
pose of carrying it out, and it is proposed to imme- 
diately commence operations. Wimbledon, which 
has also been served with a notice by the Thames 
Conservators for having polluted the river by dis- 
charging sewage into the Wandle, has tried several 
schemes, and at last proposed a plan for dealing 
with the sewage by deodorisation and intermittent 
downward filtration. The inspector of the Local 
Government Board, however, declined to sanction 
this, but recommended certain modifications. ‘The 
land features of the scheme were accordingly 
altered to meet the views of the inspector, and this 
being sanctioned, the Local Board have advertised 
for tenders for the works, which will speedily be 
commenced, 

INDIAN HYDRAULIC CONTRIVANCES. 

In India a large variety of mechanical contrivances 
of a very simple nature are commonly used for 
raising water from rivers or wells or out of founda- 
tions of bridges, that are generally unknown to the 
English engineer. His natural tendency would be 
to use the appliances best known to him, such asa 
windlass and bucket, a common pump, a lift and 
force pump, or a winding-up chain carrying iron 
vessels ; of these the last only is very well known 
in India in a more simple form, as a chain of pots 
or a Persian wheel; pumps are purely European in 
origin, even a windlass is a comparative rarity, 
and sinee such things are not always available it 
often becomes necessary for him to adopt the native 
means of raising water and to learn what duty may 
be expected from them, ‘To aid him, or rather to 
save him needless trouble in measuring and cal- 
culating the duty, the following Tables, based upon 
data originally furnished by M. Lamairesse, of 
Pondicherry, for Southern India, and in the Roorkee 
professional papers for Northern India, but modi- 
fied and put in a form intelligible to the English 
civil engineer, may be found useful. It merely be- 
comes necessary to explain the meaning of a few of 
the Indian names of the contrivances, and state the 
mode in which they are used. 

Baling is one of the most primitive methods of 
raising water, but the English mode of filling and 
emptying a vessel or a bucket is not in vogue among 
the natives of India. A large flat dish of wood 
bark rendered water-tight, or leather stiffened by a 
frame, has two long cords attached to it at opposite 
sides, the other two ends of the cords being held 
by.two men, who generally prefer sitting down to 
their work, and together allow the dish to dip in the 
water, nearly fill itself, and then raise it, send it 
forward with a swing and let it empty itself above ; 
this can be done with a rapid and continuous swing- 
ing motion that is sometimes quite surprising. This 
method is of course only applicable under certain 
conditions, such as clearing foundations of water, 
and such cases as allow of sufficient room for the 
swinging; the lift is seldom more than 6 ft. though 
sometimes 7 ft.; buta series of such lifts can be 
easily adopted. 

The beam and bucket, or balance pole in its 
various modifications, is also a favourite contrivance 
for raising water from wells by hand labour; the 




















| Deraits. Work Done. 
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MacuINE, | Lift _, Gallons per | Power Exerrrp. 

| in | Men. | Uxen, 2°4F Cubic Feet Raised. | Day of Eight 

| Feet. 1 ifts Hours. 

Afts. 

r lift. | per hour. foot-pounds per second. 
1. Picotah ... Soe oo} 10 2 eee 600 Pes } 498 24,900 . x 10 80 
epee WE See te 300 144 «| 432 21,600 6.9 20.5=141 
Os te ove =m oe) 205 2 gue 240 1.60 | 384 19,200 6.2 x 20,5--127 
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8. Doublemot .. «| 225, « | 2 | 160) 182 | 9238 11,900 3.9X22.5= 87 

per minute 

9. Common pump... - 10 1 ose 60 7.77 } 466 23,300 74x10 = 74 
10. Mot éoe ose sel ae po 2 35 5.81 | 203 } 10,150 83x16 = 62 
11. Baling ... ove ese 5 2 1200 33 j 400 20,000 64x 56 = 32 
12. Beam and bucket Ps 16 1 ae 180 45 } 82 | 4,100 1.8x16 = 20 
5. Windlass ... ose eve 4 1 eee 84 2.00 | 168 ! 8,400 27x 4= 11 
14. Dal ose oa ons 5 2 0s Rt 5.00 |; 420 21,000 6.7x 5 = 83 
15, Single mot ies eee} 40 1 2 70 3.00 | 560 28,000 8.3x%40 =—132 
16. Double mot a“ oes ay 1 2 85 8.00 | 255 12,750 41x40 =—164 
17. Single chain of pots aie 410 1 2 168 75 126 6,300 | 2.0x49 —160 
18. Double chain of pots ...| 40 1 | 2 | 1388 240 | 830 16,500 | 58x40 =212 
19. Common pump ... Pon 4 ow | 2400 10 ; 240 12,200 | 89x26 = 97 
20. Liftand force pump .,..) 40 4 pos 1440 «20 | 2388 14,400 4.6x =—184 


lever, at one end of which is hung the water vessel, 
generally a large earthenware pot, is counter- 


weighted at the other end so as just to allow the | 


force of one man to raise the vessel when full. ‘The 


lever is often a beam naturally very thick at one end, | 


and requiring only to be carefully hung or sup- 
ported at the most convenient point for a fulcrum. 
In Southern India this principle reaches its fullest 
development in the picotah ; where a very large long 
tree, or a very large pair of trees bound together, 


becomes the balance pole, to work which a man | 


walks and runs backwards and forwards along the 
heavier arm of the lever, stepping off, when neces- 
sary, on to a raised stage; for this work special 
men, thoroughly accustomed to it, are absolutely 
necessary ; one managing the vessel, the other the 
balancing. ‘The size of these picotahs is some- 
times extremely large, and the lift consequently 
very high. 

The dal or jantu is a contrivance for raising 
water from 3 ft. to 6ft. high by means of a wooden 
gutter moving on a pivot, being a lever, or a double 
lever of the second order; there are several forms 
of this contrivance ; in the simplest, one end of the 
single gutter is raised by a man with a cord, or lever 
and cord, until the water runs out of the other end 


of the gutter into a trench; in the double gutter | 


there is a wooden partition in the gutter immediately 
above the pivot, and the water runs out through 
holes on each side of it in the bottom of the gutter 
into the trench; sometimes these are worked by 
cords and sometimes by means of the weight of a 


man and a counterpoise weight at the end of along | 


lever attached. 

The mot is an arrangement worked by oxen; it 
generally consists in a water vessel made of a com- 
plete ox-hide bound on to a wooden ring for an 
opening, raised and lowered by a cord running over 
a pulley, fixed immediately above or projecting 
over the well, the bullocks going down an inclined 
plane made for the purpose, when dragging up the 
water vessel or mot, which has to be dragged to one 
side on arrival above the mouth of the well and 
emptied by a man. In Southern India there is an 
improvement on this which dispenses with the man 
for emptying; the lower end of the mot tapers out 
to a good length, and has a smaller cord attached 
to it, which by means of a suitably adjusted catch 


causes the mot to empty itself on arriving at the | 


proper height. 

The contrivance generally called by Anglo-Indians 
a Persian wheel, but more properly a chain of pots, 
is almost identical with that used in Egypt, Nubia, 
Syria, Abyssinia, known there as the sakia; its ad- 
vantage is that it will raise water from any depth 


by means of sufficient animal power. In India it is | 
generally very much of the following description. | 
Two parallel endless ropes, united to each other by | 


rungs of wood or of rope pass over a vertical wheel 
and hang down to below the water surface in the 
well; earthen or leathern vessels are attached to the 
rungs, which discharge themselves into a trough 
through the vertical wheel, which is a double frame- 
work, Motion is communicated to the axle of this 
vertical wheel from a vertical shaft of wood that is 
turned by a pair of bullocks, by means of two 
wooden wheels working into each other. The 
upper end of the vertical shaft is kept in position 


| by a very heavy beam or tree which rests also on 
two supports, generally mud walls, beyond the 
sweep of the circle in which the oxen walk, ‘The 
principle of this rather rude but effective contrivance 
was doubtless the basis of the double iron chains of 
pots with brass buckets holding about a gallon each 
| that were used by the Romans, and hence also the 
remote ancestor of our modern chains of pots having 
chains of jointed bar iron, skeleton six-spoked or 
hexagonal wheels, and buckets or iron casks of the 
most improved form ; or again, somewhat like those 
used on the Metropolitan District Railway to clear 
the line of water and worked by steam power. 
Referring to the Table given, the details of which 
have been reduced and modified in order to 
show as much as possible what comparison may 
be drawn in favour of each machine, it will be 
noticed that the full amount of work done and 
| power exerted is there given for all cases, under a 
| theoretical condition that never occurs in practice. 
In each and all of these machines, acertain amount 
of work is wasted by leakage, spilling, faulty con- 
struction, or inexactness of form, delay for small 
| repairs, and many other such causes. ‘To obtain 
anything near the truth, therefore, a coeflicient of 
reduction that is purely empirical must be applied. 
| Some of these coefficients are given in the Roorkee 
| professional papers, others are obtained from other 
sources ; they may for our purposes in dealing with 
such rough machines be applicd equally to the 
| work done and the effective power exerted; but as 
the latter is the principal object under consideration, 
we shall reduce the amounts under that head only, 
| which become thus: 
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9 Common pump! .50 | 37 19Common pump .b0 48 
10 Mot «4. «| 70 | 86 20 Lift and force’ 
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j 


| These results may not at first sight appear to admit 
| of much comparison being made ; certain things are, 
| however, plainly indicated by them, the most 
| marked one being that all such rough hydraulic con- 
| trivances used in small lifts involve a great waste 
| of power as well as of water, much intermediate time 
| being lost between the lifts, and the machine itself, 
when on a large scale, being more properly made 
| and more carefully worked. This is shown most 
| on comparing the effective results of the North Indian 
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beam and bucket (12) with the Southern Indian 
picotahs (1, 2,3,); in the mots, on the other hand, 
the favour is on the side of the North Indian, pro- 
bably from his using an additional man. The chain 
of pots more exclusively used in Northern India 
appears to be, under theoretical conditions, the most 
alates of all these contrivances; the data given 
is unfortunately too rough to draw po he oe 
between such contrivances and the common English 
pump. The foregoing figures may, however, be of 


use to those unacquainted with Indian contrivances 


when first called on to deal with them. 


THE INTERNATIONAL EXHIBITION, 
SANITARY EXursirts. 


In our issue of May 22nd, page 375, we drew 
attention to some of the leading features of the 
sanitary exhibits in the International Exhibition 


at South Kensington, stating that at the period of | 


our jast visit all the methods of chemically treating 
sewage by precipitation were unrepresented so far 
as a practical exhibition of their methods and 
merits was concerned, Now, however, we may 
venture to give a description of what has been and 
is likely to be shown in this respect, so far as 
simple models are of value for such a purpose. 

The A BC process, producing native guano, is con- 
spicuous by its absence, as the directors of the 
company have very wisely decided not to exhibit 
their system. They found too many mechanical 
difficulties in constructing a model which would 
efficiently show the process, and, therefore, pre- 
ferred an absence from competition with others 
who have been, apparently, more successful in their 
attempts. 


At the concluding paragraph of our previous | 


article (see page 376 axée) we stated that the General 
Sewage and Manure Company, who have purchased 


Dr, Anderson's patent, contented themselves with | 


the exhibition of the plans of works at Coventry, 
recently opened for the treatment of its sewage. 
But beside this, specimens will be seen at the 
Exhibition of the crude sulphate of alumina they 
employ, and a model of a sewage extractor invented 
by Mr. Latham. We shall defer a detailed de- 


scription of the Coventry works until we have had | 
the opportunity of a personal visit. Meanwhile we | 
| places, is represented by a model at South Ken- | 
| sington. The process simply consists of the addi- 
| tion of milk of lime to the sewage, by which pre- | 


may state that according to the engraved plans the 
works consist of a series of departments so arranged 
as to carry the work on in an apparently effective 
manner. The works embrace manufactures of the 
crude sulphate of alumina used in the process, and 
various details, such as clay stores, engine room, 
alkali room, mixing apparatus, &c, The precipitat- 
ing tanks, which are four in number, are each 


| ments are good, but these do not affect the success 


estimated to contain about 225,000 gallons, and 
these receive the sewage after treatment, which 
essentially consists of the action of lime on crude 
sulphate of alumina. ‘The present estimated popu- 
lation of Coventry is 40,000, and the daily flow of 
sewage is about 1,800,000 gallons. It is stated that 
the General Sewage Company expect a valuable 
manure from their treatment of the sewage of 
Coventry, an expectation which we sincerely hope 
may be realised; but we have much doubt on the 
subject. 

We next turn to the Phosphate Company's 
process. ‘They have erected a wooden building in 
the Exhibition adjacent to the machine room, but 
outside. Both internally and externally the arrange- 


of the chemical part of the process. ‘This we have 
already described in the present and preceding 
volumes as consisting in the use of a natural 











precipitate. Using it as a fuel he causes the 
mineral matter it contains to be converted intoa 
cement resembling Portland cement. Specimens of 
these are shown in the shape of dried sludge, the 
same burnt, and then converted into cement. 
Pressed cakes of these show great tenacity with 
little porosity. 

It is much to be regretted that neither the 
Phosphate nor Scott’s companies exhibit tables of 
chemical analyses showing the composition of the 
sewage used, and of the effluent produced therefrom. 
It is from such analyses alone that any conclusion 
in regard to the value of either process can be 
arrived at, and in their absence the models are 
little better than chemical toys for the amusement, 
rather than the instruction of the curious. 

The Peat Engineering and Sewage Company 
have added to the exhibition of the charcoal they 
prepare, specimens of the sewage of Bradford, and 
of the effluent which their process affords, ‘The 
effluent is bright and contains little suspended 
matter, while the sewage is black from the presence 
of dye-stuff, liquors, &c. But in this, as in the 
preceding case, in the absence of comparative 
chemical analyses no deduction can be made as to 
the actual value of the process. 

The Carbon Fertiliser Company, which get 





| phosphate of alumina obtained from the island of 


Alto Vela, near San Domingo. This phosphate, after 


part of their charcoal from sea-weed, undertake the 
double office of producing a dry closet, and of 


j treating liquid sewage, ** Cycle Charcoal,” an 


being ground, is treated with sulphuric acid, and | animal product, also being employed. The refuse 


the soluble and insoluble matter resulting are added 


to the sewage, together with a little milk of lime | 


(slaked lime). Our visit to Barking early this year 
led us to state that the process does not per se defe- 
cate properly. The process as carried on by the 
model at the Exhibition, however, works very 
satisfactorily, when the effluent has been filtered 
through coke, as shown in the working model. The 
effluent drawn from the filter is everything that 
could be desired, but it seems to us that such a 
method of filtration would be too costly and un- 
certain in practice. If the company could only 
| carry out on the large scale what their model 
| succeeds in doing, their success, so far as providing 
a good effluent is concerned, would be guaranteed. 
But we must await their attempt at Hertford, where 
| we are given to understand their first attempt on 
| the large scale is about to be made. The company 


| place of the Native Guano Company, who have 
| given up the attempt. At some future day we may 
| possibly give the results of another personal 
| Visit to the Phosphate Company's model works at 
| Barking. 

Scott's process, now in operation at Ealing, and 
which has been tried at Birmingham and other 


| cipitation of suspended and soluble matter is 
fected. The effluent appears tolerably good, but 
| at the time of our visit an extra amount of lime 
| had been added. ‘The t feature of General 
Scott's process is the disposal of the sludge or 


have recently made an offer to treat the entire | 
| sewage of Leeds, say, 12,000,000 gallons daily, in | 


of the dry closet in which the charcoal has been 
used is distilled, giving as products ammoniacal 
liquor, tar, charcoal, and gas, consequently the 
| charcoal may be used for any number of times. It 
| by such repetition gathers the mineral matter of the 
excreta, and eventually becomes a manure said to 
be worth 5/. per ton. When mixed with the sul- 
phate of ammonia, produced by the previous distilla- 
tion, it is said to produce a manure worth 10/. per 
ton. The Cycle Charcoal is recommended as an 
excellent filter for sewage. 

| Such are the chief, or rather only, exhibits which 
refer to the chemical treatment of sewage. All 
appear excellent on the small scale, but each has yet 
'to be tested on the large scale to show either 
| chemical or economical value. Practically, there- 
| fore, their exhibition is of little value. 








AmegRican CeyTExyNtaL.—The City Government of Phila- 
de)phia has appropriated 1,100,000 dols. towards the erection 
of the buildings required for a proposed centennial exposition 
at Philadelphia in 1876. The object of the exhibition is to 
celebrate the cen of the declaration of American inde- 
poniones and also to illustrate the material progress achieved 
| by the United States during the last 100 years. 





Tus Wetiayp Canat.—According to a report by Mr. Page, 
28,000 cubic feet of water per minute is supplied by the Wel- 
land Canal feeder at ite highest point, which is reduced to 
12,000 eubie feet when at the lowest stage. Mr. Page re- 
| commends that the feeder be deepened 2 ft. to Port Maitland, 
and from Stromness to Dunnville 18 in. The object in n- 
| ing the feeder is to use it as the entrance from Lake Erie, 
| while the water will be drawn from the Port Colborne route. 
| Mr. Page estimates the cost of deepening the feeder, in- 
cluding 20,000 dols. for providing passing places, at 
90,000 dols. 
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CHESLERFIELD AND DERBYSHIRE 
INSTITUTE OF MINING, &c., ENGINEERS. 
Ansvuat Meerise 
Tue annual mecting of the members of the Chesterfield 
and Derbyshire Institute of Mining, Civil, and Mechanical 


Engineers was held in the Municipal Hall, Chesterfield, on 
Friday last, under the presidency of Lord Edward Caven- 
dish 


Prior to the commencement of the more formal proceed- 
lay the members visited the works of Messrs. W. 
mpany, where two coal-cutting machines, one 
taird, and the other by Messrs. Gillott and 





Snes af the 
Oliver and ( 
by Messrs. 
Copley, were exhibited. 

In opening the proceedings the noble chairman said that as 
they had spent some time at Messrs. Oliver's foundry the meet- 
ing could not bea very long one. There were a great many 


rad 
1 


papers down on the discussion list, but he believed some of | 


The first business was 
These were 


them would not be taken at length. 
the election of officers for the year 1874-75, 
found te be as follows: President, Lord Edward Cavendish 
Vice-presidents, Charles Binns, A. Barnes, RK. G. Coke 


George Compton, William Fowler, J. Stores Smith, Frederick | 


Swanwick, and J. T. Woodhouse. Council: “Messrs. E. 
Bromley, J. W. Fearn, W. D. Melford, J. P. Jackson, W. 
Oliver, W. Howe, E. Bainbridge, A. Carrington, 8. C. Wardell, 
and W. Wild. 

The ansual report showed that there are now 229 members 
and 18 students, as against 213 members and 19 students 


last year. The receipts during 1873-4 were 244/. 0s, and 
payments 252/. 16s. Od., there being 42/. of recoverable 
arrears. The net increase in the number of members is 15 


& members having ceased membership during the year from 
The income had been less and expenditure 

The increased cost 
of publishing the Transactions was 57/. 10s. The report pro- 
ceeded to state that “ The Council, however, take occasion to 


Various causes. 
greater than during the previous year. 


represent to the owners of works in the district that the time | 


has come for them to give their support to the Institute still 
more effectually than by individual membership 
application was made by the Committee of the North of 


England Institute of Mining Eogineers at its formation in 


1832, and was so well responded to that eighteen collieries at | 


once became annual subscribers to the amount of 81/7. 8s., and 


at the present time fifteen pits subscribe 72/. 10s., the annual | 


subscriptions ranging between 2/, 2s, and 10/. 10s. per 
annum. Improvements and superior practice in regard to 
mining operations especially must be, and loubtless are being 


advanced by this Institute in this district, in which results | 
All pro- | 


the proprietors of mines have the deepest interest. 
ceedings of each quarterly and the annual general 
have been published and supplied to the members : 
“The Council are much gratified and encouraged in their 
endeavours to insure a supply of papers for the future, by 
the improved attendance and the part freely taken by many 
members in discussion; clear and most satisfactory proofs of 
the general interest felt in the objects of the Institute. 
Competitive designs for the proposed public hall have 


neeting 


been supplied by architects, which designs members will | 
It is earnestly to | 


have an upportunity of inspecting to-day. 
be hoped that the important benefits contemplated by and in 
connexion with the proposed building, the great works in 
the neighbourhood, and the general industries of this mining 
district, comprised in several counties, will be shortly brought 
to a successful issue by liberal and adequate subscriptions, 
for which an appeal is about to be made.” 

The Chairman then said the next business was the discus- 
sion of Mr. Wardell’s paper on the “ Economy of Fuel,” but 
as he was not present it must stand over, and the next 
paper “ On Coal-Cutting Machinery” would be taken. They 
had seen the machines at Messrs, Oliver's yard. There had 
been on previous occasions a good deal of discussion as to 
the utility these machines. What was their opinion now, 
alter seeing them ? 

Mr. J. P. Jackson remarked that if the question of motive 


ae r coal-cutting machines were not quickly taken up the | 
’ 


and coal-cutting machine would come into operation. At 
Derby there had just been com pleted a machine to be worked 
by hand labour for coal cutting. le was informed that 
this machine would do the work of three men, and would 
not be a great cost. 


than they were being. They looked at the machines, dis- 
cussed them, and took no further steps. 

The Chairman inquired if there were any coal-cutting ma- 
chines in use in the neighbourhood ? 

Mr. T. W. Evans (District Government Inspector) was 
not aware that there were any in this locality. 
several at work in the Wigan district, but he did not think 
they were a success, although they could be better employed 
in that district than elsewhere. They could be better used 
in any district where the seams of coal were thicker than they 
were in Derbyshire. 

Mr. W. Howe said it would not be right to allow the 
remarks of Mr. Jackson to pass without contradiction, when 
he stated that a machine could be worked by hand to do the 
work of three picks. He could not see how any man’s power 
could be applied more efficiently than by pick. 

r. Haggie observed that the machines were being worked 
with great success in Scotland. 

The Chairman remarked that he was informed the great 
difficulty there was the motive power, to which Mr. Haggie 
replied that there was no difficulty in that respect. 

Mr. Barnes believed the price of the machines was an 
obstacle to their adoption. After some further discussion, a 
hearty vote of thanks was accorded to the authors of the 
various papers on the subject. 

The next subject was that of “River Pollution,” in open- 
ing the discussion on which 

His Lordship remarked that Mr. Coke had performed a 
high service in reading his paper. It seemed impossible to 
mention a subject of greater importance, and be thought any 
one who had read the paper would notice that Mr. Coke had 


Such an 


If the machines at present before them | 
were intended to be successful they ought to be more pushed | 


There were | 


spent much time, and been at much trouble in the investiga- 
tion, and that he not only laid bare a bad system, but sug- 
gested a remedy. Sewage, by being properly utilised, might be 
turned into a valuable material, instead of which, at pre- 
sent, it was so disposed of as to be a cause of illness. A very 
great amount of fever was caused by a want of proper sani- 


tary arrangements. The paper, he thought, would do much | 


” Mr. Jackson said, if it was not irregular to introduce the 

matter without notice, he had thought, on reading Mr. 

Coke's paper, that it would be a boon to present every town 

councillor with a copy of it. He moved a resolution that 
j such a step be taken. 

Mr. J. Stores Smith seconded the motion, and had not the 
| slightest doubt that if it were carried the subject would be 
referred to a sub-committee, and then completely los: 
sight of. 

Mr. Swanwick observed that they were all agreed as to 
the importance of the subject, which was one that could not 
be too fully ventilated. They might very shortly expect the 
report of the Rivers Pollution Commissioners, which woul 
Pending that report, it appeared to 
No doubt the 


deal with the subject. 
him that all sanitary legislation must stand. 
Government would take the matter in hand. 

Admiral the Hon. F. Egerton said he might, with some 
diffidence, say a word on this subject, seeing that he had 
been for about eighteen months or two years the chairman of 
| a committee for the working of the Sanitary Act in the dis- 
trict in which he lived. Although the district was but a 
| rural one with some 2000 or 3000 inhabitants, he had seen 
sufficient to convince him of the enormous importance of the 
subject, the difficulties there were in the way of dealing with 
it, and the ignorance of all classes on the subject. There was 
no doubt that the place for their sewage was on the fields, 
but the great question was how to do it. He proposed a 
vote of thanks to Mr. Coke. 

Mr. Howard (secretary) endorsed the statements made by 
Mr. Coke as to pollution from coal washing. He thought 
the coalowners ought by coal-washing machines to keep their 
buisances at home. 

The Secretary next read a paper by Mr. R. Applegarth on 
the “ Denayrouze Aerophore,” the principles of which ar 
already well known. 


apparatus. 

Mr. Weston remarked that it was effectual; after which 
}a vote of thanks was accorded to the noble chairman for 
presiding. E 

Prior to the separation of the meeting, Mr. W. Howe (on 
behalf of Mr. Charles Markham) gave notice of the following 
| motion :—“ That a memorial be drawn up and sent to the 
| Home Secretary representing that the present system of not 
| publishing the examination papers of the examinations of 
certificated managers, is both unfair to the candidate and 
prejudicial to the places for which they are trying, and pray- 
ing that this may be discontinued in future. Also that the 
secretary be instructed to forward a copy of the memorial to 
| all the institutes throughout Great Britain asking for their 
co-operation in the matter.’’ 

In the evening the members dined together at the Angel 
| Hotel. 


NOTES FROM SOUTH YORKSHIRE, 
Suxrrietp, Wednesday. 

The Miners’ Wages Question.—On Thursday last an ad- 
journed meeting of the Sout Yorkshire and North Derby- 
shire colliery owners was held at Barnsley, under the pre- 
sidency of Mr. Stewart. After some discussion the masters 
| agreed to ask the men to accept a reduction of 10 per cent. 
| on the gross earnings from May 20th, or to accept a similar 
reduction for two months, agreeing afterwards to whatever 
|drop Mr. Rupert Kettle, as arbitrator, may award to the 
West Yorkshire miners. The same evening several thousand 

| miners held a mass meeting at Barnsley and condemned the 
| conduct of their own leaders, but separated without arriving at 
any definite decision. On Monday another delegates’ meeting, 


| was held at Barnsley to further consider the matter. A con- 
siderable time was spent in discussing the price of coal and 
other matters, and it was ultimately decided to confirm the 
resolution of May 22nd, which was to the effect that “a re- 
duction of 10 per cent. from the 57} per cent. given since 
| 1871, be submitted to.” This decision was at once communi 
|} cated to the secretary of the Coalowners’ Association. It 
is believed that if the men persist in their opposition to the 
| reduction, they will be locked out at several pits in the 
district. 

Tyers, Middleton, and Co.'s Affairs.—On Monday at Leeds 
an adjourned meeting was held of the creditors of Messrs. 
Tyers, Middleton, and Co., Hunslet Iron Works, Leeds. 
The statement of accounts showed the liabilities to be rather 
|} over 100,000/., with assets, as a going concern, of fully 
equal value. The firm are understood to have been unfor- 
tunate with their mechanical appliances, and have had their 
business disturbed by trade disputes. It was unanimously 
resolved to wind up the estate by liquidation in bankruptcy. 


| The Albion Steel and Tron Company (Limited).—The 
shareholders in this concern held another meeting on Friday, 
| when it was announced that about 21,0007. (out of the 
25,0001. required) worth of debentures had been applied for. 
The Yorkshire Engine Company (Limited). — At the 
annual meeting of the shareholders of this company, held on 
Monday last, no dividend was declared, the results of the 
| year’s working not warranting a division, owing to there 
| having been a long strike of the workmen during part of 
| last summer. There are now, however, good orders on the 
| books. 
| Hydes and Wigfull’s (Limited) Annual Report.—Th's 
| report recommends a dividend of 10 per cent., and states 
| that when the directors obtained control it was found that 
| upportant additions to buildings and machinery in Stanley- 


It was stated that Mr. Applegarth | 
|would shortly attend and make experiments with the | 


| attended by about 100 delegates (representing 24,000 miners) | 





| street were necessary, in order to develop the company’s 
business. They have, therefore, erected large show-rooms 
| for agricultural implements, with sheds, workshops, &., and 
| have suitably rearranged the old, as well as supplied new, 
| machinery. 
| Several Engineering Matters.—The Sheflield Water Works 
Company is connecting a large-sized main with its old 
reservoir at Crookes for the supply of that part of the town. 
The water has been run off for the purpose of connecting. 
| Messrs. A. and A. R. Neill, of Bradford, are about to erect a 
large engine shed (for 96 locomotives) at Doncaster for the 
| Great Northern Railway Company, at a cost of about 40,000/. 
| The first sod of the Pickle Bridge and Brighouse Railway was 
| cut on Saturday week at Brighouse. This line may p wssibly 
be taken forward to the Lancashire and Yorkshire main line, 
| in which case it will reduce the distance between Bradford 
}and Huddersfield by about 7 miles. A new bridge which 
| has been erected over the river Colne at Huddersfield, at a 
| cost of 12,000/., was on Monday opened by Lady Gwendoline 
| Ramsden. At the Corton Wood Colliery, near Wombwell, 
where sinkings were recently etopped owing to an influx of 
ater, operations have been resumed, a 12-i2. lift having in 
| the mean time been put down. The shafts have been sunk 
to a depth of 60 yards, and are of the largest in Yorkshire, 
being 20 ft. in diameter insite the tubbing, or brickwork. 





| 
i 
} 
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NOTES FROM THE NORTH, 
GLaseow, Wednesday. 

Glasgow Pig -Iron Market.—The pig iron market con- 
tinues to show an upward tendency. Yesterday it reached 
the higbest point attained for some time past, Jts. 9d., but 
the rise of 1s. 9d. being speculative, the price fell again to the 
opening quotation, 93s. 6d., at which some transactions were 
effected. The rise within a week was 83., being spread as 
| follows : 3s. 6d. on Wednesday, 1s. 6d. on Friday, and 3s. 
on Monday. The increase over the week ending 22nd of May, 
is even greater, the lowest price that week being 84s. 9d. on 
Wednesday, and the highest 8&s. on Monday. The weekly 
report of Messrs. William Colvin and Co., dated yesterday, 
states: “* The warrant market has advanced steadily since the 
| date of our last report, say, from 88s. last Wednesday, until 
$4s. Sd. was paid this forenoon, the closing price to-day being 
93s. 6d. The state of the trade may justly be described as de- 
| plorable in the extreme, and the advance in price does not 
arise from any improvement in the demand, but is caused by 
| speculation acting on a small stock and a diminished produc- 
|} tion. It is rumoured that several furnaces are to be put in 
| blast this week, and it is much to be desired that things may 
| gradually assume a more natural aspect, as the present 
| anomalous state of matters only tends to increase the prevail- 
ing depression, and render a continuance of low prices and 
reduced wages the more probable. We cannot yet give de- 
tailed prices of the various brands, but quote No, 1 G.M.B., 
95s., No. 3, 93s.” Two brands of No. 1 iron were quoted on 
Monday at 107s. 6d. per ton. The report to-day is that the 
warrant market continues to advance, notwithstanding the 
general bad state of the trade outside. Considering the very 
small stock, and the fact that comparatively few furnaces are at 
present in blast, any bold clique of speculators for a rise might 
easily send the price up 10s. per ton. There is, however, not 
the slightest doubt that at the present price of pig iron the 
malleable iron makers cannot make iron at a profit. The iron- 
masters are as determined as ever to carry their point in the 
dispute between themselves and their miners ; and it is said 
that a “ beginning of the end” of the strike is now showing 
itself by a number of the colliers in the employment of Messrs. 
Addie and Sons, at Rosehail, having begun work at the 40 per 
cent. reduction. The market opened to-day at 93s., and the 
price advanced to 03s. 6d. ten days fixed; afterwards 94s. 6d. 
was paid, closing buyers 94s.6d. The afternoon market was 
strong—%4s. 6d. and 95s. 6d. cash, Thursday and Friday, 
done. Last week's shipments amounted to (016 tons as 
against 16,880 tons in the corresponding week of last year. 
Speaking of the state of the market last month, Messrs. 
Cannal and Co.'s circular says: “ Though the demand has 
been small,the market has been firm, owing to the limited 
production, in consequence of the strikes. The price of 
warrants had gradually advanced from 76s., the closing price 
at the end of April, to 90s. per ton at the end of May. The 
stock in store has decrease 4659 tons, and now amounts to 

25,225 tons, with warrants in circulation for 12,000 tons. 


Clyde Trust~- Monthly Mecting.—\t was announced at the 
ordinary monthly meeting of the Clyde Trust, held yesterday, 
that the New Works Committee had arranged to erect 16 
houses for the workmen in the employment of the Trust at 
Dalmuir. Mr. G. Browne asked when the graving dock at 
Salterseroft, and the large crane on the South Side would be 
available to the public. He put the question because he 
knew that the parties interested in the matter were very 
anxious to have correct information. Mr. Deas said he could 
not speak so definitely as if he was engineer for the work ; 
but so far as he could say, the graving dock should be ready 
to receive ships at the end of autumn, or at the end of 
October at the furthest, in hisopinion. The engines and the 
pumps were virtually completed, and were just waiting for 
some pipes for connecting them to the boilers. The caisson 
was also finished, and Mr. Scott was now proceeding some- 
what vigorously with the necessary piling at the entrances. 
As soon as the piling was done the dredging would be taken 
in hand; and so far as the dredging was concerned, six 
weeks would suffice to make a sufficient opening. With re- 
gard to the 6-ton crane on the South Side, the foundation 
ha been finished for the last three or four weeks. Mesere. 
Taylor and Son, of Birkenhead, were pushing on with its 
erection, and he hoped they would have a successful trial of 
it in a few weeks. Meanwhile, dredging had been carried on 
in front of the quay, and they would have, in the course of a 
few days, 15 ft. at low water at the west side of the crane 
seating. 

Dundee Harbour Works.—Mr. Cunningham, C.E., engi- 
neer to the Dundee Harbour Board, reported at Monday's 
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meeting of that body that, between the 30th April and 27th 
May, 6695 tons of material were dredged from the West 
Tidal Harbour by No. 1 dredger, and 17,458 tons from the 
bed of the river opposite the West Tidal Harbour by No. 3 
dredger. He also reported that about 150 lineal yards of 
fencing had been erected to enclose the additional ground 
taken in ; 237,000 eubie yards (being about 86 per cent. of 
the total contract quantity) had been excavated from the 
areas of Victoria Dock and Graving Dock. Beyond excava- 
tion and driving sheet piling round the wells, no work bad 
been executed on New Graving Dock. The gap in south wall 
of Victoria Dock was being rebuilt. About one-third of the 
damaged portion of north wall of Victoria Dock had been 
taken down preparatory to rebuilding. The work on the 
seat for the 70-ton crane had been executed to a level of 7 ft. 
above coping of adjoining — walls. Six feetin height yet 
remained to be executed. Thirty-three concrete blocks, — 
one-third of the number required for 600 lineal feet of wall, 
had been made at the Stannergate; 180 ft. of the lower and 
largest course had been laid in position in thework. The 
expenditure, including plant and materials, had been about 
19007. About 540 tons of stones from Newburgh had been 
deposited during the month by the contractors. During the 
past few months the open joints in the walls of piers and 
quays have been wedged, lipped, and pointed. The raised 
footpath at side of Craig Pier has been removed, and the 
space flagged, the available width of pier being increased 
thereby by about 6 ft. 


The Ordnance Survey of Edinburgh.—At a meeting of the 
Edinburgh Water Trust, held last week, reference was made 
to the ordnance survey of Edinburgh as standing in need of 
revision. The survey referred to is that on the scale of 6 ft. 
to the mile, on which the city and immediate suburbs are 
laid down. When it is borne in mind that this survey was 
made upwards of twenty years ago, the Lope for its being 
thoroughly overhauled is at once obvious, and it is not im- 
probable that a representation will be made to the Govern- 
ment on the subject. 

The Orkney Telegraph Cable and the Post Office.—Mr. 
Laing, member for Orkney and Shetland, has written to the 
Clerk of Supply for that county, intimating that he has been 
informed by Mr. Scudamore that the agreement proposed to 
be entered into by the Orkney and Shetland Islands Tele- 
graph Company has now been returned by the company’s 
solicitors, and that the Treasury sanction for concluding that 
agreement will be obtained as quickly as possible. This 
arrangement has been long looked for, and will give much 
satisfaction throughout the county. The present rate for the 
transmission of all messages is 6s. for twenty words. Under 
the new arrangement it will be uniform with other parts of 
the kingdom. 


Burntisland Dock Works.—These works are rapidly pro- 
gressing, and at the present rate would be complete, so far 
as building and excavation go, in six months. Good 
builders are much in demand, and should they be secured 
the works will progress still faster. 


FOREIGN AND COLONIAL NOTES. 

Goderich (Canada) Harbour Works.—A contract for the 
construction of harbour works at Goderich, in the province 
of Ontario, Canada, has been signed between the Dominion 
Government and Messrs. D. Moore and Co., of Walkerton. 
The contractors have since been getting together timber and 
other necessary supplies. 

Coal on the Paris, Lyons, and Mediterranean.—In 1872, 
the locomotives running on the old network of the Paris, 


Lyons, and Mediterranean consumed coal to the value of 
765,5381 The corresponding expenditure under the same 
head in 1872 did not exceed 634,531/., showing an excess 


of 231,007/. against the revenue accounts of 1873. 


The Amazon.—Admiral Tucker has completed an explora- 
tion of the Peruvian branches of the Amazon. 


Central American Interoceaniec Canal—An American 
engineering commission has left the United States for Central 
America for the purpose of examining the routes for an 
interoceanie canal recently explored by naval explor- 
ing expeditions. There are two of these routes, one by 
the Atrato river and the other by Lake Nicaragua ; and the 
duty of the engineering commission is to examine and report 
which is the better. 

Brazilian Steam Navigation.—The Companhia Fluvial 
dos Amazonas has been authorised to amalgamate with the 
Amazon Steam Navigation Company by a decree of March 25. 


Great Southern Railway of Buenos Ayres.—It is ex- 
pected that the extension of this line to Dolores will be com- 
pleted in August. Locomotives are already running to 
Salado. 


Virginian Tronstone.—The development of the ironstone 
deposits adjacent to the line of the Orange and Alexandria 
(Va.) Railroad is receiving the attention of business men in 
Northern Virginia. 


Water Supply of Napier (N.Z.).—The necessity of -an 
efficient water supply is being unpleasantly forced upon the 
attention of the public of Napier, New Zealand, and various 
projects have been mooted. One of these is a grand scheme 
to bring water in 9-in. pipes from an elevated natural reser- 
voir on the Taupo line, ten miles from Napier. This is said 
to be within easy reach and cost, viz., from 90001. to 10,000/. 


Reparation on the Eastern of France.--In 1871 the 
Eastern of France Railway ae reconstructed the 
Armentiéres and Nanteuil tunnels destroyed during the war 
upon its Paris and Strasburg line. In 1872 and 1873, the 
Trilport, Chalifert, and Isles-les-Villenoy bridges were also 
rebuilt. Several other bridges will be restored this year. 


Gas in Victoria.—The Collingwood (Victoria) Gas Com- 
pany has declared a dividend at the rate of 10 per cent. 





per annum, with a bonus of Is. per share. This com- 
pany has reduced the price of its gas from 10s. to 9s. per 1000 
cubic feet, but one would think that there is room for a still 
further reduction. Dividends at the rate of 8 per cent. per 
annum are announced by the Geelong and the Williamstown 
Gas Companies. 

Coal in Philadelphia.—The consumption of coal at Phila- 
delphia last year was estimated at 2,126,871 tons. In 1872, 
the corresponding consumption was 1,988,439 tons, showing 
an increase last year of 138,432 tons. 


‘oal in Victoria.—The existence in Victoria of c»al capable 
of being raised in payable quantities appears to be an estab- 
lished fact. The Minna Bell has arrived at Melbourne from 
Western Port with 180 tons. This coal is from the Kileunda 
mine owned by the Western Port Coal Company, which has 
for two or three years been patiently working its way. In 
addition to the coal brought by the Minna Beli to Melbourne, 
there were at the last dates 800 or 900 tons ready for ship- 
ment at the Kilcunda mine. 


The Belgian Tron Trade.—The demand for iron, rails, and 
plates has been rather more satisfactory this week in Bel- 
gium, at the same time the conclusion of no important con- 
tract has been noted, and prices have remained rather feeble. 

tails have ranged between 9/. 4s. and 9/. 12s. per ton. 


An Indian Famine Railway.—The Durbangah Railway, 
which has been specially constructed for the conveyance of 
grain into Tirhoot, has been completed. It is about 50 miles 
in length. 


Virginia Smelting Coal.—Coal has been landed at the 
wharves of the Chesapeake and Ohio Railroad Company for 
the State of New York. The Chesapeake and Ohio is thus 
opening out the coal resources of Virginia, although at pre- 
sent it has not been able to do much for its own stock and 
bondholders. 


Circular Quay, Sydney.—W orks are in contemplation for 
the extension of Circular Quay, Sydney, New South Wales. 
A plan submitted by Mr. Moriarty, the colonial engineer 
for harbours, but not yet adopted, is for a wharf of wrought- 
iron girders planked with colonial hard wood, eupported on 
cast-iron cylinders. Another plan has been submitted by Mr. 
Selfe for a series of wharves and jetties built at an angle with 
the main line of the quay. 


Building at Montreal—Building operations appear to 
have slightly slackened last yearat Montreal. Ten years ago, 
in 1864, the number of new buildings erected was 1019, and 
in 1871 the number reached 1060. In 1872, however, the 
total receded to 728, and in 1873 to 724. 


Prince Edward Island Railway.—A trial trip has been 
made over this line from Charlottetown to Summerside. The 
distance between the two places is 45 miles. 


The Pacific Railroad.—Bad weather slightly reduced in 
March the traffic sing over the Pacific Railroad. The 
Central Pacific division earned during the month 867,666 
dols., against 939,778 dols. in March, fers, 875,763 dols. in 
March, 1872, and 614,447 dols. in March, 1871. The Union 
Pacifie division acquired in March 687,026 dols. against 
708,256 dols. in March, 1873, 565,861 ‘dols. in March, 1872, 
and 499,899 dols. in March, 1871. 


Iron in Queensland.—Hematite iron is said to be very 
abundant in the Rockhampton district (Queensland), more 
especially on the north side of the river, where there are im- 
mense outcrops. At Mount Hedrow the ore is seen to great 
advantage, and in almost fabulous quantities. Mr, Atherton 
lately sent some specimens to Sydney, where it was assayed 
and found to contain 89 per cent. of metallic iron. 


Turkish Railway Surveys.—The Turkish Ministry of 
Public Works has dispensed with the services of a large staff 
of engineers who have been engaged, under the superin- 
tendence of M. Pressel, in surveying sundry Asiatic lines of 
railway. A Railway Construction Commission, established 
at the Ministry of Publie Works, while his Excellency Kiani 
Pasha was minister of that department, is also about to be 
dissolved on the ground that there is no practical need for ite 
services. 


Smyrna and Cassaba Railway.—An extension of this line 
from Cassaba to Alasheir will, it is understood, be completed 
and opened for traffic in August the Ist. 


South American Telegraphy.—The ship Ambassador, with 
400 miles of cable on board, recently left Rio de Janeiro, in 
order to connect with Santa Catalina. There will shortly be 
communication from the latter place to Chuy, where a junc- 
tion will be effected with the Marcoartus line from the River 
Plate. in a few weeks there will, accordingly, be ¢ele- 
graphic communication between the Argentine Republic, 
Chili, and the whole seaboard to Para. 


A Fireless Locomotive —A trial of a fireless locomotive 
made at the Grant Locomotive Works, Paterson, New Jersey. 
is stated to have proved successful. The boiler of this loco- 
motive is charged with highly heated water before starting, 
and from this highly heated water sufficient steam is gene- 
rated to move the engine without the use of fuel. On the 
trial referred to, with water heated to a pressure of 150 Ib. to 
the square inch, the engine ran with an ordinary street pas- 
senger car loaded a distance of seven miles. 


Coal Traffie on the Paris, Lyons, and Mediterranean.— 
The quantity of coal carried over the Paris, Lyons, and 
Mediterranean Railway last year presented an increase of 
366,795 tons as compared with 1872, More than one-third 
of the » Bie tonnage conveyed over the line last year 
was coal. 


Cincinnati Industrial Ezhibition.—Cincinnati proposes to 
have another industrial exhibition in theautumn. The build- 


ings erected for the of the exhibition have an avail- 
able space of 338,0 uare feet, or nearly 8 acres, under 
roof, and they thus room for the industrial ex- 
hibition exhibition ever held in the United States. 





HORIZONTAL ENGINE. 


We illustrate, upon pages 414 and 415, a small hori- 
zontal engine constructed by the Sichsische Dampfschiffa 
Maschinenbau Anstalt, of Dresden. Fig. 1 shows a side 
elevation of the engine, omitting only the upper part of the 
governor ; Fig. 2 isa plan with section through the cylinder, 
Fig. 3 is a cross section of the cylinder, and Fig. 4 a view 
of the governor upon an enlarged scale. The cylinder is 
steam-jacketted, the steam passing through the jacket on 
its way to the valve ; its ends are protected by non-radiating 
caps placed over the covers. 

The engine is fitted with an ordinary slide valve, and an 
expansion slide working on the back of it—the latter being 
arranged in combination with a Farcot's valve. Farcot's 
valve, it may be remembered, is generally placed upon the 
back of the main slide—it is not moved by an eccentric, 
but is carried only with the main valve by friction wntil it 
strikes certain stops, which put an end to its motion, and so 
cut the steam off. The stops are made movable, so that 
the expansion can be regulated by hand or by the governor. 
Such an arrangement, however, permits only a limited 
range of expansion to be used. The object of the ad- 
ditional valve adopted in the engine illustrated, is to make 
it possible to cut off the steam at any point whatsoever 
during the stroke; the system is patented by the manu- 
facturers of the engine. By means of a spindle passing 
through the slide chest, with a worm wheel upon its outer 
end, the expansion gear is placed under the control of the 
governor. It will be noticed that when the engine is at 
work the worm and worm wheel simply act like a rack and 
spur wheel; the worm is only used as a worm when any 
adjustment has to be made. 

The governor, which is shown in detail in Fig. 4, is of 
the approximately parabolic type, with crossed arms. It is 
so proportioned that there is. scarcely any appreciable diffe- 
rence in its “ height” in its two extreme positions. It seems 
strange that this very simple method for rendering a go- 
vernor practically isochronous should not be more generally 
adopted. 

The arrangement and design’of the bedplate, guide bars, 
&c., while somewhat ornate, do not appear so well adapted 
to resist the strains necessarily passing through them as the 
plainer but more solid forms adopted by most of the German 
engineers of reputation, and in this respect we think im- 
provement might be made by judicious alteration. 

The engine has a cylinder 800 millimetres (11.81 in.) 
diameter by 600 millimetres (23.62 in.) stroke. It is in- 
tended to work at 52 revolutions, and with a steam pressure 
of 60 lb. per square inch. 





Tue Torrens.—The Central Board of Health, Adelaide 
South Australia, has applied itself vigurously to the abate- 
ment of sundry existing nuisances. The condition of the 
river Torrens has been under consideration. It is recom- 
mended that all corporation and private sewage be conveyed 
to the seaboard, instead of being allowed to run into the 
river bed, as hitherto. Local Boards of Health have been 
established at Hindmarsh and West Torrens, and steps are 
being taken to improve the sanitary condition of the Moonta 
Mines township. 

American Paciric Mau Sreamsurp Compaxy.—This 
company has now thirty-three steamers in commission, of which 
six are new iron steamers running, and all paid for. The 
City of Pekin, on which 862,000 dole. has been paid, is now 
receiving her outfit at the foot of Ninth-street, East River, 
New York; and the City of Vokio (Yedo) on which 500,000 
dols. has been paid, was launched at Chester, Pennsylvania, 
on the 13th inst., and will be brought to New York to receive 
her engines and outfit. The contract with the builders 
stipulates that 160,000 dols. shall be retained of the final 
payment on each of these two steamers until they have made 
satisfactory trial t ips showing a speed of not loss than 144 
knots per hour. The ments made on these eight ircn 
steamers including outfit have already amounted to 4,100,000 
dols. 

SreaM-BorLer IssuRANcE.—We notice the formation of 
@ new company with a capital of 50,0001., and the title of 
the London Mutual Boiler I e Company, Limited, 
the object of the company being as follows:—l. Tiw 
insurance of all kinds of steam boilers against risk of 
explosion, and the insurance of machinery, buildings, 
&c., against loss and damage consequent upon explosion ; 
2. The indication and inspection of steam engines in 
connexion with insured boilers; 3. The inspection of boilers 
and machinery for purchasers; and 4. The participation 
by policy-bolders in the profits of the company. It is 
guaranteed that all boilers shall be inspected about every 
three months, and special visits made for thorough inspee- 
tion at times convenient to the owner. The risk taken by 
the company covers all damage done up to the full amount 
insured, loss by fire excepted. Insurers have the privilege 
of consulting the company on any matters relating to 
boilers in which they may be interested. They also will par- 
ticipate in the revenues of the company after a certain per- 
centage has been earned. The charges for insurance, in- 
cluding the above-named advan appear very moderate. 
The company restrict the issue of ies, declining to grant 
any for a less sum than 2001., or toe @ quecter than Soor., 
except under special On the other hand, they 
will insure groups of builers on favourable terms, guarantes- 
ing compensation to the full amount insured for da 
eaused by explosion or collapse of flues to all or any of 
boilers in the group. The company should have an exten- 
sive and new of operations, and should command a 
large measure of success. 
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We illustrate, above, a novel and very simple form of | 


steam boiler, designed and patented by Mr. H. Kesterton, 
and now being manufactured by Messrs. Thomas Piggott 
and Co., of Birmingham. As will be seen from our en- 
gravings, this boiler consists simply of a number of plain 
cylindrical barrels, 2 ft. 4 in. in diameter inside and 24 ft. 


long, these barrels being usually made with welded longitu. | 


dinal seams, although of course they may be made with 
a rivetted seam if preferred. These barrels are arranged, 
as shown, in groups of two each, the two tubes or barrels 
forming each group being placed one above the other, and 
being connected at six points in the manner shown by the 
enlarged section Fig. 4. From this view and Fig. 1 it will 
be seen that each tube has six holes cut in it, and that it is 


bulged or set outwards at each hole in such a manner as to | 


form a flat flanged surface capable of being united to the 


Fig. 3. 












































As will be seen from Fig. 1, the units are set with an 
inclination downwards towards the back end, and at that end 
of each of the lower tubes a mud collector is provided, 
these mud collectors—which ‘also serve as supports for the 
boiler—being connected by pipes furnished with a blow-off 
cock. The feed water is delivered into the boiler at the front 
end of the upper tubes as shown in Fig. 1. The steam is 
taken off at the highest point, at the frent end of the 


| upper tubes, the three groups being there connected to a 


correspooding surface of the adjoining tube by an internal | 


rivetted joint. The flanging, or rather bulging, of the 
tubes at the points of junction is effected by hydraulic 
machinery, which enables the work to be performed readily 
and accurately; while the diameter of the tubes is, as will 
be seen, sufficiently great to give perfect access for perform. 
ing the rivetting. The connexion between the tubes is 


altogether very substantial, and as simple as could be | 


desired. 
The groups or pairs of tubes connected as we have de- 


| 


scribed, are placed side by side to form the boiler, our en- | 


gtavings showing a boiler composed of three such units. | 


The firegrates are placed under the boiler at the front end, 
and the products of combustion pass along under the boiler, 
then returning to the front end between the upper and 
lower tubes, and finally traversing the upper surface of the 
upper tubes on their way to the chimney. 


| 
! 
' 





cast-iron cross pipe which forms the steam dome, and 
which carries the safety valve and stop valve as shown in 





Figs. 1 and 2. As shown by these views, also, the setting | 


is closed at the front end by cast-iron doors, on opening 
which access is at once obtained to the manholes provided 
at the front end of the tubes. 

As we have already said, Mr. Kesterton’s boiler is of very 


simple construction, while the nature of its parts gives | 


great facilities for transport and subsequent erection. Its 


setting is also very simple, and altogether we regard the | 


arrangement as a very promising one, the performance of 
which in practice we shall watch with some interest. 





Worxixe Expenses ox Tor Nortuers or Fraxce.—The 
ratio of the working expenses to the traffic receipts on the old 
network of the Northern of France Railway amounted last 
— to 47.60 - cent. This ratio only differed by about 

-50 per cent. from the corres ing ratio for 1872. Upon 
the new network of the Northern of France the ratio of the 
working expenses to the traffic receipts increased last year to 
70 per cent., as compared with 69 per cent. in 1872. The 
advance in the price of coal, iron, &c., accounted, of course, 
for the u oe movement which French working expenses 

year. 








Casaptay Rattways.—Work on the Hamilton and Lake 
Erie Railway is being rapidly pushed forward. Fifteen 
engineers of the Canadian Pacific Railway have left Ottawa 
for British Columbia to make explorations in connexion with 
the line. Machi is being fitted in the car shops of the 
Great Western of Canada at London, Ontario. The Victoria 
Bridge has been undergoing a thorough cleansing previously 
to being painted. Everything in connexion wit it is found 
to be safe and sound. “‘keun ments have been made for 4 
short line to connect the Portland and Ogdensburg road with 
Montreal. Work in connexion with a change of gauge on 
the Midland of Canada is being vigorously prosecuted ; the 
cars are also being converted as rapidly as possible. 


Water Svprty or Srpyey, N.S.W.—In the Legislative 
Assembly of New South Wales the desirability of a bill for 
making better provision for the water supply of Sydney and 
its suburbs has been affirmed. The measure in question had 
not been introduced into the colonial legislature at the 
middle of January, but an explanation of its principal fea- 
tures has been given. It is proposed to create a commission 
to deal with the question, and of the seven members com- 
Pe So, Se to be nominated by the Colonial 
b yn be ro peng yhy oe of 

ers of S two ra’ ers 0 
the suburbe. "The teviness of the Conaniasion Shit be to 
construct and maintain water works, and it is to be 
with powers to acquire lands and d 
and terms of water supply. The Colonial Parliament is also 
to be asked for a vote to secure the services of the ablest 


hydraulic engineer who can be obtained. 
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THE WORKING OF RAILWAYS. 
On Simplicit the Essential Klement of Sa; and 
P "Sefficioncy in the Working of poet La 
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of Railways, of Trade. 
(Continued from page 400.) 

Ov all the difficulties that present themselves in railway 
working, the greatest is that of running trains in a fog. 
When the fog is so thick as to prevent the engine drivers 
from seeing the signals, it then becomes necessary to inform 
them by other means of their condition; and, accordingly, 
plate-layers or porters are employed as fogmen, to stand 
near the signals, to place detonating signals on the rails, and 
thus to inform the engine drivers of the indications of the 
signals; or they convey, in some cases, verbal directions 
from the signalman. The greatest difficulty and danger are 
incurred either when a fog comes suddenly on, and the fog- 
men are not at their posts, or when it lasts for a long time, 
and the fogmen are required for duty for an excessive number 
of hours. The system is at best an unsatisfactory one. 
Much ingenuity has been displayed, and numerous 
bave been made, with a view to supplying audible signals, 
detonating or otherwise, to be oethak mechanically with the 
ordinary signals, and thus to afford additional indications to 
the engine drivers. But there is always danger in trusting 
to expedients which are exceptionally employed ; and it can 
hardly be contemplated, in any case, to make every signal on 
a railway audible as well as visible, either ordinarily or ex- 
ceptionally, to the engine driver. Such complications of 
sounds as would result at busy places might indeed raise an 
outery. The running of fast trains at high speed through 
a thick fog must, under any circumstances, with or without 
the block system, be attended with great risk; and the only 
practicable arrangement appears to be to cause the speed of 
the trains to be por wt 5 during fog, according to its 
density, and according to circumstances ; and to improve the 
organisation of fogmen and their duties. Some of the com- 
panies do not allow the use of great coats to men employed 
in winter on such duties. 

There are, then, many points worthy of discussion as to 
the best mode of carrying out the details in the working of 
the block system. It has been found essential on very 
crowded lines, in tunnels, and other places of extra risk. 
The outery against it of those chairmen of railway com- 
panies, who at the same time take credit for its adoption, 
and who are indebted to it for the comparative safety of the 
traffic on the most crowded portions of their lines, cannot be 
considered to be very serious. The system of presumed time 
intervals has failed, because those intervals could not in 
practice be preserved ; and the permissive system for reducing 
the time intervals by the aid of the telegraph, and sending 


point ipeeen. oven Tis Sk CO ae re in the 
b of necessary means communiestion, ne. abouring 


at with 
when, in the absence of sufficient goods lines and 


ae masters and are compelled . 
ow unting, sorting marshalling operations 
goods trains to a on the passenger lines, or goods 


trains to be moved from one main line to another, while 
passenger trains are due or overdue in one or both directions 
-—when engine drivers of through trains or i 
at junctions or sidings, have not reliable properly 
placed, to inform them distinctly, in each case, when 
must stop or when they may go forward—when, under the 
ay ay or any other time system, they are told of trains 
ing two, three, or —e number of minutes of time ia 
front of them, without knowing how fast such trains may be 
able to travel, or what trains may similarly be allowed to 
follow them, and, therefore, what speed they should them- 
selves maintain to avoid, on the one hand, a collision with 
train in front, or, on the other hand, a collision with a train 
behind them—when, in long heavy trains, timed to travel at 
high speed, they have not sufficient brake power to enable 
them to bring the train to a stand within a reasonable distance 
—when they cannot depend upon the guard hearing their 
brake whistles, and have only a limited of retard- 
ing power under their own control—when the lines cannot 
be kept clear for them at stations at which they are not due to 
stop—and when they find it difficult to maintain their time- 
table speed, and at the same time to approach each and every 
signal in the course of their journeys with the radiant, 


i 
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ay of gaint, noone “2 the severity “ the ients, 
the slipperiness rails, the proportion o power, 
and the positions of and view affoxtod by such signals. 
These elements of confusion in working, far from being 
Soenelions ot senaeeds,. bane Sab. es been practically 
illustrated by lamentable accidents on various systems of 
railways; and it is in the endeavour to avoid such confusion 
that the modern recommendations aad requirements of the 
Board of Trade and its officers have grz2ually, as the result 
of experience over a great number of years in observing these 
causes of accidents, grown to their present condition. The 
object of these recommendations requirements is to sub- 
stitute simplicity for such confusion, as a means of greater 
safety and efficiency in working. Simplicity in ooges | has 
thus been obtained in a very great number of cases, has 
yet to be a ay gm ge It — as re- 
gards signalmen, in ing to signalman, by proper 
signal and point exeengamanta, complete control over the 
lines, sidings, and traffic at his post ; in preventing him from 





trains timed to travel, and capable of travelling, at various 
speeds, one after another, into the sections, with a caution to 
each, may also be considered to have failed, because it does 
not afford sufficient protection to the traffic. Under these 
time systems collisions have occurred from engine drivers 
slackening their speed to avoid collision with trains in front 
of them, and being run into by trains behind them. The 
greater the variety of 5 between the trains, the more 
does the weakness of such systems b e Ti 


making such mistakes in the handling of his levers as may 
lead to accident istakes which the most careful men are 
liable to commit sooner or later if they are not protected by 
locking apparatus, but which they are in a great measure 
penveciod rom méking by such apparatus ; in giving him 
sufficient warning of the ap of trains from rent 
directions; in providing t accommodation on lines 
and sidings to enable the main lines to be kept clear for the 

ger trains. It consists, as regards the engine drivers, 








may at first sight appear simple, but they involve constant 
confusion and uncertainty, tes it is impossible to 
calculate in railway working upon the time intervals which 
it is safe to allow between trains under ever-varying cir- 
cumstances; and no rules can possibly be laid down to meet 
all cases. Simplicity in working is, after all, best obtained by a 
system which will secure intervals of space between the trains ; 
but a sufficient margin of space should be preserved between 
them at the end of a block section as well as at the begin- 
ning of it; and to avoid confusion in working, not only 
should the signalmen have control over the traffic, but also 
the engine drivers should have ample command of their 
trains; and there should further be lines and sidings suffi- 
cient to enable the work to be performed without disobe- 
dience to the regulations, and uoder good discipline. One 
great advantage, in fact, of the introduction of the block 
system lies in the y and simult introduction of 
extra accommodation and appliances, without which it cannot 
be properly worked. 

The safety of railway traffic from the great majority of 
serious accidents, namely, from various descriptions of col- 
lision and from accidents in connexion with facing-points, 
thus depends mainly upon two classes of men, and upon the 
apparatus, the means, and appliances with which they are 
supplied. These two classes of men are the signalmen and 
the engine drivers. The engine drivers rely upon the signal- 
men to give them the proper indications, by means of their 
signals, as to whether the lines are clear or obstructed, as to 
whether the points are right or wrong; and the signalmen 
rely upon the engine drivers to look out for and obey the 
signals thet are made to them. The safe working of the 
traffic in this respect depends, therefore, upon a thorough 
understanding between these two classes of men. It depends, 
in fact, on the avoidance of mistakes, misapprehensions, or 
neglect (1) in the observance of signals by engine drivers, 
(2) in the working of points and signals by signalmen, and 
(3) in the communications of signalmen with one another. 
In order to obtain the greatest degree of safety, it is neces- 
sary, as far as possible, to reduce the risk of such misunder- 
standings and neglect; or, in other words, pains must be 
taken to avoid confusion in working, and to substitute for it 
simplicity in working. Confusion in working must be more 
or less the consequence when rules and regulations are in 
force which cannot be carried out in practice—when hand- 
signals intended for one engine driver may be received and 
acted upon by another engine driver—when there is not a 
fixed signal for each purpose for which a signal is required— 
when signalmen or pomtsmen are obliged to run about 








station yards, at serious personal risk, to work points and |i 


signals, without being certain as to what train may next 
* Paper read before the Society of Arts. 








in arranging that each shall have a distinct signal to look to 
for every necessary purpose, and that he shall have the means 
of properly obeying it, without any inducement to run risk 
in disobeying it. It cannot, of course, be expected, even 
when the utmost simplicity in working is arrived 

there will be no more accidents to deplore, because, u - 
nately, human ny wae still be relied on, and human 
agency must always be, as it has ever been, fallible. 
long as engine drivers are men they will 
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so | almen hi oe will’ 
signals, so long as si are human occa- 
ig as sign 4 y : 


past 
sionally make one . 
Neither the block system nor locking apparatus will, as the 
author has frequently stated, be a panacea for preventing 
railway accidents altogether; nor can any other improve- 
ments be expected to have such an effect. But it is equally 
certain that the number of serious accidents may be very 
much reduced, and especially on certain railway systems, 
when all the improvements above referred to have been car- 
ried out. The risk of the mistakes of signalmen in working 

ints and signals will have been in a great measure neutra- 
ised. Goods trains will not so much encumber the 
lines, and will not be in shunting on and 
crossing from one main line to another, when passenger 
trains are due; and this, of itself, by a simpler form of work- 
ing, will tend to ent a large | am gyros of accidents. 
Delays will thus be avoided, also, to passenger and to 
goods trains, and greater efficiency in working will be 
obtained. And this is no mere matter of pesulation, be- 
cause greater safety and efficiency have been and are obtained 
on those railways or portions of railways on which such im- 
provements have already been introduced. 

But it is necessary to consider next the arguments that 
are put forward in opposition to such improvements ; and I 


may commence with the remarks which were addressed to | such 


the Institution of Civil Engi by the President, on his 
recently taking the chair his election to that office. 
When Mr. Harrison attributes to the author that he does 
not sufficiently appreciate the element of human frailty as 


and 
author would venture to reply that 
of accident at no more and no less 





The signalman 

gether the two facing-points, one on each of those main lines, 

and thus with the means of the more easily turning the trains 
the accident ; whilst that 


train across into the way of a night 
rom ae pce apy gy ene 
distance from him had lowered the signals to it to pass, 


i 


tion of the arguments employed 
inst such ey aptowe wen in railway working is contained 
in the half-yearly speeches of Sir ies ouch 00 and aig 
ems 00 posstioal an authority, ought to be worthy of 
Se ae Io a tho thapchebdens of "the 
, Sheffield, and Lincolnshire Railway at Man- 
chester, on the 28th January, 1874, Sir Edward Watkin is 
reported in the Railway News to have said that the Board of 
Trade “assumed that men were infallible instead of fallible ; 
that they were always awake and attentive, and that the 
never could by any neey sr ew mistake.” Now it will 
be at once apparent that if the Board of Trade had any such 
conviction its officers would not have thought it necessary, 


should 
really infallible they would never pull over the wrong lever, 
and in that case the serious accidents above cited would, in 
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And again: pean i Sie “ 

“ My notion of railway working is or These things 
increase complication. The Board of Trade requirements 
tend to make the thing complex, to make it difficu t, and to 
multiply the causes which lead to error; and [ think myself, 
if you will take the average of ten years after we have got 
all these new-fangled things into operation, it will be shown 
that the old simple arrangements of Stephenson, Brunel, and 
Locke are best; and, after all our experience, we may have 
to come back to the simple way of working, and to put many 
of these new-fangled things into the fire.” 

The author recently heard of an observation even more ex- 
traordinary than the above, which was addressed, not long 
since, by an aged field-marshal to a still more aged reti 
lord chancellor, as they were walking together at Hampton 
Court, and which was related to him by a friend who was 
with them. In the midst of earnest conversation in a loud 
tone —for they are both rather deaf—the field-marshal sud- 
denly stopped, and thumping his umbrella violently on the 
ground, said, impressively, with evident reference to a by- 
zone period, “ When 1 went to see the Dook at Walmer, the 

Jook said that railways would never answer in this country ; 
and, you see, here’s this Wigan accident. The Dook was 
right.” This sentiment is in one sense on a ra with Sir 
Edward Watkin’s proposal to “put many of these new- 
fangled things into the fire,” and to return to the simplicity 
of older days. Exactly to what period of simplicity he would 
revert he does not point out; whether to the days of no 
signals at all, and to the system of the fireman jumping off 
the engine to push over the switches without the aid of a 
lever; or to any particular epoch between that time and the 
present, he does not specify. But, seriously, can he believe, 
as chairman of the South-Eastern and the Metropolitan 
Railways, that by putting the apparatus—complicated, no 
doubt, in construction, but simple in working as compared 
with the duties to be performed—into the fire; by doing 
away with the locking apparatus and the block system at 
Charing-cross and Cannon-street, and at the various compli- 
cated stations on the Metropolitan Railway, with trains fol- 
—— each other and crossing the path of each other within 
periods numbered sometimes by minutes and sometimes by 
seconds, that the traffic could be carried on at all? He would 
find that not one, day, nay, in some places, not one hour, 
would pass without a serious accident and a complete block 
to the traffic. And, indeed, the author has had occasion 
himself to inquire into two accidents which have so occurred, 
during 4 temporary want of the apparatus, on the occasion 
of alterations or repairs. 

Sir Edward Wethin’s remarks were anything but compli- 
mentary to the common sense of his shareholders; and they 
were an insult to the memory of the illustrious engineers 
whose honoured names he dragged into such an argument. 
They would never have proposed to work the traffic of the 
present day with the simple arrangements of former times. 

Speaking specially of the block system he further says : 

“It is very good, but it has a weakness I have often 
pointed out, namely, that it leads on the part of our servants 
to too great reliance on the machinery, and a weakening of 
the reliance on themselves.” 

And he takes credit for the South-Eastern Company—as 
other chairmen have done for other companies—for having 
been the first to adopt thissystem. He says: 

“ But if there is any credit to be taken for the block 

stem, I am here to tell you that the credit belongs to you, 
or the first railway in England (before the B of Trade 
found out that there was any good in it) that adopted the 
block system was the South-Eastern, and the first railway 
that completed their line with this system was the South- 
Eastern. We got no hints from the Board of Trade. We 
acted on our experience, and it has been a valuable advantage 
(always with the drawback I have mentioned) in conducing 
to the safety and regulcrity of our work.” 

It is hardly, then, the apparatus connected with the block 
system which Sir Edward Watkin would propose to put into 
the fire. Is it the locking apparatus that he would wish to 
commit to the flames? Speaking at the South-Eastern 
meeting, he says, it will be observed, “ we got no hints from 
the Board of Trade.” Speaking at the Metropolitan meeting, 
in regard to a collision under the block system, he attributes 
it to Board of Trade meddling, as I shall presently show. 
But, in reality, the same hints and the same meddling applied 
to both railways equally, excepting that there were additional 
hints in the case of the South-Eastern Railway, which may 
be quoted, both as opening up another interesting subject for 
discussion, and as showing the risk that an officer of the 
Board of Trade may incur even when invited and doing his 
best to assist a company presided over by @ chairman, who, 
like Sir Edward Watkin, attributes accidents which arise from 
a misteke of his signalman to the Board of Trade. Some 
months before the Charing-cross Railway was opened for 
traffic, the author was asked by the South-Eastern Compan 
to make a preliminary inspection of it, and to confer wit 
the officers of that company as to the best mode of dealing 
with the signal and working arrangements; and he had, as 
he always ee pleasure in being of any use in that 
respect. i the eral arrangements, which were 
agree? upon without much difficulty, an important question 
arose, in regard to the working of the block system. It was 
re by the company to work the Charing-cross line by 

Ils only, as other parts of the South-Eastern Railway were 
worked, without block instruments. But the author ven- 
tured to dissent from that proposal, and to express the opinion 
that, ye mee den importance of the line, and the nature 
of the traffic which it was likely to accommodate, it was 
absolutely necessary to provide visual as well as audible in- 
struments, to give the signalmen, in fact, the advantage of a 


record before their eyes as to the conditions of each block- 
length—whether it was obstructed or whether it was clear— 
in place of ing to their memories as to the last signal 


trusting 
which they had received or transmitted on their bells or 
gongs. author stated, in fact, that he would be unable 


otherwise to recommend the Board of Trade to sanction the 
opening of the line. 


The talented electrical superintendent 





of that company accordingly contrived and provided, before 
the ing of the line, the miniature i 

ich are working in the cabins; and the safety of the line 
has been probably due in some respect to the “hint” on 
which the company thus acted. And this hint may further 
be supposed to have been considered valuable, inasmuch as 
the use of Mr. Walker's miniature semaphore has since been 
extended to all other portions of the South-Eastern Railway. 
But if any accident had occurred through the failure of, or 
in working those instruments, it would, of course, have been 
open to the chairman to attribute it to Board of Trade 
meddling, as he did, publicly, the collision which occurred on 
the Metropolitan Railway, between the Gloucester-road and 
the Kensington High-street stations, on the 29th of August 
last. In that case a disabled train p ing from the 
Mansion House Station to the Edgware-road Station came to 
a stand in a tunnel after passing Gloucester-road; and the 
signalman at the High-street Station, when an unusual 
length of time time had elapsed since he received notice of 
it, asked on his speaking trumpet, “Is train coming?” to 
which the Gloucester-road sigoalman replied, “I have not 
received line clear for lastjtrain.” The signalman at the High- 
street, fancying he must have forgotten to give “line clear,” 
did so, and a second train was thus allowed to enter the 
block length before the first train had out of it. Sir 
Edward Watkin remarked upon this at the half-yearly meet- 
ing of the Metropolitan Railway on the 22nd of January, 
| te as reported in the Railway News of the 24th of 

anuary: 

™ Now this accident, the first of the kind which has occurred, 
I think, during a period of twelve years’ working, ought to 
be called—as many accidents ought to be called—a Board of 
Trade accident.” 

And he proceeded to argue that because the Board of Trade 
sessenutsbed in their general list of recommendations—for 
it was not an absolute requirement—speaking instruments 
as well as block,instruments in the'cabins,‘and, because the sig- 
nalman had, in calling attention and replying on the speaking 
instraments, committed this error, therefore the accident was, 
as he put it, “the consequence of the Board of Trade med- 
dling.” There was, however, another recommendation—that 
record-books should be kept also in the cabins; and this had 
not, it a ed, been complied with in the Gloucester-road 
eabin. henever an accident occurs at any place where 
every precaution has been taken to avoid it—and such acci- 
dents must be expected occasionally to ocour—and where 
all the requirements and recommendations of the Board of 
Trade have been complied with, it will of course be open to 
any chairman of a company, so disposed, to attribute such 
accident to Board of Trade meddling, and to call it a Board 
of Trade accident. But in this particular instance the signa]- 
man might have committed the mistake in question without 
speaking instruments at all. The recommendation with 
regard to the adoption of speaking instruments in addition 
to block instruments is cnntainel in clause 7, under the 
heading of “ Precautions Recommended in the Working of 
Railways,” and is as follows: 

“When a line is worked by telegraph, the te 
huts should be commodious, and should be supplied with 
clocks, with record-books, with a separate needle for signal- 
ling the trains on each line of rails, and with an extra 
needle for other necessary communications between the 
si, en.” 

t was adopted because signalmen bad been found to be 
making private signals to one another on their block instru- 
ments or their bells, “shaking each other up,” as they 
termed it, by shaking the and so on. The recom- 
mendation has, in very many cases, not been complied with, 
and it will be an interesting subject for discussion whether 
and how far it should be acted on, as well as how far it may 
be consi desirable to depend upon bells alone without 
block instruments. Speaking instruments are, indeed, abso- 
lutely necessary in many cases, when it is considered re- 
quisite to afford information from distant stations of the run- 
ning of fast non- pping trains— whether of are Keeping 
time, or whether and how much they are behind time. y 
are required in other cases for the transmission of 
on the company’s service in regard to the working of t 
line in various respects. In the absence of them, the block 

ulations of some companies prescribe codes of signals by 
beats on the telegraph bells; and the number of Te- 
quired for such purposes mount up, as already stated, to 14 
or 15. Itisan im nt question to consider whether the 
signalmen may not make mistakes in counting so many 
beats on the bells more easily than in the use of speaking 
instruments. Sir Edward Watkin’s proposal in the same 
speech was to send a man in place of wsing a speaking in- 
strument, and was thus expressed : 

aaa an of = roe ene doubt, P ons pened : 
that if anything too! in the wa: locking, the signal- 
man should * able ascertain yhat it was, instead of 
pursuing the old-fashioned plan, that when there was a block 
somebody should be sent to see what it was.” 

But ‘no man would in this case have been sent running 
from the Gloucester-road signal eabin to the High-street 
signal cabin, even if there had been no speaking instruments in 
the cabins; and at all events the Board of Trade have never 
made any objection to Sir Edward Watkin’s employing men 
in that capacity if he thinks proper, and finds it compatible 
with the working of the traffic on the Metropolitan Railway 
to doso. Itis the more necessary to make the above ob- 
servations because Mr. Forbes, the chairman of the Metro- 
— District Railway, is reported to have echoed in some 

gree the sentiments of Sir Edward Watkin in regard to 


the accident on os line. vege bh Railway 
Times of the 14th of February, 1874, Mr. Forbes is reported 
to have said, at the half-yearly ae, on the previous 
Tuesday, of the Metropolitan District Railway : 

“The item of compensation had beon 60001. extra in the 
half-year, with which they had Teally nothing to do. The 
i A tend cetthed tes onto Matecpeltion Sodhe ing into 
another Metropolitan train, and they had to pay one-third of 
the cost under the agreement with that company. He com- 





ph cation with 


plained that under the direetion of the Board of Trade they 
were obli A nee apueretes tee nat eneeed accidents, and 
had entailed a loss of 18,000/. in damages, which he thought 
very hard indeed.” 

“4 would be interesting to learn from the general manager 
of the Metropolitan and the manager of the District Railway, 
whether now, after the experience of that accident, they are 
prepared to remove the speaking instruments from all the 
signal cabins, and whether they could carry on the working 
of the line without them. Unless they can come forward 
and tell us that they are prepared to adopt this measare— 
which, if they consider it expedient, there is nothing to 
prevent them from doing—it must be admitted that the 
remarks of Sir Edward Watkin and Mr Forbes on the subject 
were more ingenious than ingenuous; and the author con- 
tends that they were, in any case, in the highest degree un- 
justifiable. 

Fully to expose the injustice and the nature of the accusa- 
tion thus made by Sir Edward Watkin and Mr. Forbes 
against the Board of Trade for causing this accident by 
meddling, because one of their recommendations is that there 
shall be “an extra needle for other n communica. 
tions between the signalmen,” it is right, however, further to 

int out that the printed regulations for signalmen on the 

etropolitan Railway provide for the use of speaking instru- 
ments, two in number at terminal, and three in number at 
intermediate stations, that there are six in the cabin in which 
the mistake was made, and that the signalmen are directed 
to use these ing instruments when the disc instruments 
are out of order, or the bells fail to ring. 

The following are the regulations referred to, extracted 
from “The Geberal Rules and Regulations to be observed by 
the officers and servants employed by the Metropolitan Rail- 
way Company: 

* 118. The station at each end of the line is provided with 
two train signalling instruments, one for the up-train service 
and one for the down-train service, and a telegraph bell in- 
strument ; two speaking instruments are also provided, one to 
communicate only with the next station, and the other in- 
strument for communication with all stations. 

* 119. The intermediate stations and junctions are each 
provided with four train signalling instruments, one for up- 
trains and one for down-trains in one direction, and one for 
up-trains and one for down-trains in the opposite direction, 
with two bell instruments; three speaking instruments are also 
supplied, one for use to and from the station on either side, 
and the through instrument, by which each station is in 
communication with every other. 

“131. Should the dise instrument be out of order, or the 
bells fail to ring, the speaking instrument must be used for 
the purpose of signalling the trains.” 

And the followiog is a regulation for signalmen, to a 
similar effect, from the printed book of rules tor the Metro- 
politan District Railway : 

“90. Each station has an independent speaking instrument 
to the next station on either side. There is also a through 
speaking instrument, by which each station is in communi- 
every other.” 

The rule-books of these two companies thus provide for 

ing instruments in the cabins, in excess of the Board of 

e recommendation ; and it is due to the companies to 
suppose that they do not supply more iastruments than they 
find in practice to be necessary. But it is anything but 
justifiable in the chairman to represent that an accident 
occurring in the use of instraments provided for their own 
a has resulted from their being forced to obey a Board 
of e recommendation, contrary to their own convictions ; 
and especially when there are signal cabins on other lines 
where the recommendation in question is not plied with 
at all. The railway companies have not, indeed, always 
been in the habit of so implicitly carrying out the recom- 
mendations made to them by the Bo of Trade as might 
be inferred from the accusation referred to. 


(To be continued.) 











Arcentise Rariwars.—The first section of the Tacuman 
Railway—a length of 30 miles—has been opened, and it is 
expected that the whole line will be completed before the 
close of the current year. At the last dates ftom Buenos 
Ayres, President Sarmiento and Mr. C. Lumb had gone to 
Concordia to open the first section of the East Argentine Rail- 
way. The Campina lineis to be actively proceeded with. 


Be.e@tan Coau.—The exports of coal from Belgium fell off 
last year 436,000 tons. In 1871, Belgium exported 3,678,000 
tons; in 1872, a year of full prosperity, the exports rose to 
4,608,000 tons; but in 1873 they to 4,171,000 tons. 
se epee of Belgian coal to France fell off last year about 
200,000 tons; those to the Low Countries declined 185,000 
tons ; and those to the Zollverein, 3 tons. On the other 
hand, the exports of coke from Belgium rose last year to 
802,000 tons, as compared with 749,000 tons in 1872. 


Frexcu Traysattastic Navreation.—The transforma- 
tion effected in the steamers of the French General Transat- 
lantic Company secured a reduction of 8866 tons in the con- 
sumption of coal in the en bs fleet last year, so that, not 
withstanding the considerable advance which took place in 
1873 in the of coal, the additional charge for combustible 
which the company had to sustain last year did not exceed 
19612. The earnings of the steamers en in the company’s 
Atlantic service increased last year to 470,4891., as compared 
416,1202. in fev R company is endeavourin i 
secure a portion emigration 
por A eff comfortable 
making efforts to more 
for emigrant fmihen, "Nothin daunted, although of course 
depressed by the loss of the Ville du Havre, the company has 
ing with the immediate transformation of the 
Canada, as well as with the enlargement of 


i 
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the Floride, which is to be put upon the West Indian line. 
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AGRICULTURAL IMPLEMENTS AT THE 
VIENNA EXHIBITION.—No. XVIIL 
Foob-PREPARING IMPLEMENTS. 

Ix no other class of implements amongst the agri- 
cultural machinery exhilnted at Vienna, was such a 
variety of ingenuity displayed as in those for cutting 
chaff. The objects to be obtained are the rapid and 
clean cutting of straw and other stalks in variable 
lengths, the means employed being revolving, and 
in a few cases vibrating or reciprocating knives, 
while the straw is fed automatically between studded 
rollers, 

‘The English leaders of this special industry are 
probably Messrs. Benthall and Co., of Suffolk, who 
did not exhibit at all, but whose machines have been 
largely copied by foreign makers. In their absence, 
Messrs. Richmond and Chandler, of Manchester, 
were the most important exhibitors, and we may 
therefore examine their stand the first. 

In the largest and newest pattern they exhibited, 
the machine, which may be driven either by hand or 
power, has a fly-wheel armed with three curved 
knives, the edges of which are kept constantly 
sharp by coming in contact, at each revolution, 





with a steel placed in front of the mouthpiece of 
the machine. The trough by which the material to} 
be cut is fed to the knives, is at right angles to the | 
frame on which the mechanism is mounted. The 
shaft to which the cutting wheel is attached runs 


in two bearings, and carries a double bevel pinion, | 


cast in one piece, and of the form shown in Fig, 82. 


Gearing into one or other of these pinions are two | 


bevel wheels, one within the other, the outer and 
larger one being made with a deep and cylindrical 


FIG. 82. 














back, to contain the smaller one, and allow space 


for it to slide to and fro for a certain distance. | 


This sliding motion is accomplished by means of a 


circular guide plate, with three notches, correspond- 


whether the sliding shaft be at the forward and 
backward limit of its travel. 


arrangement a quick motion and a slow one are 
obtained, and po | desired length of cut can be 
given by the substitution of change wheels for 
driving the feeding rollers. 

In another large cutter of a standard pattern, 
Messrs. Richmond and Chandler employ a wheel 
with two knives, and the wheel-shaft carries at its 
inner extremity a bevel pinion, gearing with a 
wheel at right angles to it, and driving an ordinary 
train of wheels for actuating the top and bottom 
feed rollers. ‘The arrangement for throwing in and 
out of gear is good. A lever at the side of the 
machine is connected with a rod, hinged under the 
frame, and this when moved upwards raises a strap, 
on the inside of which is formed an inclined rib. 
This strap passes between two collars on the shaft, 
and the rib is-so disposed that when the strap is 
raised it strikes one of the collars, forcing the shaft 
back, and placing the wheel out of gear, while, when 
it is depressed, the other side of the rib passes the 
opposite collar and brings the shaft back again. 
The speed in this machine can also be regulated by 
change wheels, and the feed motion is constant. 

Ina third and smaller variety, the first motion is 
again given from the shaft by a bevel wheel, and a 
similar train of gearing is adopted for driving the 
rollers. ‘The detail to be noticed is, however, the 
means employed for altering the speed. Inside the 


lever worked from the side of the machine, in a semi- | 


. 
ing, out of gear for the centre notch, and fast | 


and slow motions for those on each side. The shaft | exhibits were excellently finished, and made a first- 
on which the concentric bevel wheels are mounted | rate show. 
slides to and fro, by the agency of the lever, the | showed several fairly made but very heavy machines, 
larger wheel being on a key way. Now, if the! in which the most noticeable detail is the addition 
small wheel be advanced, the inner bevel pinion | of a lever pinned to the frame, and carrying a pair 
drives it with a quick motion ; if it be thrown back, | of bars for throwing the strap from the fast to the 
the outer bevel pinion gears into the larger wheel | loose pulley, and the work of altering the speed. 
for a slower motion, whilst, in another position, all ‘This consists in the introduction of an intermediate 
are out of gear and the machine runs free. At the! shaft, on which are pinions of different sizes, and 
end of the sliding shaft there is a very broad pinion | which is slid to and fro by a lever, so as to gear into 
always gearing on a spur wheel on a lower spindle, | one of two spur wheels. 


| 
| 


In connexion with! small but excellent machines. 
this spur wheel is a suitable train of gearing, driving | worm on the knife wheel-shaft drives two crown 
the upper and lower feeding rollers, whilst on the | wheels, one above and one below, these being on the 
shaft itself is a roller, around which passes an end- | roller spindles, which are thus actuated. In another 
less web formed of wooden bars strung together, | for cutting the chaff to two different lengths, the 
and forming the bottom of the trough. By this | rollers are geared together on one side by a pair of 


carrying two pinions, which can be moved to and 
fro by a lever, and which gear in one or other of 
two spur-wheels, through which the feed is driven, 
menting to their position. This class of machine 
is the cheapest one made by the firm, with a fixed 
steel for constantly sharpening the knives. 

Another machine has a double pinion and concen- 
tric bevel wheel motion, like the one just described ; 
but instead of the mechanical adjustment, the shaft | 
is slipped to and fro by hand, being set by a sliding 
stop on the side of the machine, and again in ano- | 
ther by a wag? turning on a pin, and which fixes the | 
shaft in the desired position. 

The most primitive machine that was shown has | 
a hand feed, the straw being simply pushed through | 
a comb, and the knife wheel turns on a short spindle. 
To vary the length cut, one or both knives are em- 
ployed, for the larger length one blade being taken 
away. 





FIG 83. 
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Altogether, Messrs. Richmond and Chandler's 


Messrs. Lewis and Co., of Shrewsbury, 


. Nicholson, of Newark, showed a few 
In one of them, a 


Mr. W. 


toothed wheels, and on the other the main shaft 
drives a worm and wheel, whilst a crown wheel can 
be moved forward into gear for the slower speed. 

In the Swedish departinent there was good work, 
and aside from one or two copies of Richmond and 
Chandler, original designs of chaff cutters. Thus 
the Goteborg Mechanical Works showed a large 
machine, in which the knives are concave on the 
cutting edges, and on the end of the main shaft is a 
disc, with a groove cut across its face. This groove 
is graduated so that the exact throw of a pin work- 
ing in it may be regulated. From this pin a con- 
necting rod descends to the lower part of the imple- 
ment. Attached to the crank are two rods, the 
upper ends of which carry wedge blocks, which fit 
into the groove of a ‘silent feed” disc, and when 
the machine is in operation produce an intermittent 
motion. The spindle of the feed dise actuates one 
feed roller, and on the other end carries a bevel 
wheel. On the spindle of the upper roller is a 
similar wheel, a working in brackets are two 
pinions gearing into them, so that a coincident and 
intermittent motion for both is obtained. 

Several copies of Nicholson, as well as of Richmund 
and Chandler, were to be seen in this section. 

From Ofverum came a chaff cutter, in which the 
main shaft has a crank, a rod from which goes down 
to a vibrating board, and moves bars attached to 


| is driven by the lower and drives 


| arranged chaff cutter exhibited, that o 








frame on the second driving-shaft is a sliding sleeve 


it, for moving a pressure bar at the mouth of the 


implement up and down. This machine is fed by 
band, and thetworollers move together by a system of 
ratchet wheels and frames, the act of pushing the 
straw through turns the upper roller, and therefrom 
the lower one. ‘The same works showed a “silent 
feed” machine like the one already noticed, but 
the detail for moving rollers is much neater. It is 
arranged as follows:—On the spindle of the lower 
roller driven by the feed is a crown wheel, and 


_@ second similar one on the spindle of the up 


roller. Brackets attached to the side of the im. 
lement carry a vertical and drop pinion, which 
e upper crown 
wheel. 
We now come to certainly the most ingenious) 
M. H. 
Biinzli-Rodmer, of Ustar, in Switzerland. Fig. 83 


| shows the principal parts of the mechanism. The 


fly-wheel shaft ¢ runs in two bearings, and close to 


A 











— 
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the farthest one a cam ¢, is mounted on the shaft. 
This cam is of the form shown in the sketch, with 
two inclined planes. When revolving, these inclines 
come in contact with a freely running coned roller 
d, mounted loose on the arm e, which oscillates on 
the centre e'. In a piece with the arm ¢, is a finger 
J. At the back, and hinged on an independent 
centre, as shown, is a segment rack A, retained by 
the weighted pawl i. From the face of this rack pro- 
jects a finger g, and on raising the pawl the rack 
can be turned, and the finger g brought nearer to or 
further away from /, the changes of position being 
regulated by the number and pitch of the rack 
teeth. On the spindle of the lower feed roller is a 
ratchet wheel 0, with a weighted detent j, pinned 
to the side of the machine, and two others, &, #', 
also weighted, and turning on an arm forming part 
of the crank e', shown in dotted lines, and loose in 
the spindle of the feed roller. The arm e, and the 
crank ¢’, are coupled by a connecting rod, shown in 
dotted lines behind the main shaft. Atd'and d? 
are shown the ends of two shafts, which pass under 
the frame to the other side of the implement, and 


in connexion with d? are two spiral springs, of which | 


one isshown at p. ‘These springs are fastened back 
to the frame, and serve always to keep the pawla 
k and &' fast against the ratchet teeth. Now, when 
the shaft and cam ¢ are turned, the latter comes 
in contact with the roller d, and forces it for- 
ward, while the arm on which it is mounted turns 
round the centre c'. But as soon as the finger / 
strikes against yg, the forward motion ceases, and 
the roller merely revolves, so long as the cam path 
is in contaet with it. By this simple arrangement, 
it will be seen that the range of motion to and fro 
may be regulated from oue tooth of the ratchet 
segment to the full length of its arc. The forward 
motion thus imparted is communicated to the loose 
crank ¢’, and the pawls / and £', which drive the 
ratchet wheel through a greater or less number of 
teeth, according to the way in which the rack seg- 
ment nis set. With each stroke, the spiral springs p 
are extended, and bring back the d*, with the 
pawls, into position. The spindle d, which passes 
under the frame to the other side of the implement, 
has a crank attached to it, from which, in a manner 
similar to that just described, the ratchet wheel driv- 
ing the upper feed roller of the machine is moved, 
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There is, in addition, a pressure board, which 
rises and falls at the mouth of the machine. 


yressing against a small roller m twice in each revo- 
fation. [he roller is mounted at the end of one 
arm of a bent lever #2, the other arm bearing against 
the underside of the pressure board frame. The 
cam / is so arranged as to lift the board at the 
moment when’ the feed rollers bring forward the 
straw to the advancing knife. It will be seen, from 
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This | 
is driven by means of a cam /, on the main shaft, | 





WEAVING.—No. VI. 
Hanp-Loom Weavina—(Coatinued). 

Tue reed is fixed into the lower part of a 
frame, called the “‘ batten,” ¢ ¢ (Fig. 27), which 
is suspended from two gudgeons, //, and is ca- 
pable of being moved a short distance to and fro, 
in a line parallel to the warp threads. At each side 
of the batten, and about level with the bottom of 
the openings in the reed, are placed two shuttle 
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so as to resemble horn. Fig. 28 shows a section 
of the batten at the centre. The picker p is 
made with a small tongue at the bottom to slide 
into the groove, which causes much less friction 
than if the pickers were made to fill the box from 
side toside, In the same section the reed R is shown 
pressed by flat springs, which is a contrivance 
added to some looms to regulate the force of the 
blow of the batten. There are two of these springs, 
one at each end of the reed, and they are attached 
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the foregoing description, that this implement is 
susceptible of very easy adjustment for cutting 
different lengths, and that it has an intermittent 
feed, two great advantages in a chaff cutter. More- 
over, these results are obtained with very simple 
mechanism, and the only drawback appears to be 
the introduction of the pawls and ratchet wheels, 
which are exposed to much greater wear than 
toothed gearing. But this same objection applied 
with greater force to the majority of the chaff cutters 
shown in the Eastern Agricultural Hall. 


Frenxcu Mecuayicat Ix pvustay.—The French mechanical 
construction workshops in the North of France are reported 
to be very slack. On the other hand, some of those in the 
basing of the Loire and the Centre are overdone with work. 





boxes, gg. These boxes have a spindle fitted length- 
ways over the centre of them, upon which the picker, 
|a kind of hammer, is made to slide. The two 
pickers are connected together by a slack cord m, 
to the centre of which the “ picking-stick” is at- 


cord to keep it suspended and free to work. 

The boxes are suited to the size of the shuttle, 
| which is driven with considerable velocity from one 
| box to the other by means of the picking stick and 
| pickers. It is known as the fly shuttle, and was 

tented by John Kay in 1733. Fig. 27 shows the 
Patten detached from the loom, in which p p are the 
pickers which slide upon the spindles 2», s the 
| shuttle placed in the shuttle box. The pickers 
‘are variously made, but principally of hide dressed 
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tached. Two short ends are connected to the picker ‘ 
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to the presser at ¢. A screw is placed to regulate 
the strain according to the strength required. When 
the blowis given to beat the weft threads together, the 
reed, being pressed by the springs, gives way if too 
heavy a blow be struck, and thereby insures a greater 
amount of uniformity, and prevents thick and thin 
places in the cloth, which in the absence of a “‘ take 
up motion ” would be likely to occur. 

The loom being ready for the actual operation of 
weaving, the weaver takes his seat, and places 
the shuttle into one of the boxes, after pushing the 
send back to the far end of the box. A short 
ength of the weft thread is allowed to hang out of 
the eye of the shuttle, so that it may be caught on 
the edge of the warp as the shuttle enters the shed 
for the first time. He then takes hold of the batten 
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by the left hand in the pees shown in Fig. 27, | hand is at the present time in frequent use, but prin- 


and holds the picking stick in his right hand. 

In the sketch the shuttle is shown to be in the 
right-hand box; in this case the weaver places his 
right foot upon the right treadle, and depresses it, 
which, at the same time, causes the left treadle to 
rise, and an opening or shed is formed in the warp, 
as shown in the figure. He first pushes the batten 
backwards a few inches, which causes the opening 
in the warp to appear in front of the reed, as well 
as at the back, and thus gives room for the shuttle. 
He next, with a smart jerk of the right hand, throws 
the shuttle through the warp and into the opposite 
shuttle box, where it comes into contact with the 
picker, and drives it to the far end of the box. 
‘Then he draws the batten towards him, which brings 


with it in front of the reed the weft thread. He | 


then treads upon the left treadle, and at the same 
time pushes the batten backwards, which ye the 
shed ready for throwing the shuttle back to the right- 
hand box. When the shuttle is thrown he again 
draws the batten towards him, which pushes the weft 
thread against the last thread, or shute. Thus the 
operation is continued, the three motions, viz., 
opening the shed by means of the treadles, throwing 
the shuttle, and beating together the weft threads 
by the reed which binds them together compactly 


| 
| 
| 
j 


cipally among silk weavers. The fly shuttle is made 
straight in form, as shown at Fig. 29. It is 


usually made of boxwood, and is tipped at each 


end with smooth steel points. There is an oblong 
hole morticed out of the shuttle for the reception of 


| the weft bobbin. In silk weaving this bobbin is 





called a quill, but is generally e of a small reed 
about the length of a quill barrel. The reed still 
retains the name of quill, although quills are not 
used now, owing to their extra cost. The reed or 
quill is fixed upon a small wire spindle, which is 
shown at a, Fig. 31. There are two small wire springs 
attached to it, which are not only for the purpose of 
holding the quill in position when placed on the 
_—_ but cause a slight friction to the quill and 
thereby a slight tension on the thread. The spindle 





| and spring or springs are often made from one piece 


of wire by turning one or both ends, similar to a 
single or double hook flattened. ‘The spring must 
| be weak enough to allow the quill to move longi- 
tudinally as well as upon its axis, and the spindle is 
fixed stationary, and without movement. When 
the spindle is placed in the shuttle one end is 
| pressed against the concealed spring, which causes 
it to be pushed inwards, and thereby allows of the 
other end of the spindle to be inserted into the hole 


and evenly, which is necessary to the production of | at the opposite end of the mortice hole. The spring 


cloth. 
Although the fly shuttle has been in use since 
1733, still the old mode of throwing the shuttle by 


| now presses against the spindle and keeps it in its 
place, until it is necessary to renew the quill. The 
weft thread is made to pass out at the side of the 


shuttle through an eye made of glass or earthen- 
ware, which is fixed there for the purpose. 

The shuttle, when thrown by hand, is somewhat 
curved, as shown at Fig. 30, which form is more 
suitable to follow the motion of the hand, Fig. 32 
shows the method of throwing it, It will be seen 
that the thumb is placed on the shuttle race whilst 
the hand is held open below it to catch the shuttle. 
The batten is drawn towards the weaver by the 
thumb, although it naturally falls towards him by 
its own gravity, being usually worked a little out 
of a vertical line for that purpose. Sometimes springs 
are placed to draw the batten forward, in which 
case the weaver, with the back of the hand merely, 
pushes the batten backwards, whilst the spring 
gives the blow 

Fig. 33 shows a section of the shuttle and the 
shuttle race, or bed, upon which it slides, It will 
be seen the warp threads are pressed down upon 
the race a, and the shuttle (Fig. 30), having a wide 
shallow groove, slides upon the ridge of the warp 
threads, as shown in section. 

It has been shown that the ends of the warp 
threads are secured to the cloth beam by being in- 
serted into a groove, The beam is held in position 
by means of ratchet wheel and pawl, and as the 
cloth is woven it is wound up by means of a short 
lever. In order to keep the warp threads of a 
proper degree of tension, the warp beam is pro- 
vided with two weights, or two pairs of weights, 
one being much heavier than the other, and at- 
tached to the same cord, the heaviest weight 
being hung so as to draw the warp in a contrary 
direction to the cloth beam, and thereby cause the 
tension upon the threads. The rope to which the 
weights are attached is wound round the warp beam 
several times to give it sufficient friction. Now 
when the treadles are depressed, and the shed is 
opened for the passage of the shuttle, the heavier 
weight is slightly raised, and falls again when the 
shed isclosed, As the cloth is woven, the weight is 
gradually drawn upwards, and the small counterpoise 
falls. When this latter touches the ground it follows 
that the rope becomes slackened, and thereby takes 
the friction off the rope, and allows the warp beam 
to move, although the tension caused by the Lenvier 
weight is always acting upon the warp. 

‘This motion is made in many different forms, 
sometimes by means of levers, in which case the 
weights can be adjusted to any degree of tension. 
The tension, as the warp becomes unwound, be- 
comes greater, through the diameter of the beam 
being Jessened, whilst the weight remains working 
at the same leverage. Thus it requires occasional 
adjustment in weaving very long warps, where the 
diameter of the warp beam may become lessened 
perhaps one half in diameter. This circumstance 
has given rise to “ let-off motions” being continued 
to equalise the strains, but they will be referred to 
in power-loom weaving, where their use is of more 
importance. 

n like manner the take-up motion is effected in 
the same way. In hand-loom weaving the weaver 
draws the cloth beam round occasionally, after 
weaving a few inches. In power-loom weaving this 
becomes a very important matter, and a great 
variety of motions have been invented to overcome 
the difficulty, several of which we intend to de- 
scribe. A take-up motion has been introduced in 
hand looms, which we shall hereafter notice under 
the subject of figure weaving. 

In the process of weaving it is found that some 
cloth as it is woven has a tendency to draw in or 
become narrower. ‘This effect requires to be 
counteracted, otherwise very irregular work would 
be the result. The contrivance used for the pur- 
»08e is called a ‘‘ temple,” and they have been made 
in a great variety of forms, but for hand-loom 
purposes a very simple form suffices. Fig, 34 re- 
presents a common form of temple. It consists of 
two flat pieces of wood, adjusted and laced together 
according to the width of the cloth, by a cord as 
shown. At both ends of the temple a number of 
pin points are fixed. These points are placed in 
the two selvages of the cloth, and it is thereby held 
stretched out and prevented from contracting, as it 
would otherwise do. As the cloth is woven the 
temple is moved. Fig. 21 (see page 367 ante) 
shows the temple as it lies upon the cloth at 5. 
In power-loom weaving the temples are made to 
revolve, so as to require no refixing as the cloth is 
woven. 

The machines used by the hand-loom weaver, in 
addition to the loom, are the hand wheel and a pair 
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the limits of human strength. 

enable us to pick up or lay down 
or carefully, and to transport it at a rapid rate to 
save time, to move it in any direction, and without 
the least waste of power, unless it be in ascending 
with a load when the body as to be carried up and 
down 
cranes that are sometimes used in machine fitting 


)F SHOP MANIPULATION | 
RING APPRENTICES.* 


{ICHARDS, LONDON. 


from page 377.) 
AND FOR 
ING MATERIAL, 
applied to the transport of 


MOVING 


material and travel, in navigation and by railways, 


comprises a large share 
and when we consider tl 
transport is less than a 
and possible 


we begin to re 


pres nt 
ilfairs, 


chani 


To follo 
pulsion of vessels and tr 


conditions that would, 


ul science 





future 








» of all that is constructed ; 


iat this vast interest of steam 


ventury old, and estimate its 
influence on human 


alise the relation that me- 


bears to modern civilisation. 
w out the applicati mm of power to the pro- 
ains, with the many abstruse 


be involved, 





would be to carry this work far beyond the limits 
within which is I t likely to be useful to the 

al ntice; besides, it would be going beyond what 
in | be termed I inipulatior 

Ma t railway engineering have engr ed 
the | ta in the world, investiga nd 1 
5 i] é 1 eX led upon tl tsina 
leg ! surat h their importance, alt igh 
t would not be hard t ggest numerous wants in 

ma " ext-! that have been prepared 
t Li 

| and way engineering ar Dn that 
may I separated from the ordinary 
‘ y urts, and studied at the end of a cours 

neral mecha il engine g, but are hardly 
proj su ts I im &pyp! tice to take up at the 
beginning of a In iting of machinery 
for transport, as a , the s ect, as far as treated 
here, w nfined to mov and handling ma- 
te s of processes of manufacturir 
espe y in connexi ith machine construction. 

If the amount of tir expe labour, and 
I ry dev 1 to handling material in machine 

i t ated, it | mes a matter of astonish- 
i to as many as have not previously investigated 
t ! ter 1 item of expense the handling 
often exces the fitting on large pieces, and in the 
l i uss of work » most careful at- 
ter t 1ré nomical manipulation. 

I vell for an apprentice to begin at once, 
is i s he cor i€ s his course, to note this 
ma I f handlir vy mat al, watcl ne the ope ration 

f cranes, hoists, trucks, tack roller in short, 
everything that has to do with moving and handling. 





iples of ha are by no means as plain 
or easy t und 
l liversity of practice seen in the various plans 
of | lling a lifting weights fully attests this 
la | sition, and it is questionable whether 
there is any other branch of mechanical engineering 
that is tr 1 in a less scientific way than ma- 
y of this ¢ s. I do not allude to the me- 
of cran und other devices, which aré 
y wi proportioned and generally well 
arra 1, but to the adaptation of such machinery 
vith ! » special or local conditions. 
There are certain inherent difficulties that have 
) ered in the construction and opera- 
of 1 ry f fting and handling that are 
pe ur to itas a cla among these difliculties is | 
trans! nof power to movable mechanism, 
and gular application of power, 
~ ) ne iat ity to acci lents and 
t TE 1 I tinery being controlled by 
t t of anoperator. Ordinary machinery, 
oO reverse, is stationary, consumes a regular 
amount of power, is not subjected to such unc ertain | 
strains, and a rule acts without its operation 
| be ne cont I 1 by the will of attendants. 
Lhe funct ns require lin ma 
material a machit hop « spond very nearly 
to those of the human hands. 
man in the adaptation of lifting and handling me- 
chanism ; in fact, we cannot conceiy 


more perfect than the 


naterial 


we term labour, 





ppliances in ordinary use ar 


| sense, but the prin- 





} 


ling mechanism ; 
portant feature of a movement the speed of which 
is graduated at will. 


tance. 


This uniform speed is perhaps the 
in the 
in such lifting machinery as is dri 


hinery for handling | hydraulic cranes, except that steam is employe 


jas the 


‘These functions 
a weight slowly 


at the same time. The travelling swing 


|establishments are the nearest approach that has 
been made to the human frame in the way of hand- 


they, however, lack that very im- 


In handling a weight with the hands it is care- 


fully raised, and laid down with care, but moved as 
rapidly as possible throughout the intervening dis- 


It is evident that in machinery of any kind for 
handling and lifting, that moves at a uniform rate of 


speed, and this rate of speed adapted, as it must be, 


to the conditions of starting or depositing a load, 


much time must be lost in the transit, especially 
when the load is moved for a considerable distance 
greatest defect 
lifting machinery in common use, at least 
lriven by power. 

The lessons of pature in this particular have 
not been disregarded, however, and we find that 
the attention of engineers has been given to this 
principle of variable speed to be controlled at will. 

The hydraulic cranes of Sir William Armstrong 
employ this principle in the most effective manner, 
not ouly securing rapid transit of loads when 
lifted, but depositing or adjusting them with a care 





| and precision unknown to mechanism that is geared 





vely or operated by friction brakes. 

he principles of all mechanism for handling 
loads should be such as to place the power, the rate 
of movement, and the direction of the force, within 
the control of an operator, which the reader can see 
is in substance the same thing as the ‘power of th 
The safety, simplicity, and perfect action of 
hydraulic machinery has already led to its extensive 
use for moving and lifting weights, and it is fair to 
assume that the importance and success of this in- 
vention fully entitles it to be called one of the most 
important that has been made in 
neering during the past fifty years. 

The application of hydraulic in operating 
the machinery used in the Bessemer pr 
steel manufacture, is one of the best examples to 
the advantages and principles of the 
system. As there are published drawings and de- 
iptions of Bessemer steel plant by Mr. Holley 
and other engineers, the apprentice is recommended 
to study the hydraulic apparatus as applied to hand- 
| terialin these s, keeping continually 

the principles ‘tion as differing from 
ordinary cranes or hoists. 

‘There is, however, a defective principle in hy- 
draulic machinery that must be taken into account in 
comparison with positively geared mechanism, and 

ain derived 
the loss of 


lastic medium, 


pos 





han is. 


mechanical engi- 





cesses for 


illustrate 





ing m 





in view 


which in many cases will overbalance any ¢g 


I allude to 
nt to dealing with an in 

amount of force expended is constant, 
regardless of the offered. A hydraulic 
crane, for instance, uses power in proportion to its 
movement, jinstead of as the amount of duty per- 
formed ; it takes the same quantity of water to fill 
the cylinders, whether the water exert much ot 
little force in moving the pistons, unless the water 
is drawn from an accumulator that acts by the com- 
pression of air, or other elastic fluid. 

‘The difference between employing elastic mediums 
like air and steam, and an inelastic medium like 
water for transmitting force in performing irregular 


from its superior 


power incia 
ind when the 


action. 


resistance 


| duty, has been already alluded to, and forms a 





very interesting study for a student in mechanics. 


‘Lhe steam cranes of Mr. Morrison that resemble 
j 


medium for transmitting force, combine 


Nature has exceeded | all the advantages of hydraulic apparatus except 


positive movement and the difficulties about tem- 


ot anything peratures, and evade the loss of power that occurs 
human hands for handling 
a duty that forms a great share of all that 


in the use of water. The elasticity of the steam 


|is found in practice to offer no obstacle to steady 
jand accurate movement of a load, provided the 


| As machinery for handling material, the hands} mechanism is well constructed, while the loss by 


j}may be considered as capable of exerting force in 
any direction, vertically, horizontally, or at any 
angle, moving at various rates of speed, as the con- 
ditions may require, and with varying force within 
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| are published simultaneous 
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ng articles under the same title 
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| upon 
| to another to receive successive operations, and this 
|movement may often be either vertically or hori- 
the Franklin | Zontally as determined, first, 
| with which the material may be raised vertically, or 


| radiation is but trifling. 


In manufacturing processes the material operated 
has to be continually moved from one place 


by the relative facility 
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moved horizontally, and secondly, by the value of} by workmen, when the movement is mainly in a 


the ground and the amount of room that may be 
available. 

In dense cities where a large share of manufactur- 
ing is carried on, the value of the ground is so great 
that its cost becomes a valid reason far constructing 
high buildings and moving material vertically by 
I thus gaining surface by floors, instead of 
spreading the work over the ground; nor is there 
any disadvantage in high buildings for most kinds 
of manufacture, including machine fitting even. 

Vertical handling, although it consumes more 
power, as a rule is more convenient and requires 
less room than horizontal handling, which is sure to 
interfere more or less with constructive operations, 


} 
hoists, 


In machine fitting there is generally a wrong esti- 
mate placed upon the value of ground floors, which 


are no doubt indispensable for the heaviest class of 
work, and for the heaviest tools, but with an ordinary 
class of work, where the pieces do notexceed two tons 
in weight, upper floors, if strong, are quite as con- 
venient, if there is proper machinery for handling 


material ; in fact, the records of any establishment, 
where cost accounts are carefully made up, will 
how that the expense of fitting on upper floors is 


less than on ground floors; this isto be accounted 
for by better light and a removal of the fitting 
from the influences and interference of other opera- 
tions that have to be carried out upon the ground 
noors, 

For loading and unloading carts and wagons the 
ience of the outside sling is well known; it 
» a now attested fact that accidents rarely 
iappen with sling hoists, although they appear 
s safe than running platforms or lifts. 
As a general rule the most dangerous machinery 
for handling or raising material is that which pre- 
with the care and vigilance of 
safest machinery, that which 
tention. ° 


tends to dispense 
ndants, and the 
entorces such at 
The condition that leads to danger in hoisting 
machinery, is that the force used is opposed to that 
of gravity, and as the force of gravity is acting 
continually, it is always ready to take advantage of 
the least cessation in the opposing force employed 
ower gravity, and thus drag away the weight 


for which the two forces are contending, and as a 
weight when under the influence of gravity is 


in accelerated velocity, if gravity becomes 
the master, the result is an accident. Acting on 
»of matter in proportion to its weight, 
inust be some force opposing and equal to that of 
gravity ; a piece of iron lying on the floor is opposed 
by the floor and held in resistance to gravity, and 
to move this piece of iron we have to substitute 


some living force like that of the hands or lifting 
mechanism to overcome gravity. In reasoning in 


this matter about gravity, it may seem to the ap- 
prentice as being a troublesome kind of pheno- 
menon that might be dispensed with, but he must 
remember that we rely upon gravity to keep things 
and without it nothing would be fixed, 
Reasoning further of gravity, we see that it acts 
only in one direction—vertically—so that the main 
force of hoisting and handling machinery which 
opposes gravity, must also act vertically, while the 

izontal movement of weights may be accom- 
plished by simply overcoming the friction between 
the weights and the surfaces on which they rest. 

‘This is seen in practice; a force of a 100 lb. may 
move a weight upon a truck, that it would require 
tous to lift vertically; hence the horizontal move- 
ment of material may be easily accomplished by 
hand with trucks and rollers, so long as it is moved 
on level planes ; but if a weight has to be raised even 
a single inch by reason of irregularity in floors, we 

t once feel the difference between overcoming 
frictional contact and opposing gravity. One of 
the principal problems connected with the hand- 
ling of material is to determine where hand- 
power should stop and motive power begin; what 

ditions will justify the erection of cranes, hoists, or 
tramways, and what conditions will not. 

Frequent mistakes are made in the application of 
power when it is not required; the too common 
tendency of the present day is to apply power 
to every purpose where it is possible, without esti- 
mating the actual saving that may be effected. A 
common impression is that motive power, whenever 
applied to supplant hand labour in handling material, 
produces a gain; but the fallacy of this in many 
cases is apparent, when all the conditions are taken 
intoaeccount. Considered upon grounds of commercial 
expediency as a question of cost alone, it is generally 


cheaper to move material by hand when it can be lifted 


horizontal direction, and when the labour can be 
constantly employed; or, to assume a general rule, 
vertical lifting should be done by motive power, 
and horizontal movement for short distances per- 
formed by hand, 

There is nothing more unnatural or wasteful of 

»ower than for men to carry loads up stairs or 
fn iders. The effort expended in such cases is one- 
half or more devoted to raising the weight of the 
body, which force is not utilised in the descent, and 
it is always better to use winding or other mechanism 
for raising weights, even when it is done by manual 
effort. Speaking of this matter of carrying loads 
upward, I am reminded of the fact that builders in 
England and America, especially in the latter 
country, often have the material carried up ladders, 
while in some of the older European countries, where 
there is but little pretension to scientific manipula- 
tion, the bricks are tossed from man to man, and 
mortar raised by pulleys. 

‘To conclude, the reader will understand that the 
difficulties and diversity of practice, in any branch 
of engineering, create similar or equal difficulties 
in explaining or reasoning about the operations, 
and the most that could be done in the limited space 
allotted to the subject of moving material here has 
been to point out some of the principles that should 
govern the construction and adaptation of handling 
machinery, from which the apprentice reader can 
take up the subject upon his own account, and 
follow it through the various examples that will 
come under his notice. 

‘To summarise, we have the following propositions 
in regard to moving and handling material : 

1. The most economical and effectual mechanism 
for handling is that which places the amount of 
foree and rate of movement continually under the 
control of an operator. 

2. That the necessity for, and consequent saving 
effected by, power-machinery for handling is mainly 
in vertical lifting, horizontal movement being easily 
performed by hand. 

3. The vertical movement of material, although 
it consumes more power, is more economical than 
horizontal handling, because less floor room and 
ground surface are required. 

4. The value of handling machinery, or the saving 
it effects, is as the constancy with which it operates ; 
in supplanting hand labour such machinery may 
shorten the time of handling without cheapening 
the expenses. 

5. Hydraulic machinery comes nearest to filling 
the required conditions in handling material, and 
should be employed in cases where the work is 
tolerably uniform, and the amount of handling will 
justify the outlay required for the machinery. 

6. Handling material in machine construction is 
one of the principal expenses to be dealt with ; each 
time a piece is moved its cost is enhanced, and 
usually in a much greater degree than is supposed. 

7. As the judgment of one man is sufficient to 
direct handling operations, all the power required 
in such work, beyond what that one man can exert, 
should be motive power, if such motive power 
can be employed for any considerable portion of the 
time. 

8. Power employed in handling material and for 
other purposes, when it is employed intermittently, 
must be represented in the motive power, otherwise 
lifting will interfere with the operation of machines 
and tools. 

(To be continued.) 





INDIAN PUBLIC WORKS DEPARTMENT, 
To rue Epiror oF Excingeerrne. 

S1zx,—I noticed in your columns a short time since a letter 
signed “ Junglee,” addressed to the students in the Cooper's 
Hill College, on the subject of grievances in the Department 
of Public Works, India. I can endorse everything he states 
in his letter. The anomalous position in which the civil 


status and pension rules, is a crying shame, and calls, I think, 
for immediate and united efforts to obtain some justice and 
improvement of our present position. 

I see that a considerable number of members and asso- 
ciates of the Institution of Civil Engineers have obtained 
seats in the new Parliament. Could not some of these 
gentlemen be induced to do something in our behalf? 

There are some points, not touched upon by “ Junglee,” 
on which I wish to give some words of warning to the 
students of Cooper's Hill College. 


matics and science, but what I wish to convey is that they 
will find them of very secondary importance indeed in the 
execution of their work, and that they will fiod a little 
practical knowledge, and especially energy and pbysical 
endurance, of much greater value than high mathemativs. 
This is especially true in the irrigation branch of the de- 
partment, where, on some works, assistant engineers are olten 
obliged to remain in the field under canvas till the middle or 
end of May, and sometimes during the greater portion of the 
hot season. Young men just fresh from England will fina 
their endurance sorely tried when living in a tent in May 
and June, with the thermometer at 105 deg. in the tent the 
— art of the day, and very litti¢ cooler at night. I 

now of one assistant engineer who lost his life from being in 
camp at this time of year. Superintending and executive 
engineers will, however, insist on the work being carried on 
during the hot weather, and bungalows are not always 
available for assistant engineers. As now, owing to the 
lessons taught by the famine in Bengal, numerous irrigation 
works will probably be pushed on in various parts of India 
with the inevitable results—to assistant engineers—above 
stated, it is, I think, only fair to warn intending candidates 
for the Public Works Department of what they may probably 
expect on their arrival in this country. Not only will they 
be, as “ Junglee” says, “social pariahs,” but, like those out- 
casts of the canine tribe, they may possibly be driven forth 
into the jungle, banished from all society—as many are—and 
in the hot season left in tents—perhaps 50 miles or more from 
any efficient medical aid—to live or die, as their constitutions 
may determine. This is anything but a bright prospect, but 
it is, in many cases, a true one. 

Your obedient servant, 
Zeta. 





BOILER EXPLOSIONS. 
To tax Epiton or Enotnexxine. 

Sin,—I beg to request your assistance, by the insertion of 
the subjoined inquiries, &c., in your paper, in reference to « 
matter of great importance and interest connected with 
steam boilers, and shall be glad to send you the results of 
the replies when received, in order that you may communi- 
cate them to your readers. 

The recent most disastrous explosion at Blackburn has 
attracted the serious attention of very many steam-users and 
of the public generally. The boilers, which were “ Lanca- 
shire,” or “two-flued,” were set on a peculiar plan. They 
were supported on two side-seatings, as is usual in Lanca- 
shire and elsewhere, the heat passing from the tubes to the 
bottom flue, and thence along the side flues; but, instead of 
the latter being closed in below the low-water level, the top 
of the boilers was arched over, so that the plates above the 
water line were exposed to the heat. 

It is alleged by some parties that this plan caused such 
overheating and consequent excessive expansion of the upper 
part of the shell—whilst the lower portion was kept at a 
comparatively low temperature by the water—as to lead toa 
rip or fracture at a ring seam at the bottom of one of the 
boilers, from which other rents were developed, resulting in 
the terrific explosion which occurred. The jury, in the 
remarks appended to their verdict of “ Accidental Death,’’ 
strongly commented on the mode of setting, and also ad- 
vised “all users of steam power whose boilers were set in 
this manner to alter the same at once.” 

As large numbers of boilers are similarly set, it is most 
desirable to ascertain, by the experience of owners who have 
adopted the plan referred to, how far, and in what manner, 
these opinions are verified or otherwise; and | shall be 
obliged, if all parties who have boilers so set, and which 
have worked for some time, will reply to the following 
queries, with any other information relating to the matter:— 

What is description of boiler or boilers? Length and 
diameter of shell? Diameter of flue tubes? Pressure per 
square inch on safety valves? Age of boiler, and how long 
set on this plan? Is feed water hot or cold, and where is it 
discharged in the boiler? What is space between the top of 








boiler and brickwork, and can the plates at this part be ex- 


amined in any way? What is course of draught after it 
leaves the furnace tubes? Does soot accumulate rapidly or 
otherwise in the top flue, and has it ever taken fire? How 
is boiler cooled down when preparing for cleaning? Is water 
blown out under steam pressure ? and is cold water then ad. 
mitted before all is cool? Has leakage or any signs of over- 
heating at the upper part of boiler been detected since it was 
set on this plan’ Has leakage or fracture at the ring seams 
of lower part of shell ever oceurred ? if so, state its locality 
and extent, and supply full particulars. 
Please forward replies direct to our offices, 24, St. Ann’s- 
square, Manchester. 
Yours faithfully, 
Henry Hier, Chief Engineer, 
National Boiler Insurance Company, Limited. 
Manchester, June 9, 1874. 











Cumpertann (U.S8.) Coat.—The directors of the Consolida- 


engineers are placed in this country, with regard to social | tion Coal Company are about to consider the propriety of 


establishing a reta!l department for the supply of New York 
and Brooklyn. Ali the great American ant te coal com- 

anies have adopted such a course with profitable results. 
English eannel coal costs 25 dols. per ton in New York, and 
Pennsylvania and Virginia coal 16 dols. per ton. COumber- 
land Jump and screened coal may be furnished (cartage in- 
cluded) at 10 dols. per ton. 

Locomotives o¥ THE Guanp TruNK.— Narrow gauge en- 
c'nes, which have been supplied to replace broad gauge engines 











I would especially impress upon them that when they 
come to this country they will very soon find that a strong 
and active constitution and good physical energy are, as a 
rule, of far more value in the Public Works Department then 
the large amount of mathematics, &c., which appears te be 
essential to success in the examinations at Cooper's Hill. 


| I do not wish for a moment to deprecate the study of mathe- 








» the line west of Montreal, are found to have an 
pacity of at least 25 per cent. over those which they bave 
placed. During the past year twelve narrow gauge engines 
were built by the Grand Trunk Company at the cost of 
sevenue to replace a corresponding number of old engines 
vroken up. The number of engines built at the cost of revenue 
vy the company in 1872 did not exceed ten. 
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COMPOSITE CARRIAGE AND COVERED GOODS WAGON. 


CONSTRUCTED BY THE RAILWAY ROLLING STOCK CONSTRUCTION COMPANY, BRESLAU. 





situated at the four corners of the body, 
and pulling against india-rubber pads, 
as shown in the side elevation and trans- 
verse section, prevent any end motion 
of the body on the underframe, while 
too great freedom vertically is prevented 
by leather straps attached to the corners 
of the body, and connecting the latter 
to pins pulling against very thick india- 
rubber rings, which have a bearing 
against brackets fixed to the underframe. 
‘The drawbar is continuous, and the 
buffer and draw springs are volutes, 
while the buffers have wrought-iron 
skeleton casings. ‘The panels of the 
carriage are of iron. sides being 
stiffened by the longitudinal angle irons 














| already mentioned, the body frame has 

bottom cross bars of T iron filled in 
with wood, alternating with cross bars 
of wood only, as shown by the longi- 
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RAILWAY ROLLING STOCK AT THE 
VIENNA EXHIBITION.—No. XV. 


We have next*to notice the exhibits of the 
Breslauer Actien Gesellschaft fiir Eisenbahn 
Waggonbau, these consisting of the composite car- 

| riage and covered goods wagon, of which we give 
| engravings on pages 426 and 430, as well as other 
| views on the present page. 

The carriage—which we shall first describe—is 
| 30 ft. 10 in. long by 8 ft. 6g in. wide outside the 
| body, and is carried on four wheels, the wheel base 
| being very long, namely, 16 ft. 4$ in. The under- 
| frame is entirely of iron, and between it and the 


| body are interposed steel auxiliary springs 2 ft. 74 in. 
| long between end centres, there being four of them 
|on each side of the carriage. ‘They are placed 


| directly over the soles upon which they bear, and 
| their ends are coupled by links to angle irons, of 
| which a pair extends longitudinally under the body 

on each side for its whole length. ‘The attachment of 
| the auxiliary springs is also shown by the detail view 
| given in Fig. 1 on the present page. Radius links, 


tudinal section, ‘The roof and floor are 
double, and the doors have strips of 
india-rubber let into dovetail grooves 
in their framing, these strips closing 
against similar strips let into the body 
framing, as shown in the detail views, 
Figs. 1 and 2, on the present page. 
Fig. 1 just referred to, also shows the 
arrangement of counterweight provided 
for balancing the window sashes of the 
doors, the counterweights being con- 
nected to a bar, on which the sash rests 
when partially open or being lowered, 
and this bar serving also, when in its 
highest position, to close the ‘“ well” in 
which the sash runs. The standing 
pillars are furnished with the finger- 
guards very generally used on German 
railways, these guards each consisting 
of a strip of stiff leather, fixed so as to 
overlap the joints, as shown in the detail 
section, Fig. 1, on the present page. A 
ventilator is provided over each fixed 
side light, and the lavatories have also 
ventilators in the roof, 

Referring now to the general views 
it will be seen that the body is divided 
into two double compartments, having 
between them a central space, which 
is divided by a diagonal partition (as 
shown in the plan) so as to form two 
unequal-sized lavatories, each containing 
a water-closet, these lavatories com- 
municating one with each of the double 
compartments already mentioned, Of 
the two double compartments one is 
first and the other second class, the 
former carrying twelve and the latter 
fourteen ngers, The arrangement 
of the seats will be readily understood 
from the sectional plan, from which it 
will be seen that the two parts of each 
double compartment are separated by 
a half-partition with a communicating 
gangway, the gangway in the first-class 
compartment being central, while in the 
second-class compartment it is placed 
out of the centre, so that double seats are 
obtained on one side of it. 


The first-class compartment is trimmed 
with green Utrecht velvet, and the seats 
| are arranged so as to form comfortable couches, as 
shown in the longitudinal section. Referring to this 
view it will be seen that of a pair of opposite seats one 
merely draws out to an extent limited by a hook at 
the back, while the other when similarly drawn out 
tilts slightly, as shown, and draws down after it a 

ortion of the back squab which is fixed to a frame 
hinged to the frame of the seat. A hook fixed to 
the partition limits the descent of the squab while 
a link controls the drawing out and tilting of the 
seat, as shown. ‘The arrangement appears a very 
satisfactory one. In the second-class compartment 
the trimming is of drab cloth and the seats simply 
draw out, as shown by the dotted lines in the longi- 
tudinal section. 

The lavatories are well fitted up, but the wash- 
hand basins and the toilette glasses over them are 
inconveniently placed in the corners, as shown in 
the plan. The lid of each water-closet is connected 
by a link with the flap which covers the mouth of 
the discharge pipe, so that when the lid is opened 
the flap is closed and rice versd. 

The carriage is heated by briquettes placed in 
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suitable iron casings arranged under the seats, the 
arrangement being similar to that illustrated on 
page 185 of our fourteenth volume, while the general 
internal fittings are good and the carriage itself 
roomy and commodious. ‘The weight of the vehicle 


empty is 114 tons, so that making an allowance for 
- 1 
about 


its weight when full will b 
On account of this weig! 
carriage it would, 


hand bagyage, 
13} to 14 tons. 
yreat lepgth of the 
have been preferable to carry it on thr 
two pairs of wheels, the middl 
eome lateral play and their springs being art 
so that they were more lightly loaded 








others Six-wheeled carriages, however, do not 
yet seem to have gained much favour on the Con- 
tinent, although here their use is fast g g nd 
on most of our principal railway In concluding 
our not or the irriag just da I ‘ I i 
State that the wor: p was thr Vy t most 
creaditabie to the builders 

We have now to describe the covered goods 
wagon constructed and exhibited by the same firm 
Ihe general construction of this wagon is shown by 
the views given on pages 4 and 427, While the 
I cipal dimensions are as follow 





Wilth x 
ii ait at lea f ] 
centre ere ‘ ; 
f doorways ... ‘ ( 63 
Ww 1 ; 4 1 
i tance between centres of s s f 
1 ter of wheels 
Vi | base lS l 
VW ght empty ote > A 
Lad 10 tons 
As willl seen from the engray rs t f 1e of 
ti waue entur ly of r l] fe) ure by 
i ] n; the headstocks 93 by hannel 
il tl gitudinals and transv e bearers 
, i uy i channel irons and diag 18 
2 it ny rous The manner in which the parts of 
the tramingg are cont d y ¢g t } Will 
be seen from tl pian on page 4zf ] wheels 
a 1 steel discs made by kh und = th 
hor i a | ive ru ih ( t t them 1 
fit tl xie box i pl ( mot AA i ntal 
practice The drawba i \ t 
avow gv. and the buffers ts with volute 
spl ontained in wi rt n I 
1} body I8 Carri t th 1 s by w ht n 
brackets rivetted to the outer sides of oles, and 
the framing, which is of oak, is light but stiff, ‘The 
side and corner pillars are about 6 in. by 14 in., and 
t | onals are of the same scant The flooring 
is of 2 in, planking laid transversely and lap-plated 
while the side planking is of 1] in. boards tongued 
and grooved and fixed outsid pillars The 
end } anking, which is also tor gued and grooved 


is placed inside the pillars, and is 1,% in 
thick for about half the height of the wag 
l in. thick for th ‘ 
verse framing at the 
body, end pil 
bottom by a st ap rivetted to the upper 


remainder 


but the 








the headstock, and by a bolt passing through a 
corner knee which is also rivetted to the beadstock. | 
At their upper ends the end pillars a 1 to 
the outer sid of the ar -rail instead of b ng 
framed into the latter as is the usual pra here 
Phe ends are stiffened transversely by diagonals 
pla Ll inside the planking and extending from the 
corner pillars at a little bel the middie of their 
] ht to the floor at al it a third of width of 
ul \ n from the Sides, as Vu in the transverse 
ge¢ n page 427 [here is asliding door on 
eac} f the wag these doors being carried 
by rollers running on sui rails supported by th 


referred to, Ws 


because 


wrot t-iron brackets alre; 
have described this wagon in some detail 
it is of a very useful type, which, with slight modifi- 
cations, is very largely is use on Continental lines 
The wagon exhibited at Vienna very well 
built 

‘The next 


pe site Carriage 





was 


vehicle we have to notice is a com- 
for the Lower Silesian Railway 
: 
i 





constructed at the central works of the company 
at Frankfort. ‘This carriage was illustrated by 
us in our number of May 23, 1873, when we 
publis) ed a two-page engravir of it. as well as a 


section on page 361 of the same number. To these 
illustrations we may refer in further explanation of 
the leading features of the design Phe principal 
dimensions of this carriage are as follows: 





ENGINEERING. 





it. in 
Levogth of body outside 29 63 
Width of body outside 8 4 
Height, inside, at sides é ° 6 6 


Wheelberen. <c  on eo ae 





‘ 
Diameter of wheels eve ° os 3 
Number of passengers carried, 5 first and 

23 second ela total 28 
| W bt empry 12 tons 4 cwt 
| 
As will be seen from the above dimensions, this is 





another instance of an unusually long and heavy 
carriage being mounted on four wheels only, a prac- 
| ti hich we ce cannot commend. Apart 
f 1 this the vehicle under notice is very well d 


d, and ita construction in many points 
A i 











( 





ventilators are provided on the roof, and the whok 
of the internal fittings are in very good taste, Th 
first-class compartment is trimmed with crimson 
plush velvet, and the second-class compartment 
with drab cloth. In all the compartments the seats 
draw out so as to form couches, while in the first- 
class compartment the squabs at the back tum 
slightly upwards as the seats are pulled out so as to 
form comfortable pillows for the head. 


The underframe is entirely of iron, the soles being 


|94in. by 3.54in. J-irons placed at a distance of 
| 6ft. 5in. apart from centre to centre; while the 
1 are 94in. by 3.35 in, channel iron; the 


5.16in. by 1.8] in. channel irons ; th 
» bearers 6.97 in. by 3.27 in. J-irons; th 
diagonals running from near the centre to the corner 






























f «detail of special interest. ‘The body is divided | diago 
inf fou my} artments, besides ac ntral space | of the frame 1} in. anyle irons : the diagonals con- 
divided into two lavat with water-cl ts, | necting the headstocks and sok s 2,8, in. angle irons ; 
( 1enecing at one end there is first a second-e] land the diagonals connecting the transverse bearers 
‘ partment seating eight passengers ; next a first- jan 1 soles 2.05 in. angle irons. The arrangement of 
class « urtment with five its ; next the two lava- | these parts and their connexions will be best under- 
i each occupying half the width of the car- | stood by referring to the engravings of the carriage 
riage; next a ladi econd.class compartment with | which we have already mentioned. The drawbar 
' its. and finally another second-class co ast s continuous, with a volute draw-spring, and the 
partment like that first mention d. The two lava- | buffers are outside, with volute springs contained in 
tories commu! t with tl first-class com} art- | Wr ught-iron skeleton Cases, ‘Lhe whole of the 
ment and la econd-c] partment respee- | carriage was of very good workmanship, while the 
tivels each of these compartments a seat being | details of the design were well worked out. As we 
lost t ike room for t ! ry doorway Che | stated in the early part of this article, when speak- 
th ane nd-cla compartments are each 5 ft. | ing of a somewhat similar vehicle, it would, however, 
] long it e, while the length of the first-class | have been preferable to have added a third pair of 
| mparts t nside, is 7 ft iin The lavatories | wheels, making, of course, due provision for the 
are L-shaped on plat l are each 2 ft 104 in | Tequisite flexibility on curves. 
nie at the narrowest ] rt Pheys il entered by | = - a - - 
folding doors, the two leaves of which are connected , 
ia prensa pr wea wr ec | PHOMAS GRISSELL. 
The of tl itories include some in-| THe me ently pass l away from among ws OF whi 
monkes naunmineenatdl ed with a view to|22m¢.is¢ ely and sul stantially connec ted with the prac 
. ; tical development of our railways, and with the existence: 
ce - mise space rt ‘ : u : partition be tween the | f some of our finest publi buildings. Without being the 
two lavatories 18 made Couble so as to accommodate | desivner or originator of the many works with which his 
a tank which can be filled from the roof, and which | name is identified, Thomas Grissell—the subject of this 
is fitted with cocks having diseha branches con- | brief mé was the creative genius to whom their 
nected to them, and the arrar nent being such | tangi ice is due. Mr. Grissell was born on the 
ithat when the } nche folded Li t the ith of Oct 1801, and after bei educated at St. Paul’s 
parution the cocks are ed, but when the branches | School, served his art s with the 1: Mr. Henry Peto 
are | uled out the cocks are open } There is one j ou Ider, of Littl Britai in the City of Lon 
ot th branch t ] ivatory Beneath the , it sa builder a . racto! 
ta ee arral 1 two dra ; ‘abo the other. 1822. and afterwards er ed it partners 
ea h di iwer containing a wi shl tl l } isi l. One| Pet : : . = ere os : , : 
dy r | ial pe Sy swatory and the other } ti e of the dissolution of partnership witl 
. } built Drury Lane Theatre, the English Oy 
‘ the « hi r, ana ' gement is such that } lar g-stage at Greenwich, at carried out many other 
ven when thus | 1 ont the ¢ riow } pes of uh | extensive } iblic works Ir. Grissell was afterwards taken 
bas and the pipes « ed with the d large | into partnership by Sir 8S. Morton Peto, in conjunction with 
plugs t tl bot i I t with suitable | whom he carried out a very large number « f heavy railway 
receiving trays, from which waste pipes are le | off | a 1 other tract Amongst the f r were numerous 
through the bottom [ t riage The basins | contracts « tl Eastern Counties Railway, which in 
when not in us ire thus enclosed in the thik knegs | clud 1 the nes from Stratf ito Broxbourne and Bish i 
of the partit while when pulled out they o upy Stortford ; te ( ainbs and Ely ; Ely to Brandon ; Bran 
portions over th eats of the respective water- ion to Norwich (Norfolk Railway Norwich to Yarmouth ; 
. } Ely to Peterborough ; and the stations and workshops of the 


ts, and can be conveniently supplied with water 
by the branche bt fre m the 0 ks airea ly me¢ ntioi ‘ d. 
| In each lavatory a mirror is ntly placed over 
| the washhand basin 

The earriage of wl ! w il now spe iking was 


E I 
characterised by two 8} ul features which dis- 


onvenlit 





ished it from ny « her vel ( exhibited at 

a. Thus, in the first pla t was hted by 
gas, and in tl cond, it was fitted wv system 
or ¢ I ul inter 1 tor 1 ot 
passer rs Ot th I | is itis not our 
proving to spe h but f th gas-lighting 
arranvements we must say afew word Che system 


was that of 


Berlin, the gas being con- 





beneath the framir g of the car- 
charged at a pressure 
of six kilogrammes per square centimetre, or 8541] 
per square inch, and the vessels contain a sufficient 
supply for arun from Berlin to Breslau and back. 
t journey of from 6} to i} hours each way by the 
last trains. The gas from the reservoirs passes 
litable pressure { I way to the 
burners, and at Vienna the latter burnt with great 
steadiness and gave an excellent light. We shall 


I rvoirs placed 
riage.* ‘These re 


servoirs 





' 
reguiatol on its 


probably hereafter have more to say of this gas | 


| apparatus, 
| ‘Lhe carriage is warmed by ‘“ briquettes” contained 
lin wrought-iron casings arranged beneath the seats, 
and capable of being charged from the outside. The 
urangement is in fact identical with that illustrated 
y us on page 185 of our fourteenth volume, Special 

| ™ The position of these gas reservoirs is shown by dotted 
{ ines in the engravings to which we have already referred. 





. ! 
| Railway he executed 


wrought-iron 


any at Stratford and Norwich, On the Great Western 
the Warncliffe Viaduct at Hanwell 
I the works from 


to Goring, with 


idges on the line to Southall, all 
Southall to New Slough, and fre 


m Reading 


the exception of the bridges over the Thames. The 
Miuster and Deal Railway was constructed by him, likewise 
the principal stations on the South-Eastern Railway. He 
al irried out the contracts for the erection of the stations 





ind Birmingham Rail- 
; 1 Junction Railway Companies. The botels 
at Euston-square were also built by Mr. Grissell. The old 
Hungerford Market and the Charing-cross Station, 

erected by him. The most 
building work on which he was engaged was the 
s of Parliament, his contract extending over seven or 


St. James's Theatre 


r the then London 


it irmil gh im i 


which 


es ita site, were both 








ght Mr. Grissell also built the 
for the late Mr. Braham, which 
weeks from the 


ment to the opening. Mr 
Grissell was elected an associate of the Institution of Civil 
Engineers on the 26th of February, 1839, his proy 


oser being 
Mr. H. R. Palmer, and his seconders Mr. Joshua Field and 
Mr I rancis 


ej years 


work was executed in ten 
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Sramah. The deceased gentleman retired from 
yusivuess about twenty-two since which time he 
has been living in comparative seclusion at Norbury Park, 
near Dorking. He passed peacefully away on the 26th of 
May last, being in his seventy-third year, his death being 


vears ago, 


} due to a general decay of nature. 


5 


A QureexstanDd Bripee.—A projected bridge at Mary- 
borough, Queensland, is hkely to bea costly aflair. Mr. 
horneloe Smith, a gentleman who has been deputed by the 
Colonial Government to report upon the subject, favours the 
eonstruction of an iron bridge, the cobra being destructive to 
timber, and also because the bed of the river to be crossed is 
of hard rock, which would necessitate the construction of 
cofferdams for the piles. Four different sites have been ex- 
amined. The river which has to be crossed is upwards of 
500 ft. wide. 
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THE BRITISH ASSOCIATION OF GAS 
MANAGERS. 


InaveveaL ApDREsS OF THE PrestpeNt, Mr. Geo. T. 
Livesey. 


GeytL_emErn,—My first duty is to acknowledge in the 
heartiest manner my high appreciation of the honour you 
have conferred upon me in ealling me to occupy the presi- 
dential chair of this important association. I have next to 
congratulate you on the continued interest in, and the grow- 
ing strength of, our society, which, year by year, increases 
its number of members—adding this day 51 ordinary and 5 
extra-ordinary members, making a total of 540—while in 
every other way vitality is manifested, giving strong ground 
for the expectation that the position already attained will 
not only be maintained, but improved and strengthened. 
The association is not a financial speculation; during the 
first ten years of its existence, the balance of receipts over 
expenditure gradually accumulated, until last year the in- 
vestments amounted to 2977, lds. 6d., with a balance of 
78. 17s. Lld. in hand, which remains after drawing to the 
extent of 14/. 17s. 2d. to make up the deficiency of the past 
twelve months. It is impossible to so adjust receipts and ex- 
penditure as to have an exact balance each year; but there 
1s certainly no reason whatever for accumulating to any ex- 
tent. It would be perfectly satisfactory if the receipts were 
from 5/. to 107. in excess of the ‘expenses; and, to attain 
thie, it is only necessary that some members who in previous 
years very properly reduced their subscriptions on the ground 
that the money was not wanted, should now bring them up 
from 10s. 6d. to 11. 1s., which | would suggest as the standard, 
except for very small works; and, with this, I make the 
further suggestion that the subscription and travelling ex- 
penses should be paid by the gas company, and not by the 
gas manager, on the strong ground that the gas company 
derive by far the greatest benefit from the meetings of the 
association. I imagine ‘directors and committees will raise 
no objection to this course, which, in a great number of 
cases, has already been adopted, and would doubtless have 
become universal had attention been drawn to it. 

The object of this society is stated in section 1 of its 
Regulations, in these words: “ This association shall devote 
itself to the encouragement and advancement of all matters 
connected with gas engineering, manufacture, and finance, 
being established to facilitate the exchange of information 
and ideas among its members,” and, let me add, to make us 
know one another, and thus to promote mutual respect and 
friendship. The association has now been at work ten clear 
years, it may therefore be an interesting inquiry how far the 
object of its existence has been attained. No one can dispute 
its devotedness to its work of encouraging and advancing all 
matters connected with our profession. It has collected, by 
means of its papers and discussions, an amount of informa- 
tion and experience on gas engineering, manufacture, and 
finance, of which few of us have any idea, and which I 
venture to say will be appreciated and made use of by the 
editor of the next treatise on gas. I know no more interest- 
ing and instructive reading on our special question than the 
record of the Transactions ot this association, and I say this 
while admitting that there may be found in those Transac- 
tions, statements and opinions that at the time were un- 
tenable, and that are now proved to be erroneous; still I 
would not on any account have them suppressed, for to them 
are we largely indebted for our best discussions. Our 
Transactions contain a most valuable record of new and 
modifications of old processes of manufacture and purifica- 
tion ; all that is known in the profession on the subject of 
most of the difficulties with which gas managers are beset, 
such as naphthaline, stopped pipes, &e. We have also some 
valuable information in the shape of an account of various 
failures, while beyond this the whole chemistry of gas light- 
ing, so far as known, has been exhausted by lectures given 
by the most eminent chemists of the day, who have taken 
every branch of the subject until they can find nothing that 
has not previously been brought before us. The association 
has further enabled the members personally to inspect many 
of the largest and best-conducted gas works in the kingdom, 
as well as the various manufactories and processes relating 
to gas and the utilisation of products. 

The association has thus been the means of increasing the 
knowledge of its members ; it has thereby made them more 
efficient managers, and has so worked to the benefit of the 
companies and corporations, which must tell in favour of gas 
consumers. Accepting the above as the object of the asso- 
ciation, and assuming, as I conceive must be done, that the 
object has been attained to a very satisfactory extent, there 
can be no necessity to expatiate on the advantages gas 
managers Cerive from uniting with it; neither is it needful 
to press its claims on them, seeing that those claims have been 
so fully and freely edmitted and acted upon. Objections 
have been made—some valid, some utterly futile. It is a 
reasonable objection, and worthy of respect, though in my 
opinion a mistaken one on the part of a conscientious man, 
to plead that, as he could rarely attend the meetings, he 
would, as a member, feel he was neglecting his duty, and 
therefore will not join us. To such a one I reply, that ab- 
staining from membership is probably a greater neglect of 
duty. He derives, or may derive, considerable advantages 
from the association, and should do what he can to support 
and maintain it. Another said, “When you produce papers 
worth hearing, I will join you;” and to him my reply was, 
* Come and give us a paper worth hearing, and do not find 
fault with others who are trying to do ther part, while you 
do nothing at all.” A third told me he would not impart 
his knowledge to all the world by —s papers or making 
speeches at the meetings; besides, said he, “ Why should I 
do it, seeing that without membership | obtain all the advan- 
tages to be derived from the association. I read the Trans- 
actions in the Journal of Gas Lighting without being called 
upon to contribute anything.” Here I felt argument would 
be utterly useless, and reasoning or persuasion quite out of 
place, being sure the members would not thank me for such 
an addition to their body, and that they would willingly 


leave him to the solitary enjoyment of reading the Transac- 
tions in the Journal of Gas Lighting. 

And here let me express my thanks to the editor of the 
Journal of Gas Lighting for the services he has rendered to 
this association from its first establishment; while as indivi- 
duals we are also largely indebted for the varied and com- 
plete current information contained in the pages of the 
journal, and for the able series of articles now appearing on 
the “ History of Gas Lighting.” 

Further, the business in which we are engaged has become 
so important that it is incumbent on managers to use all 
means whereby they may become more efficient. There is 
very much required of them, whether they have the charge 
of a small work or a large one. I have often been struck by 
the advertisements for a manager for a small work, enume- 
rating the qualifications necessary, and have wondered 
whether such a man could be obtained for the pay offered. 

To fill the post of manager efficiently a man’s physical and 
mental powers should be in full vigour; he should have 
varied and comparatively extensive knowledge of several 
branches of science; he should be a good mechanical engi- 
neer, master of both rough and fine work; he requires a 
knowledge of building in brick or stone, woodwork and iron- 
work ; he must understand the combustion of fuel, the setting 
of retorts, and have a practical knowledge of the carbonisa- 
tion of coal; and, having made his crude gas, he has to con- 
dense and purify it, store and distribute it, operations requir- 
ing considerable knowledge and skill, and more than a 
smattering of chemistry, especially in these days, when so 
much stress is being laid on the question of purification. 
The effective distribution of the gas is no trifling matter, for 
not only may dividends be said to be made in the retort- 
house, but they may be lost in distribution unless knowledge, 
eare, and skill are brought to bear. Noris thisall. The 
manager must possess the power of dealing with a varied 
body of workmen, a portion of them men who come for a 
month or two in the winter as stokers—very difficult to 
manage. Again, he has in many instances the charge of the 
most extensive business in the town or district over which 
his supply extends, having to satisfy a far larger number of 
customers than probably any other person, amongst whom 
there are always some possessed with an antagonistic feeling 
towards the {suppliers of gas, therefore ever ready to make a 
grievance and to find fault. Beyond this, if the manager is 
servant to a company, he has to do with the local authorities. 
Sometimes it may be a town council, sometimes a number 
of vestries, bodies that are generally on the watch for any 
default, and, being public servants, I cannot blame them, if 
they so control individuals among their number as to prevent 
any unfair or unjust action being taken. The manager has 
constantly pressing upon him the anxiety lest, through the 
carelessness of workmen, accidents of various kinds should 
happen. He has in many cases during the last two years 
been hardly pressed for a supply of coal, and, knowing that 
the whole gas supply of his district depends entirely upon 
him, he has the care lest from any cause the whole ora 
portion of his district should be without light. It must also 
be remembered that he is to a great extent responsible for 
the judicious spending of a Jarge sum of money, which, with 
all that has been enumerated, relates to the management of 
a gas work in full working order, without taking into con- 
sideration the increase of business which is continually going 
on; and when the manager, from a justifiable feeling of 
pride, or for other reasons, acts as consulting engineer, 
architect, builder, and everything else for his employers, his 
hands must be full indeed in these days when anxieties and 
difficulties have so much increased. I have thus prominently 
brought this subject forward with the view of drawing the 
attention of directors and committees to it. There is no 
doubt that when they have a good manager, they are anxious 
to treat him well, and I give them fall credit for believing 
they are doing so; but, in many cases, from a want of know- 
ledge (which, where things run smoothly, is almost inevit- 
able), they fail to appreciate the extent and importance of 
the duties and responsibilities. The salaries paid are far 
from an equivalent to the value of the work done; and 
when to the manager's ordinary duties are added those of 
designing and constructing all new work, whereby large 
savings are frequently effected in the expenditure of capital, 
and remembering that most gas works double their extent 
in about ten years, he has a still stronger claim to their 
liberal consideration. 

Since the last meeting, several new inventions relating to 
gas manufacture have been brought out; it is, therefore, 
incumbent upon me to Wevote some portion of this address to 
their consideration. There is the hydraulic setoker of Mr. 
Foulis, of Glasgow. Mr. West, of Maidstone, has an admir- 
able invention tor overcoming the chief difficulties and ob- 
jections inherent to the present system of carbon:sation. The 
past jyear has been exceedingly prolific in inventions to 
supersede the dip in the hydraulic main. Then we have had 
brought to our notice a French invention — Pélouze and 
Audouin’s condenser, for removiog the perticles of tar and 
tarry vapour from the gas. There have been improvements 
in purifying, one of them being a further modification of the 
system patented by Mr. F.C. Hills, whereby it has been 
found possible to deprive the ammoniacal liquor of its car- 
bonie acid, and the greater part of its sulphuretted hydrogen 
without less of ammonia, thus giving us a valuable parifyng 
agent. We have also O'Neill's and Johnson's improvements 
in the treatment of spent oxide, whereby all that is valuable 
ean be extracted. I have to enlarge on the above-mentioned 
inventions and improvements, because they appear to be 
genuine attempts to overcome acknowledged difficulties, but 
before doing so must say a word on another class of so-called 
inventions, ostensibly for effecting the most we nderful results. 
The ‘so-ealied inventors are usually men with little or no 
knowledge of gas manufacture, either past or present, who 
possibly, re-discover some old and exploded scheme; com- 
pletely lose their heads through the prospect of becoming 
suddenly rich; find some persons connected with the Stock 
Exchange, who undertake to form a company; publish a 





glowing prospectus to catch the fresh generation of tools said 





to be born every day; fix the nominal capital, in order to be 
sufficiently attractive, at some hundreds of thousands, of 
which the inventor inally—takes a large slice in shares 
for .his invention, as well as a good round sum in cash; of 
this, however, he does not get the full benefit. Then the 
shares, even before ‘allotment, supposing the trick to take, 
are quoted at a premium ; transfers are made; the promoters 
take care of themselves’; the confiding investors are for a 
time buoyed up with grand promises; and, at last, the dull 
reality dawns u them, the scheme colla , and leaves 
them poorer and, to be hoped, wiser men. Thus, owing to a 
belief, fostered by certain persons, that we gas managers are 
utterly incompetent and opposed to all improvement, the 
opportunity is given to these schemers to act as described. 
I have very little sympathy for the dupes who lose their 
money, but it does produce a feeling of anger that money, 
which might be used in the development of legitimate trade, 
and so promote the general prosperity of the country, 
should find its way into the hands of engulicigie’ gamblers. 
I do not object to the formation of a company to work out an 
invention, but let the thing be done in an honest manner ; 
let the inventor he provided with funds for his purpose, and 
let his reward depend upon the success of his invention. It 
is utterly op to all rules of common sense or business 
to pay beforehand, and when this is pro , the scheme may 
generally be considered as unworthy of confidence. 

I will not insult your common sense nor waste your time 
by referring more particularly to these stock-jobbing specu- 
lations; I could not trust myself to do so, and will, therefore, 
at once proceed to refer briefly to the real and honest inven- 
tions of the past year; but seeing that several of them relate 
to stoking, a word may be spared for the steam stoker, which 
has not yet come into general use, owing possibly to the 
necessity of either building retort houses specially adapted to 
it, or effecting considerable and expensive alterations in those 
now existing, which, coupled with the cost of the apparatus 
and the cost of working, as well as the royalty for the use of 
the patents, makes steam stoking as expensive as hand labour, 
and, while this is the case, the other advantages claimed for 
it are not likely to be considered. It has always struck me 
that, for the work to be done, the machine is very cambrous. 
It has certainly appeared to do the work well and quickly, 
but when it is considered that to draw or charge a retort is 
within the power of one strong man, it seems an anomaly 
that a machine of several horse power should be required as 
a substitute. I hope that improvements may be effected 
that will overcome all the objections, and that those who 
have laboured so perseveringly against all manner of dis- 
couragements may yet have their reward. 

teferring now more fully to the inventions already enume- 
rated, it is not necessary here to enlarge on that by Mr. 
West, of Maidstone, seeing that a full description is to he 
given us by the inventor himself; but I feel bound to state 
that Mr. West worked out his invention solely at his own 
cost and risk. He has been exceedingly anxious to get a 
number of full-sized settings at work tor a month or six 
weeks before this meeting, but, from causes entirely beyond 
his control, this object has not been attained. I visited his 
works a few days back, and there saw sufficient to convince 
me that the trial he wished to make would be quite impos- 
sible. I was exceedingly pleased with the perfection of tie 
arrangement and the ease with which it was worked, and 
having said this I will leave the description in his hands. 

The hydraulic stoker, invented by Mr. Foulis, of Glasgow, 
one of our vice-presidents, seems to promise great things. I 
have not seen it; therefore am able only to torm an opinion 
of its merits from the deseriptions that have appeared in the 
Journal of Gas Lighting. It must be remembered that a 
chief, if not the greatest, difficulty in drawing a charge arises 
from the swelling of ordinary coal during its carbouisation, 
which does not occur where cannel is largely used. It is, L 
presume, owing to this fact that the rake-head is not re- 
quired to be movable, and that in this position it ean be 
passed over the coke; further, the coke from a non-caking 
coal must be very easy to draw, thus largely reducing the 
power required for the operation. The machine appears to 
be simple and cheap in ite construction, light, handy, easy 
to work, and very efficient for its purpose, while the small 
power needed to work it—less than 70 lb. on the inch of 
hydraulic pressure—indicates that it has been admirably 
adapted to its work. I hope it will shortly be tried where 
Newcastle coal is used, to test its capability of drawing this 
class of coke, and that, before our next meeting, we shall 
have seen whether Mr. Foulis has had the honour of over- 
coming one of the gas managers’ greatest difficulties, adding 
at the same time another triamph to the long list of those 
already inscribed on the banner of mechanical skill, whereby 
the human frame has been relieved from exhausting labour. 

I ought not, while on this subject, to fail to mention that 
Mr. Mann, who was for many years engineer to the City of 
London Gus Company, has been directing his attention to 
the improvement of the steam stoker, with the view of 
making it more handy, and so reducing the power require | 
to work it, and, therefore, less costly. He has modified the 
plan of charging, and added a kind of slice or seoop to the 
drawing arrangement, which, passing under the coke tor some 
2 ft. or 3 {t. into the retort, greatly assists the rake in its 
work. It seems that with caking coal something of this sort 
is necessary. Also in the Journal of Gas Lighting, of the 
71h of April last, there was an engraving with a description 
of further improvements in the steam stoker, by Mr. W. 
Richards, who has been working with the object of simplify- 
ing its arrangement. 








(To be continued.) 


Tue Frencu Coat Trape.—This trade remains for the 
resent in a dull and indecisive state. It is remarked, 
owever, that some of the French coal mining companies 

made excellent profits last year. The Doarges Company has 
just announced a dividend of 12/. per share. The Carmaux 
Mines Company, which only paid 1/. 12s. per share for 18/2, 
gives its proprietors 3/. per share for 1873. 
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THE BRITISH ASSOCIATION OF GAS 
MANAGERS. 


Tue eleventh annual general meeting of the 
British Association of Gas Managers has just been 
held in London, and most successful it has proved. 
In fact, ever since the formation of the Society 
each year has shown an improvement upon its pre- 
decessor, and the present position of the Association 

















is still that of healthy progression. The meeting 
commenced on Tuesday last, when the members 
assembled in the Hall of the Society of Arts, under 
the presidency of Mr. George T. Livesey, M.1.C.E. 
The usual routine business of reading the minutes 
of the previous meeting and the financial state- 
ment —which was very satisfactory—was consider- 
ably curtailed by copies of those documents having 
previously been sent to the members, a course of 
proceeding worthy of imitation by kindred institu- 
tions. The next step was the election of new 
members —60 ordinary and § extraordinary members 
being added to the Society, thus bringing its effec- 
tive strength up to 552 members. ‘The President 
then announced, that in pursuance of an intimation 
which had been made at the last annual meeting by 
the Council, it had been decided to award premiums 
for papers read during the year. The Council had 
therefore awarded the first prize to Mr. H. Gore for 
his paper on ‘+ Substitutes for Coal in the Manufac- 
ture of Gas,” and the second prize to Mr. Paterson 
on the ‘Flow of Gases through Pipes.” The first 
prize will consist of the medal of the Society— 
which is is to be struck from a die to be presented 
by Mr. Croll, and to be called the President’s medal 
—or a money payment of 10/.; the second prize 
being a money payment of 7/. 

The President then proceeded to deliver his in- 
augural address, a portion of which we reproduce 
on another page. After acknowledging the honour 
conferred upon him by the Society in electing him 
to the chair, the President referred to the numerical 
increase in the Society, and to the good effected by 
it in disseminating knowledge throughout the pro- 
fession by means of papers read at the meetings, 
and by the Transactions of the Association. He 
then referred to the new inventions relating to gas 
making which had been brought out since the last 
meeting, the most prominent being the hydraulic 
stoker of Mr. Foulis, of Glasgow, and the apparatus 
for drawing and charging retorts by Mr. West. 
Many inventions had also been brought out to 
supersede the dip in the hydraulic main, and for 
improving the processes of condensation and purifi- 
cation. The President distinguished between the 
genuine attempts at improvement and those so- 
called inventions which were but revivals of ex- 
ploded ideas, revivals made to realise fortunes, 
through the agency of stock-jobbers, out of the 
‘‘fresh generation of fools said to be born every 
day.” He then dilated on the various inventions 
under the first head, after which he referred to the 
coal question, and its bearings upon gas manu- 
facture. A consideration of questions relating 
to the disposal of the bye-products in gas works, 
the management of workmen with regard to wages 
and labour, gas and water legislation, and other 
cognate subjects brought the President's interesting 
address to a close. 

The first paper read was one upon the ‘ Wet 
Meter,” by Mr. W. J. Warner, of South Shields. 
In a previous paper read at the meeting in 1870, 
Mr. Warner duetteed that he had taken a general 
view of the whole subject, comprising the three 
classes of inferential, wet, and dry meters, On the 
present occasion he confined his observations as 
to the second class, taking as their groundwork the 
instrument of Clegg, which he considered as simply 
a development of that inventor's revolving gas- 
holders. He traced the present form of meter 


»,| through the successive modifications to which it had 


been subjected, characterising Clegg’s original meter 
as perfect in the measurement, but defective in the 
delivery of the gas, Malam’s as improving the de- 
livery, but ay a in measurement, and Crosley’s 
as perfect in delivery, but leaving the measurement 
imperfect. Further improvements had so far added 
to the accuracy of the instrument, that for years 
over-charging had been impossible ; as far as the 
consumer was concerned it become absolutely 
correct. As regarded the interests of the share- 
holder, however, there was still room for improve- 
ment, and with this view alterations were being 
considered, although owing to circumstances he was 
unable to enter upon this part of his subject. Mr. 
Warner's paper was followed by one on ‘ Gasholder 
Tanks in Concrete,” by Mr. J. Douglas, of Portsea. 
Portland cement concrete, Mr. Douglas said, had 
Jately been successfully applied to the construction 
of gasholder tanks, and its use was accompanied 
with considerable economy. In London, where the 
success of the new method had been considerable, the 
concrete had been used in connexion with brick ; 
but the tank he had built at Portsea consisted wholly 
of concrete, although afterwards, to insure a circular 





face to the work, a brick lining had been added, 
Although possessing other advantages, the most 
useful feature of the concrete tank was its cheap- 
ness ; for concrete alone only requiring to be two- 
thirds the thickness of brick and concrete, to be of 
equal strength, less material was required. Indeed, 
so much stronger was concrete that frequently the 
brick gave way before the cement joint, Another 
advantage in the use of concrete was the cheapness 
of construction. Excepting one or two carpenters, 
and perhaps also a man accustomed to plaster-work, 
all the men employed might be common labourers. 
It was quite practicable in good weather to build 
10 in, in height per day, though 3 ft. per week was 
preferable where time was no great object. Having 
described minutely the method of preparing the 
concrete and shaping the structure, Mr. Douglas 
observed that he thought puddling not only un- 
necessary, but frequently dangerous, and in con- 
clusion, that, although brick walls were thoroughly 
reliable, the merits of a brick tank compared with a 
water-tight concrete tank ended when it was filled 
with water and covered from sight, so that if con- 
crete tanks were equally efficient and sightly at 
much less cost than brick, they would doubtless be 
much more extensively used than they had been. 
In the course of the discussion on Mr. Douglas's 
paper, considerable doubt was expressed as to the 
possibility of making concrete water-tight in the 
absence of puddling, those of the speakers who held 
that opinion insisting upon the utmost care in 
manipulation, selection of materials, and super- 
vision of the workmen. The subject of strengthen- 
ing the concrete walls with brick and iron bonding 
was also brought up, and more than one speaker 
held that the selection of material depended on local 
circumstances and comparative cheapness. Mr. 
Douglas in reply admitted that there was some risk 
of settlement, but insisted that practically there had 
been no leakage, and that although concrete was in 
itself porous, cement rendering, carefully made and 
applied, was perfectly water-tight. As to bonding 
either with brick or iron, he considered it quite un- 
necessary. 

The next paper read was on the subject of 
‘* Gasholders,” by Mr. C. Woodall, of Rendon 
The author observed that gasholders were con- 
structed on three very different systems. 1. There 
were those with trussed roofs; 2. Those without 
roof framing, and in which the whole strain was 
borne by the top curb; and, 3. ‘Those with rigid 
frames springing from the side posts as now built by 
the Chartered Gas Company. ‘The chief point to 
determine was whether the roof required framing 
atall. ‘Iwo purposes, and two only, were served by 
the trussing, a frame to support the roof and a series 
of struts to keep the curb in position when the 
holder was at rest. As to the first purpose, he held 
that it was better and less expensive to have a 
timber framing within the tank; the second was only 
necessary toa slight extent, and could be better 
attained by other means. ‘The novel system lately 
adopted by the Chartered Gas Company, supposing 
there was a necessity for a framing at all, appear 
to be an excellent one. Its were few and 
simple, bolts were not required ; when rivetted up 
the fabric possessed great strength, excellent struts 
were formed by the ribs, and the plan was superior 
to those in ordinary use in several other respects. 
Mr. Woodall then described an untrussed gas- 
holder which he had designed for the Phoenix Com- 
pany, and which had been lately constructed, re- 
marking in conclusion that in confining his re- 
marks principally to the question of roof framing, 
he had done so because he considered it one 
of great interest and importance. A very con- 
siderable diversity of opinion was elicited in the 
discussion which followed the reading of Mr. 
Woodall’s paper, and the President, in summing up, 
observed that, as in the case of the tanks, the question 
seemed to resolve itself very much into one of com- 
parative cost. 

Mr. John West, of Maidstone, then described, in 
a comprehensive paper, his improved method of 
manufacturing gas and the apparatus he used for 
that purpose, After referring to what had pre- 
viously been done in that direction, Mr. West ex- 
plained that his system consisted in having a coal 
truck running on rails on the top of the retort stack. 
In front of the benches of retorts are a pair of rails 
on which runs a travelling staging ing on its 
upper part a hopper into which coal is supplied 
from the trucks. There is also a platform which 
can be raised or lowered at will to the level of any 
of the retorts, and which carries the charger into 
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which the coal is fed from the hopper. The charger, ! 
which runs on small wheels, being filled with coal, 
is inserted into a retort, pushing out before it the 
coke of the previous charge, which falls into a truck 
at the other end of the retort. The charger is then 
withdrawn, a handle being turned by which aper- 


tures in the bottom are opened and the coal distri- 








buted evenly over the bottom of the retort ready 
for carbonising Th pparatus is worked by 
three men and a boy and each ret rt is emptie land 


recharged in 50 seconds. The apparatus has been 


working for a short time at the Maidstone Gas 
Works, where it has given satisfaction, although 
sufficient time has not yet elapsed to determine ita 


commercial success. ‘Iwo difheulties were referred 
to during the discussion on this paper; one was the 
necessity of breaking the coal up for u nd the 


other that retort houses were not always con- 


veniently built for its 
opinions were decidedly in favour of the apparatus, 


introduction. Generally 


those who had seen it in use speaking highly of its 
merits. ‘This was the last paper for the day; in 
the evening, however, the members reassembled to 
hear a lecture from Mr. R. Eldridge “On the 
Geology of Coal,” which was exhaustive in its 


character and well 


illustrated. 

On reassembling on Wednesday 
G. Anderson read a long 
valuable, however, only to those dir } 
connected with the production of gas. IT} gist of 
Mr. Anderson's argument was that scrub 
never to be used, or if used at all, then 

s,and not before them as at present, He 
recommended the use of a box of rectangular form 
through which the gas pa ed slowly on its way to 
the purifiers, and which formed a kind of settling 
tank for the mechanical impurities. The gas was 
then led to purifiers of a form improved by Mr 
Anderson, and in which the gas passed four times 
through water. This system of purification had 
been tried for the past five months in Cork, and in 
the discussion it was stated that a very great 
economy had already been effected by it. ‘Ther 
urse, a strong diversity of opinion as to 


r Mr. 


morning 
paper on purification, 
lirectiy con- 
vrs ought 


after the 


— 





was, OT 


using scrubbers or purifiers first, or not using 
scrubbers at all, all three plans havimg their advo- 
cates, and each plan—according to the speaker 


answering as well as the other in practice. 

A short adjournment took place after the discus- 
sion on Mr. Anderson's paper, and upon the members 
again assembling a paper was read by Mr. G. D 
Malam on the retention of na} hthaline, and after it 
one by Mr. J. Watson on condensation and its 
effects on the retention of naphthaline. Both papers 
related to the same subject, the difference being 
that the burden of one was prevention whilst that 
of the other was cure. The presence of naphthaline is 
voteda nuisance inasmuch as it creates an obstructive 
deposit in pipes. This evil is remedied by Mr. 
Malam, who puts naphtha into his scrubbers, the 
naphtha vapour depriving the gas of naphthaline 
But, says Mr. Watson, in doing this the gas is de- 
prived of an illuminating agent by which its lumino- 
sity is impaired He therefore retains the naphtha- 
line in the gas and prevents all chance of deposit 
by carefully regulating his te mperatures at various 
stages of production. In the discussion it was 
stated that both plans answered well, 
Mr. Watson's was considered the best 
a supe rior gas. It was elicited in 
that rough surfaces were favourable to naphthaline 
deposit, whilst smooth ones were inimical to 
it. In proof of this the President remarked that he 
had had considerable trouble from naphthaline de- 
posit in a vertical pipe, but having oiled the interior 
one occasion he had not since been 
troubled with deposit. The next paper was descrip- 
tive of Vincent's retort gratings, and was read by 
Mr. H. Jones. These gratings are placed over the 
mouthpieces of retorts, and their object is to effect 
the separation of the particles of tar from the gas. 
In this they are stated to be successful, and to pro- 
duce a gain either in the quantity of gas, or in its 
illuminating power. Practically, the President ob- 
served, Mr. Vincent's invention was a remedy for 
stopped ascension pipes, and inasmuch, as he—the 
President—bad hitherto successfully met that evil 
by passing a clearer up the pipes when choked, he 
— the disease to the remedy proposed by Mr. 

‘incent. The apparatus, however, was ingenious, 
and its adoption was simply a matter of cost. <A 
paper from Mr. Crookenden, on the desirability of 
gas companies extending their control over gas to 
the point of consumption, i¢, surpervising the 


although 


as vit a 


diseussior 


surface on 


fittings, and another by Mr. G. D. Malam on the | discarded, and the working of the iron effected by | 
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good results effected by Mr, A. Malam in gas manu- 
facture by keeping his mouthpieces and ascension 
pipes cool by means of water, brought this portion of 
the business of the meeting toa close. Votesof thanks 
to the authors of the papers, the President, the 
Council, and the officers concluded this very suecess- 
ful gathering. It was announced that Mr. James 
Paterson had been elected President for the en- 
suing year, and that the next annual meeting would 
be held in Leeds, In the evening the members and 
their friends dined together at the Terminus Hotel, 
Cannon-street, to the number of over a hundred. 
Yesterday there was a pleasant excursion by steam- 
boat to Woolwich, when the Royal Arsenal was in- 
spected by permission of the War Department. 
The especial point of interest was the Royal Gun 
Factories, where, in the afternoon, some heavy 
forgings were wrought under the new steam hammer. 


MECHANICAL PUDDLING. 

Tue very indifferent commercial success which has 
hitherto attended the introduction of the Danks 
puddling furnace in this country, and the reported 
abandonment of that furnace at an American works 
—that of the Roane Iron Company at Chattanooga 
—where it has for a considerable period been in use on 
an extensive scale, have given rise in some quarters to 
a reaction in favour of hand-puddling. Now, although 
it is undoubtedly true that no system of mechanical 
puddling so far introduced has been worked on an 
extensive commercial scale with entirely satisfactory 
yet it must, we think, be generally ad- 
mitted that at the present time the prospects of per- 
forming the heavy work of puddling by mechanical 
means are far more promising than they were a few 
years ago. Ina problem like this every failure is a 
step towards success, while the vast importance of 
the object to be gained renders it one worthy of the 
most earnest attention of practical metallurgists. 
rhe fact is, that the old process of hand-puddling is 
little better than a barbarism, and it has remained 
practically unchar ged, while vast strides have been 
made in the development of all other departments of 
our iron indastry, Of course the fact of hand-pud- 
dling holdingits ground is in itself an indication of 
the difficulty of dealing with the subject ; but just 
as other difficulties have in time been 
by the progress of mechanical science, so eventually 
will hand-puddling, with allits imperfections and in- 
conveniences, become practically a thing of the past. 

As we have frequently pointed out, the whole 
tendency of our iron industry is towards dealing, in 
every stage of the manufacture, with larger and 
larger quantities of materials. ‘Thus almost every 
year witnesses the introduction of larger blast 
furnaces, heavier steam hammers, more powerful 
rolling mill machinery, and larger and more power- 
ful tools for dealing with the manufactured material 
in the workshop. Amidst all this growth one stage 
only—that of puddling—has remained practically 
stationary. Of course there have been improve- 
ments made in puddling furnaces, and the average 
consumption of fuel in puddling is now much lower 
than it used to be, but the actual process of conver- 
sion has practically undergone no change. That 
such a state of affairs will long continue is, we think, 
to the last degree improbable, and we believe that 
the majority of our leading ironmasters are so fully 
alive to the desirability of a change, that when once 
an arrangement for mechanical puddling has been 
proved to be commercially successful, class pre- 
judices will not be permitted to interfere with its 
rapid and extensive adoption. It must be borne in 
mind, too, that whatever may have been the finan- 
cial results attendant upon the introduction of me- 
chanical puddling, it has been fully proved that 
mechanical treatment affords the means of procur- 
ing a superior product. Hand-puddling is at best 
an imperfect process, and we think that it will 
before long, be generally accepted that me- 
chanical aid is absolutely essential to insure that 


} 
resuita, 


overcome 


thorough working of the iron by which alone the | 


best results are attained. The great purity of the 
products obtained by Mr. Crampton in his revolving 
furnace bears out this view. 


The arrangements for mechanical puddling hi- | 


therto proposed may be divided into two great 
classes, the first comprising those plans in which 
the ordinary puddling furnace—or a furnace of 
similar construction—is retained, and mechanical 
movements employed to imitate the performances of 
an ordinary puddler ; while the second includes ar- 
rangements in which the ordinary furnace is entirely 
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the movement of the furnace itself. Of the inven- 
tions comprised in these two great classes, those 
forming the first-mentioned division can, we think, 
be regarded as but makeshifts. They may serve 
under certain circumstances, but they appear to us 
unfitted to fulfil the broad requirements of machine 
puddling. The best solution of the problem ap- 
pears undoubtedly to lie in the employment of a 
revolving furnace, and the labours in this direction of 
Menelaus, Danks, Spencer, Siemens, Sellers, and 
Crampton are, we think, destined to exert a lasting 
influence on the process of our iron manufacture. 
‘To the plans of Mr. Crampton we attach a special 
importance, including, as they do, two distinct ele- 
ments of success, namely, the efficient control of the 
temperature maintained in the furnace, and the 
means provided for insuring the economical main- 
tenance of the furnace itself asastructure. We 
intend in an early impression to publish a complete 
account of Mr. Crampton’s most recent plans, and 
it will be unnecessary, therefore, that we should 
enter into details here; while, moreover, it is our 
object on the present occasion not to treat of any 
one particular system of mechanical puddling but 
of the subje ctas a whole. What we desir espe- 
cially to point out is that there are certain indica- 
tions that the puddling furnace of the futtre—sup- 
posing the puddling process to be retained at all— 
will be a mechanical furnace, and that it will have 
to deal with much larger charges than it is possible 
to work by hand, while we believe that the time is 
not far distant when such a furnace will be fairly 
introduced and will take its place as a part of the 
necessary plant of all large iron works. 


THE LAWS ON EXPLOSIVES. 

Tue labours of the Special Committee appointed 
to investigate the present condition and working 
of the laws relating to explosive compounds are fast 
drawing toa close. They have already held nin 
sittings, and the tenth, which will take place to-day, 
will probably be the last. At the first sitting sub- 
sequent to our last notice,* the Duke of Suther- 
land gave favourable evidence respecting the trans- 
port and use of dynamite, he having had practical 
experience of it in both those respects, When re- 
ferring to the difficulty of getting it transported by 
rail, and on being asked how he had effected its 
carriage, his grace simply observed that hat- 
boxes were very convenient and portable. Another 
witness made a similar reply upon the same point 
with respect to portmanteaus. After the Duke of 
Sutherland came Mr. Downie, the manager of the 
British Dynamite Works. He had previously de- 
scribed the company’s works at Ardeer, and now 
proceeded to explain the further details of manu- 
facture, packing, storage, and difficulties of trans- 
port. These difficulties were referable to the objec- 
tion of railway companies to carry nitro-glycerin: 
compounds, although their safety had been amply 
proved to them, ‘There were two exceptions, an 1 
those were two railways in the North, but they 
charged enormously high rates for carrying it 
The most they would take, said this witness, was 
two tons in any onetrain. Being asked as to the 
regulations enforced by the Home Office and th« 
special clothing prescribed for use in his factory, 
he said that the former were far too stringent and 
the latter perfectly unnecessary, as special clothes 
were never used in dynamite factories on the Con- 
tinent; there was no dust flying about as with gun- 
powder. Following this witness came Mr. Kay 
who attended for Mr. Cawkwell on the behalf of 


the London and North-Western Railway Company 
The summing of this gentleman's evidence was 
that his company, and most others, had their own 
opinions upon the subject of the danger of nitro- 
glycerine compounds. Practically—although not 
in quite so few words—he stated that notwithstand- 
ing all that had been said and done to show th 
safety of these compounds in transit, railways had 
but one opinion, and that was that they were dan- 
gerous; that opinion they did not intend to have 
shaken by any one. Pressed a little by a member 
of the committee, the witness went so far as to say 
that his directors preferred that other railways 
should experiment with the carrying of these com- 
pounds, and that if in time their experiments suc- 
ceeded the North-Western Company might perhaps 
follow in the wake. 

At the next sitting the firework manufacturers 
had their innings, their champion and representative 





* See page 374 of the present volume. 
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being Mr. Brock, who gave some general parti-| with lithofracteur and dynamite. His evidence 


culars respecting the manufac'ure, storage, and | went to show that there was no reason why both those 
transport of fireworks, and pointed out the bearing | compounds should not be carried by railways, as they 


of the proposed alterations in the laws upon the 
manufacture he represented. Mr. Taylor, of the 
firm of Messrs. Taylor and Sons, the mining en- 
gineers, then gave evidence as to the great advan- 
tages attending the use of nitro glycerine compounds 
in mining geserally, ths yceat difficulty of obtain- 
ing them, and the immun'ty from accident which 
attended their use as far as his experience had 
gone, Other mining witnesses followed in the same 
strain, all testifying to the great desire for nitro- 
glycerine compounds and the great difficulty in ob- 
taining them on account of the present restrictions. 
Evidence was then given by Mr. Jones, of the firm 
of Jones, Scott, and Co, shipping agents, as to the 
= a 


great demand for these compounds in Australia, to 
which country he had shipped several thousand 
cases of lithofracteur, and a large quantity of 
dynamite, and where there were comparatively no 
restrictions as to its transport. The nitro-glycerine 


interest was further represented and its interests 
advocated at the sitting on Friday last by Mr. 
Orlando Webb, a large importer of dynamite, Mr. 
M‘Roberts, the chemist of the British Dynamite 
Company, and Mr, Perry F. Nursey, the engineer 
to and representative in England of Messrs. Krebs 


and Co., of Cologne, the manufacturers of litho- 
fracten Mr. Webb and Mr. M*‘Roberts mainly 
went over the sam ‘round as some of the prec od. 
ing witness¢ giving additional and valuable evi- 


dence of th valne and saf ty of prope rly made 
Mr. Nursey’s evidence related mainly to 


dynamite 
lithofracteur, although in many respects, as he ob. 


served, it applied to good dynamite. Ile explained 
the character of the compound, the process of its 
manufacture, its safety in transport, storage, and 
use, as evidenced by the fact that the annual manu- 
facture was, and had been for some years past, | defence,” 
about 500 tons, and that not a solitary accident 





} 
| 


| 
| 
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could be transported and stored with perfect safety, 
if properly made, and if the chemical ingredients 
were pure. Mr, Nobel, the inventor of dynamite, 
was then examined, and, whilst confirming all 
that previous witnesses had stated in favour of 
nitro - glycerine compounds, he bore testimony 
further to their ready transport by rail on some 
parts of the Continent. At the close of Mr 
Nobel's evidence, which was most fairly given, - 
the chairman, Sir John Hay, intimated that the 
committee had taken all the evidence they con- 
sidered necessary. ‘They would, therefore, proceed 
to hear such observations as Major Majendie might 
have to offer upon the evidence given, or, in other 
words, his reply upon the whole case, These ob- 
servations were commenced on Tuesday afternoon, 
aud will be continuéd to-day, after which the pro- 
ceedings of the committee will, no doubt, be con- 
cluded as far as the public is concerned. 


TWIN STEAMERS. 

Ir will be remembered that when, some eighteen 
months ago, the Bessemer swinging saloon was pro- 
minently before the public, a great effort was made 
to prove that the principle involved would revolu- 
tionise the navy, and that we were approaching 
that happy time when, at least, every gun would be 
its ‘‘own Bessemer.” It appears now that it is the 
Dicey twin Channel steamer that is to ‘‘ materially 
modify the practice of naval architecture as regards 
war ships.” The suggestion comes from Kear- 
Admiral Stuart, Controller of the Navy, and is 
taken up almost seriously by a contemporary, who 
thinks that the vessel is ‘* just the thing to carry a 





‘couple of very heavy guns in a turret for coast 


Our contemporary adds : 
‘* Possessing a shallow draught, and perfectly 


either in manufacture, transport, or storage, could | protected machinery and propeller, such a vessel, 


be adduced avainst it ‘Two accidents 
had come under his notice in Australia, and those 


| 


} 


were both du to recklessness on the part of the 
miners u ing it Ile described the 
which had b earriel out before the War Office | 


Committ 
the practical w 
in England, Belgium and Jersey. At the latter 
place he had used charges of 50 1b. and 1201b, in 
subaqucous operations in the Jersey new harbour 
works, for Sir John Coode, which had proved most 
successful, and such was his experience, and that of 
Continental engineers who had « xtensively used it, 
and whose certificates he produced, that he con- 
sidered the time had arrived when it should be re- 
garded with far less suspicion than it had hitherto 
been. The experiments to which Mr. Nursey re- 
ferred, as well as the more practical operations with 
lithofracteur, have all been recorded in our pages, 
so that it is needless here to enter into their details. 
This witness pointed out that the reason litho- 
fracteur had not yet been introduced into England 
was, that none of the samples submitted had an- 
swered to all of the extreme tests applied by the 
War Office Committee to them. Whilst some sa- 
tisfied one test, others failed in another, and he 
complained that these tests were far too delicate 
and refined in their natare, and were such as could 
not possibly occur in practice. Forinstance, he had 
by him samples of a cargo of lithofracteur which 
had been made in the hottest weather, received in 
the Thames and transhipped for Australia in the 
hottest weather, had arrived there in the hottest 
weather in good condition, as shown by the cer- 
tificate of the chemist to the Australian Govern- 
ment, and had (the samples) come back, and at the 
present moment were as sound aud as free from 
exudation as when first made. Facts like those, he 
contended, ought to be taken into consideration by 
the Home Ottice when dealing with any of these 
nitro-glycerine compounds. He stated that he had 
recently obtaired permission from the Government 
to submit another sample of lithofracteur for exa- 
mination, and he hoped it would satisfy all require- 
ments, 

fhe importance the committee appear to attach to 
evidence relating to nitro-glycerine compounds, and 
their desire to know all that is to be kuown respecting 
them, is evidenced by the fact that at their sitting 
on Tuesday last Mr. Bidder underwent an examina- 
tion respecting them. Mr. Bidder was the engi- 
neering member of the War Office Committee on 
Explosives, and witnessed the various experiments 
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in use only | armour-plated, would constitute an admirable float- 


ing gun platform. Whether she would be fit to go 
to sea remains to be proved, and on that point we 


experiments | shall pronounce no opinion.” 


It is obvious, however, that to load the vessel 


and which had satisfied them, and also | with armour plates, a turret, and heavy guns, would 
rk he had effeete] with lithofracteur | at once destroy the hope of light draught of water 
| on anything like reasonable dimensions for a harbour 


defence vessel, and if she could not go to sea what 
advantage would be derived from any steadiness 
among waves the system might be supposed to 
confer? Moreover, the surface to be protected with 
armour would be a maximum, the manoeuvring 
power would be the worst possible, and the pro- 
peller would be directly exposed when fighting 
end on. 

We have always been among those who held that 
the Dicey boat, although slow compared with the 
Bessemer ship, and unhandy in steering into 
narrow harbours, and in keeping clear of the 
numerous sailing craft in the Straits of Dover 
(which she will have to do or be liable for damage 
done in collision), will, nevertheless, be found to be 
a steady boat in all weathers, and have a special 
advantage in large saloon accommodation. We 
believe, too, that with a craft so light in each bull 
the connexion between the hulls will be found 
sufficient to afford rigidity as well as safety. It 
would, however, be a vastly different thing to make 
a safe and rigid connexion between two hulls loaded 
with armour plating and heavy guns, and even in 
the Dicey ship it should only be considered as an ex- 
periment until it has been well tried at sea. We be- 
lieve that at Lloyd's she is only to be classed as an 
experimental ship, and doubtless, the Board of Trade 
will take every precaution to see the vessel tho- 
roughly tested at sea before certificating her for 
passenger traffic. However, we have very little 
apprehension that the Castalia will eventually get 
through all her difficulties, and form an important 
feature in the Channel communication of the future. 
But it is still more clear that she is totally unfitted 
to form a model for future ironclads, or even to have 
any influence on their form. It would be an odd 
spectacle —and is not at all improbable—to see the 
Controller of the Navy hereafter rejecting in his 
official capacity designs for twin ironclads which had 
been called into being by his own inconsiderate 
remarks at the launch of the Castalia, 

The distinguished visitors present at the launch 
sufficiently sg te the great importance attached to 
improving the Channel service between this country 
ool the Continent, and will, it is hoped, be instru- 





mental in furthering the financial resources of the com- 
pany. Earl Granville was in one of his happiest moods, 
and made some choice pleasantry out of the fact that 
the vessel, being named after Lady Granville, whose 
christian name is Castalia, put forward no preten- 
sions to being fast. A contemporary bas also caused 
some amusement by missing the joke, and attribut- 
ing the name and the noble ear!’s remarks to a place 
called Castaly, which was, “at least, according to 
the poets, a Mpa 2 coger place,” but which ** would, 
according to modern notions, be voted rather slow” ! 


MUNICIPAL AND SANITARY 
ENGINEERS. 

We have already referred to the sectional meetings 
of the Association of Municipal and Sanitary En- 
gineers and Surveyors, a society which is composed 
of borough surveyors and enginecrs, appointed by 
corporations and local boards, in various parts of 
England, The Society has been formed under the 
very just belief that those on whom really falls the 
duty of carrying out sanitary reform should have an 
organisation of their own. Nothing can be more ad- 
vantageous for general health purposes, because 
that great want, the power of expressing compara- 
tive ideas on the hitherto isolated facts of sanitary 
progress, may now be fully satisfied. Hitherto, the 
reports of Government commissions have had chiefly 
to be relied on. But now we shall have the oppor- 
tunity of gathering an immense amount of infor- 
mation furnished from the daily experience in 
sewerage, sewage, water supply, and cognate 
matter, by men eminently fitted, by position and 
otherwise, to afford reliable data on such subjects. 
The orgauisation will also furnish another eminent 
advantage, it will renderits members independent 
of local influence and prejudice, and so free both 
the science and art of sanitary progress from what 
has hitherto been their greatest bane. 

The annual general meeting of the Association 
was held at Birmingham on May 25, and extended 
through the following day. Mr. Lewis Angell, 
borough engineer of West Ham, London, was 
President, and a very large number of the borough 
officers of corporations and local boards were repre- 
sented, According to the annual report read by 
Mr. Jones, of Kaling, there are at present 137 
members in connexion with the Association, ‘Three 
district centres, comprising the Midland, the Lan- 
eashire and Cheshire, and the Yorkshire were 
actually at work, and a fourth, the Home district, 
embracing three southern counties, is in course of 
formation, After certain routine business, during 
which it was arranged that the next annual meeting 
should be held at Manchester, the President de- 
livered his inaugural address. After congratulating 
the members on the success which had attended 
their efforts to establish an association, he directed 
their attention to the fact that they had created an 
esprit de corps. In his view the position of local 
otficers was far from satisfactory, at the same time 
he admitted, that daring the past year there had 
been an improvement made in reference to the in- 
ducements offered to the profession to accept muni. 
cipal employment, due, as he thought, to a better 
appreciation of their sanitary services and employ- 
ments. He next took up the sewage question, re- 
marking that its present legislative aspect was most 
unsatisfactory, and that municipal authorities and 
their official advisers had been placed in a most diili- 
cult position by the uncertain action of the Govern- 
ment. He placed before the members the point 
whether the sewage question was a mine of wealth 
or a Slough of Despond. He considered that 
simultaneously there had been too much and too 
little legislation, adding that there was too much law, 
and not enough of gospel. If some of the official 
energy which had been directed to the detection 
and persecution of unfortunate towns were directed 
to the discovery of the remedy ; if there were some 
declaration or authority of what might be accom- 
plished, and what was satisfactory, under certain 
given conditions, the Government would render a 
real service to the country; instead of which they 
were without guidance, and were referred at present 
to unmeaningformulz, Government inquiries were 
held all over the country at great cost ; despite 
deputations from all towns the same evidence and 
the same facts were repeated continually before 
Government inspectors and Parliamentary com- 
mittees. In ali this there was a waste of energy, 
money, and time, Referring to details in such 
matters he pointed out the puerile results which had 
been arrived at by all the commissions that had 
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hitherto been appointed. Ile then referred to the 
intermittent scheme of filtration now at work at 
Merthyr Tydvil, which has been so greatly recom- 
mended as a panacea for all the ends of town sewage. 
He ree ounmended the a ypointment of a Royal Com- 
mission to determine the question whether sewage 
was a mine of wealth, or that its waste was a stupid 

rime, at the same time stating that past commissions 
ul been worse than a dead failare, for some of them 
ul repudiated their own reports. Referring to 

ing! and the West Ham cases, to which we |} 








ive already called attention, he stated that th: 
sults in either ease did not encourage engineers | 
o delve for a mine of wealth, or attach much prac- 

al value to official inquiries. He considered that 


according to the reports which such commissions 


had issued chemistry held out no hope for the solu- | 


tion of the dilemma. He hoped that Government, 
instead of wasting money on partial investigations, | 
would apen lafew thousands in crucial « xp riments 
for the guidance of the nation, thus preventing 
towns be ny harassed by Injunct ons and penaltie s, 
in addition to the waste of thousands of pounds in 
partial, imperfect, and altogether useless attempts to 

lve the sewage question. At present engineers 
could not advise, and towns would not act; conse- 


uently all were at the mercy of the Government 


in pectors, who were constantly « hanging their 
opinions, and differed among themselves He next 
referred to the question of water supply, pointing 
out that in many cases there was an insufficiency of 
water, yet still that in the majority of instances 
pure waste was the cause of an insutlicient supply. 
He recommended a kind of dual system by which 
pure water fit for drinking purposes might be sup- 


plied on the small scale, while an improved 
water could be used for closets, watering streets, 
flushing sewers, &c. He referred to the so-called 


new system of waterir hd roads by means of pe rfo- 
rated pipes, laid at the kerb-stones of streets, by 
means of which the whole road could be saturated | 
in a few minutes. At all events the water-cart | 
must eventually be superseded by some less ex- | 
pensive plan. In respect to building regulations he 
advocated a general plan uniform for the whole | 
country. Considering the eminent authorities who 
had advocated cremation, and the tendency of the 
present age to overcome old prejudices, it was not 
iinpossible that the burning of human bodies might 
eventually commend itself to the sanitarian. Re- | 
ferring to the question of sewer ventilation he stated 
that such would become the subject of discussion, 
but in his opinion the best means of prev nting | 
foul sewers, was the freest admission of fresh air at 
all points, and the prevention of stagnation by 
means of a continuous water-flow. All house 
drains should have free communication with the 
air. He considered that attention to these points 
would be more effective than all the patents which 
had yet been brought out. In conclusion he ex- 


| 





Mr. C. Jones, the honorary secretary, on ‘ Sani- | 
tary Legislation and its Practical Exponents.” After 
having given a brief history of sanitary legislation | 
of the last few years, showing its costlineas and in- 
utility, Mr. Jones drew attention to the Act of 1872, 
which it was hoped would have satisfied all the 
necessities of the case. Butin his opinion the result 
was of an entirely opposite character. It was one 
of the most extraordinary of legislative enactments, 
and nothing in connexion with the legislation of the 
last thirty or thirty-five years had exercised such a 


| baneful influence upon the sanitary condition of the 


country. It had simply brought forth an inspector | 
of nuisances. He gave some amusing illustrations 
of the kind of men who had been appointed in- 


|spectors, and the salary they received. Per- 


haps one of the most curious that he adduced was 
that of an inspector, whose duties were described | 
thus: ‘In a district of thirty parishes the inspector | 
was offered 80/. per annum, and he was to perform | 


lall the duties prescribed by the Public Health Act 


of 1872, pay all necessary and travelling expenses, 


| and keep a horse at his own expense.” After draw- 


ing attention to other defects in the Act, which we 
have already referred to in some of our articles in 
this volume, a discussion ensued generally in favour 
of Mr. Jones’s views. One of the members stated 
that recently two cf his own labourers had been 
made inspectors of nuisances. We sincerely hope | 
that this may meet the eye of Mr. Sclater-Booth 
as a specimen of Local Board management. It 
is a fit supplement to what we have stated in re- 
ference to “ Rural Sanitary Authorities” at p. 412 
ante. 

Sewer Ventilatioa.—On this subject Mr. E. B. 
Ellice Clarke, engineer to Ramsgate, Kent, read an 
interesting paper. He had soughtinformation from 
about 100 towns, and in al) cases he had found a de- 


| plorably backward state of things as regarded the | 


actual ventilation of sewers. He had endeavoured | 
to find out from the various towns what was the | 
nature of the gases given off, and the velocity of the 
current of sewer air, Out of 43 towns whose answers 
he had tabulated, in 28 no experiments had been 
made to determine these facts. Mr. J. J. Nicholson, 
of Sunderland, had furnished him with some in- | 
teresting facts. He had found the composition of 
sewer air in that town to be, nitrogen 81.1 ; oxygen | 
18.4; carbonic acid 0.5, with traces of sulphuretted 
hydrogen and ammonia. Comparing the analysis 


| with others, Mr. Clarke found great variation in the | 


composition of sewer gases. Generally the gases | 
were characterised by light specific gravity, and | 
immense diffusive power. It was doubtful whether | 
baneful gases existed at all in sewers where the | 
temperature was kept down by constant flushing. | 
On the other hand there was no doubt that there | 


| were miles of sewers, the construction of which was! Works extended _... 


either so defective, or the peculiar nature of the 
sewage was such as to give off a large amount of 





THE BENGAL FAMINE. 

In our preceding articles we have mentioned the 
causes of Indian famines, and the means necessary 
to prevent them, we have also given a catalogue of 
works of irrigation that are known to have existed 
under native rulers, showing that India was irrigated 
in a certain manner, and according to native ideas, 
from one end of the peninsula to the other ; we have 
also given a short account of such irrigation works 
as have been wholly or partly carried out under 
British rule by the Indian Public Works Depart- 
ment, and by means of English capital and enter- 
prise, under unfettered English civil engineers. From 
these data we will now proceed to draw such com- 


| parisons as may be useful in indicating the errors to 


be avoided and the policy that might be best 
adopted in carrying out the irrigation of India, 

The first and most important object as regards 
such works is evidently time, the immediate and 
rapid execution of a large number of extensive 
irrigation projects, so as to forestall as many famines 


| as possible, and thus obviate the necessity of spend- 


ing millions in the most unremunerative way of 
relieving them ; let us, therefore, examine, as regards 
time, the various projects that have already been 
partly carried out in India. There have been as 
yet, excluding the Madras deltaic canals, only two 
large canals carried out by the Public Works Depart- 
ment in India, the Eastern and the Western Jumna 
Canals; there are only two more in a well-advanced 
stage, the Ganges and the Bari Doab Canals, and 
there have only been two canals which English 
companies have undertaken the execution, the 
Orissa and the Kurnool Canals. A _ perusal of 
the following Table will give some idea of the rate 
of progress with which these six canals have been 
executed : 


Public Works De-!| Private 








partment. Companies 
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la gigs 316 
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| Works commenced ... o»»| 1821 1823 1848 1850 1864/1561 
100,0001. spent on works .../1846 1850 ., | 1. | ose 
200,0007. spent on works .../ ... 1872. ... Ps 
300,0002. spent on works § ...)1872 6. | see | ove | coe | ane 
Water first admitted coe] os ove 1854 1859 1866 1864 
One million spent in works) ... «+ | .. | .. |1868 1866 
Remodelling commenced .,..| ...  «» (867 1870) ... 187U 
1,600,0007. spentin works ...| ... ss» | see | ove | ove L871 
Remodelling finished os Not Not) .., L871 
Two millions spent in works) ... © «+ |I864 ... | os | os 


.| .. |U871! . : 
Works completed generally!1871 1871 Not Not |Not 171 
Works sold to Government) ... ... | s+ + |1868 


pressed the opinion that the Association had ample | dangerous gas. In respect to the ventilation of - 
tield for labour, and he thought that their in- | sewers, he thought that a current of air running at | The figures in this small Table, rough though 
fluences upon sanitary progress and town improve-| the rate of a quarter of a mile per hour would fully | they necessarily are, tell so strongly in favour of the 
ment might be great. With qualified officers, in- | answer the purpose, and entirely prevent the gases rapid execution of work by means of private com- 
telligent and disinterested boards, and a public|accumulating in such a degree as to become! panies and unfettered English civil engineers, that 
}dangerous. He then gave an account of various| but little comment is needful, In fact, they fully 
appreciated. |methods that had been suggested by which engi- | justify both the expectation and the determined 
After a vote of thanks to the President for his | neers and chemists had proposed to ventilate sewers. | action of Lord Stanley (now Lord Derby) in 1839, 
| The charcoal processes, he thought, the experience of | who called in the aid of companies in the face of all 
years would prove to be successful only in excep-| the arguments against that course, on the grounds 
| tional cases, He stated the method in use at most|that ‘*the undeniable tardiness, however unavoid- 
,of the large towns in England, and quoted the | able, with which such works have hitherto proceeded 
Mr. Lemon commenced by making the inquiry, | opinion of the professional men under whom the/|in India, was considered to leave no alternative.” 
‘Should the power given to Local Boards by the | various modes of dealing with sewer gas by charcoal | Lord Stanley was also aware that engineering pro- 
Local Government Act of 1858, remain as it is per- | or otherwise were at work. If the opinion against | jects had been rapidly and successfully carried out 
missive, or should it be made compulsory? ‘To the | the use of that disinfectant was not unanimous, it | in all parts of the worldby means of English capital, 
first he answered no, to the second he said an im-| was nearly so. It could not be denied that charcoal enterprise, and civil engineers, and doubtless ima- 
provement was required, and in regard to the ques- | would effectually absorb and render harmless sewer | gined that the same course was most applicable to 
tion of the present bye-laws becoming a separate | gas, but the difficulties which attended its applica- | India also. 
Act of Parliament, he thought it was highly desir- | tion, and the expense attending its use, entirely pre-| It must be here clearly understood that no slur or 
able. In some instances efficient local acts already | cluded its employment on the large scale. By far | slight whatever is intended to be cast on the execu- 
existed, and these need not be interfered with, and | the most effective system yet adopted was the simple | tive engineers of the Indian Public Works Depart- 
the proposed new Sanitary Act would give additional | one of open gratings in the centre of the street. It| ment, in the form of imputing any individual blame 
and much needed powers. He considered that one | was not liable to get out of repair, and from its|to the officers employed, The fault is one resting 
of the great evils of the present bye-laws was that | entire simplicity was unquestionably superior to any | on and inseparable from the whole system of that 
there was a want of uniformity in regard to the | other mode in detecting and dispersing the sewer| department. It may not be, and doubtless is not, 
width of new streets. ‘The height of buildings was | gases. With certain modifications he believed it} wise to intrust to military men the execution or 


educated in sanitary principles, their efforts would be 


able address, the Vice-President, Mr. Lemon, made 
some remarks supplementary in regard to the waste 
of water and the sewage difficulty, and subsequently 
read a paper on, “* Building and Sanitary Bye-Laws.” 


another matter which required attention. The ques- 
tion of the size of buildings in regard to fires and 
ventilation he then noticed, considering that both 
should be regulated by special legislation. One of 
the greatest of existing evils was the overcrowding 
of houses, and one deserving special regulation, 
especially in cases of small houses inhabited by one 
family. After some discussion a paper was read by 


was the only practical way of ventilating the 
; sewers. 
In another article we purpose giving abstracts of 
|the remaining papers read at the meeting. ‘The 
| . * 

| business of the last day was concluded by a dinner 
of the members at the Queen’s Hotel, at which the 
Mayor of Birmingham (Alderman Chamberlain) 
| presided, 


superientendence of engineering works, any more 
than it would be to intrust medical superintendence 
to naval officers, or legal matters to officers of 
marines; the military men may and have by dint of 
study and care acquired in many cases a considerable 
amount of the knowledge needful for their purposes 
as they go along, but they cannot generally be 





considered competent to hold any posts requiring 
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trained technical knowledge, nor can they, able at I rem 
any time to fall back on their military duties, feel | energy. and patience, advocating principles that were 


themselves entirely bound to their work. 


c t, therefore, justly expect either good superin- | 
seat pn Be: a | in the world, the old Anglo-Indian collectors and 


tendence, design, or execution, on the Indian canals 
of the Public Works Department, which have been 
mostly carried out by military men. To these 





We | considered almost visionary, 


} 














British rule, and worked with extreme enthusiasm, 
ealing with patience 
with the most narrow-minded and obstructive class 


commissioners, inducing the apathetic natives to 
adapt their land to irrigation, and take the water, 


amateurs, however, an immense amount of praise | undertaking, or rather taking over from the revenue 
is undeniably due; they have gone in the van in | officials the task of collecting the water-rate, 


the introduction of irrigation works in In 





dia under | finally proving indisputably by their works, and in 


spite of all opposition and drawbacks, the immense 
remunerative capabilities of irrigation works on a 
large scale. We ry 5 also mention that though in 
other branches of the Public Works D ent 
military men were continually changing their posts 
and branches of employment, yet that those that had 
once applied themselves to tion adhered to it 
with enthusiasm, devoting their lives to the great 
task before them, Their task is now done; all 
honour to them. 

Matters are now changed; there is a large pro- 
— of civil engineers in the Public Works 

epartment, though still unfortunately the higher 
posts, those of superintending and chief engineers, 
and secretary to Government in the Public Works 
Department, are still in the hands of military men ; 
but even when this serious objection is removed, the 
inherent faults of system of the department may 
yet and probably will remain, and the difficulties in 
carrying out works by State agency cannot ibly 
be removed, Taking the latter point, as the most 
important, first in , We may mention that these 
are greater in India than anywhere else, Before 
any great say or prosecution of works on a large 
scale can be decided on and carried into effect, the 
agreement and co-operation of a vast number of 
persons and branches of Government must be 
obtained, the local collectors, tes, revenue 
officials, the heads of the Provincial Governments in 
all branches, the officials of the Public Works 
Department of the province and those at the central 
office, the Council in India, including the vast in- 
fluence of the Civil Service, the Finance Minister, 
the Governor-General, the Secretary of State for 
India, and a Home Council of India, consisting of 
veteran Anglo-Indians who knew India in historic 
times, and whose ideas belong to that period—finally, 
the House of Commons. these have to be at 
one accord in order that anything may be done. 
Can we then wonder at that tendency in all Indian 
matters to let things seek a course for themselves? 
Such a State machinery cannot advantageously 
carry out works; there is not sufficient despotic or 
autocratic power anywhere in it, no motive power 
to enforce the initiative, overcome the inertia, and 
put on speed ; all is control, check, drag, and brake 
power ; every attempt at a start is marred by a 
rapid and ual change of personnel from one 
end of the above list to the other. 

Secondly, as regards the Indian Public Works 
Department itself; in order to out the ex- 
ecution of works on a very large e, such as the 
irrigation of India would require, a large amount of 
organisation and adaptation of means to ends would 
be required, which that de ent does not 
sess. Even doubling or trebling the number of en- 
— and officials would not answer the purpose, 
or the reason that the inherent vice of the system, 
its excessively strong power to check, control, and 
prevent expenditure, and its extreme weakness to 
execute, would still remain. The way in which the 
supervision of work is hampered is something 
absurd; orders arrive every now and then to re- 
duce the cost of establishment, and one engineer is 
then employed where two or three are necessary ; 
orders sometimes to reduce the cost of travelling 
allowances, and the engineer being then unable to 
visit his works sufficiently often, the works are left 
to supervise themselves ; added to this there are 
occasional suspensions of works, lasting sometimes, 
asin the case of the Bari Doab Canal, for many 
years. The engineers themselves, too, are fettered 
mevery way, the greater part of their time is spent 
in keeping up an elaborate system of accounts, as well 
asa large amount of official correspondence of a 
nature requiring diplomatic powers of a high order 
and most delicate finesse, the slightest want of 
which is ruin to them; they are at the same time 
held strictly responsible for work done by native 
contractors whom they cannot supervise effectively, 
Persunally, too, engineers are ill-dealt with ; what- 
ever may be their social standing or that of their 
family in England, their brothers and relations in 
every possible profession are all placed above thera ; 
for all executive engineers are excluded from the 
table of precedence for India. A certain small 
amount of increase of pay to this comparatively 
badly paid class was at one time sanctioned by the 
home Gormemant, but only half of it was actually 
granted to them by the Indian authorities. 

Many engineers en for short terms of service, 
who have worn out their health by excessive appli- 
cation to their proper sphere of duty, have been re- 
fused any leave of absence, and their positions been 
actually rendered untenable, illustrating a most 





unchristian feeling against them on the one side, 


So renapenen dituaeniieadee cami int oe ee 


eG ae yer ee — re 
atten li ig Al tt et oy il ag 
. , vases ; 








a aaa 














































EAE NT, 


mt 
















SRM EL 






eee — a9 
hee ee hn 


NORE a 


— 


PS lee OP nl: CRO 


‘ 


ee 
a me 
PO CNIS LOAN ty OPS A St 








and causing feelin 
circumstances and cases happening that, had they 
been attempted by any employer of labour ix 


gs of intense diagust on the other ; 





(June 12, 1874, 








ENGINEERING. 





| independent basis of operations being constructed 
| by private companies. ‘There is, therefore, no 
| alte rnative but to call in the aid of companies to 
| 


England, towards his workmen or artisans, serious | raise capital and construct the works. 


trouble wouldhave resulted, These cases have merited 


and received universal condemnation in England 


But enough has been said to show in what the 


fetters of the Public Works Department engincer 


In dealing with companies for irrigation there 
are admitted difficulties that must be removed; the 
| principal of which is to decide how they are to be 


remunerated. The guarantee system has its defects, 


consist, and how little rapidity can be expected and no company can raise capital for these purposes 
from the Indian State agency for the prosecution of without either a guarantee or some reasonable pro- 


public works. : 
As to excellence or capability of execution, a 


single case will suffice. The Government at one 


time resolved to build two-storied barracks at the 


this appearing compara- 
Works De- 


probal ly 


principal military stations ; 
tively easy was intrusted to the Public 
parti nt and principally to military nen ; 
a single expérienced English builder was not to be 
found employed on them. The result was that as 
fast as these barracks were built, they either fell 
down or were condemned as useless, cide Allahabad, 
Khundwa, and other places. ‘The conclusion was 
irresistible ; the constructive power of the Public 
Works De partment stopped at two-storied barracks, 
in spite of there having been employed on them a 
certain proportion of able men, any of whom would 
individually, and unfettered by the system, have 
built very sound and good structures, 

Comparatively recently a fresh attempt has been 
made to prosecute irrigation works more vigorously 
by means of the Public Works Department. A 
new system of grants and loans for irrigation pur- 
poses was set on foot, and Colonel Strachey sent 
outin 1867 to do everything. Since then what has 
been done by him? Let us refer to the Parliamen- 
tary papers for 1872-3. One great irrigation scheme, 
the dithind Canal, projected in 1862-3, was com- 
menced in 1872, after Colonel Strachey’s departure 
from India. A portion of the great Bahar, or Son 
project, was begun in 1870-71. An extension of 
the Ganges Canal was begun in 1870-71. No other 
great irrigation work in India has been newly taken 
in hand. This exhibits four years of absolute 
inertia followed by a painfully small number of 
beginnings, the details of which are apparently pur- 
posely kept inthe dark. When we add that ¢ olonel 
Strachey negatived several proposals of private 
companies, and that famine now rages in Bahar, 
truly the fresh attempt of the Public Works De- 
partment appears the reverse of a blessing. 

The fact that the main system of Indian railways 
had to be handed over to private companies and 


unfettered engineers for execution, indicates that | 


the same course is not only advisable but absolutely 
necessary as regards large works of irrigation. 

Next, as regards the probable total expenditure 
necessary. ‘The Indian railway system bas already 
cost $0 millions, and will probably cost 20 millions 
more to complete the main lines. The necessary 
large irrigation works will probably cost about the 
same amount. There are two limits, either of which 
may be chosen, to the extension and expenditure on 
them, The first, keeping in view the entire preven- 
tion of severe famine in the whole of India; the 
second, utilisation of all the water that is available in 
the rivers of India for irrigation purposes; but 
neither of these as yet appear to fix sufficiently 
clearly any definite amount, while statistics are not 
forthcoming ; the following, however, points to a 
temporary practicable limit. 

Lhe present famine in a population of roughly 
25 millions costs half a million a month to relieve, 
and will thus cost 6 millions for a year; to relieve 
a similar famine, or series of famines, over the whole 
of India, having roughly a population of 200 millions, 
would then cost 48, or, say, 50 millions sterling ; it 
is, therefore, undeniably true economy to spend at 
once at least this amount in works of irrigation, and 
forestall its expenditure in relief ; when this is don 
there will be data for fixing a fresh economic limit 
to any further expenditure. 

Let us take it for granted that the Government 
of India will some day become fully alive to the 
necessity of sinking rapidly so large a sum in works 
of irrigation; how then can it be best done? It 
would hardly be wise to raise so large a loan and 
leave it in the hands of an Indian minister of finance 
to deal with, for in times of necessity the money 
would doubtless be diverted from its purpose. It 
has, too, been already shown that the Public Works 
Department is inadequate to carry out works on 
such a scale at any time, while in the event of dis- 
turbance nothing would be done at all. We have 


on the other hand the fact that the Indian railways 
were carried on during the mutiny, owing to their 


spect of being remunerated within a reasonable 
period. Experience both on the Orissa Canal and 
elsewhere has shown that the native cultivators and 
land-holders do not take up the water sufficiently 
so doing as long as possible 


| readily, but keep from 
in order to reduce the water-rate, as well as for 
other reasons, amongst which Oriental apathy and 


the expense ot adapting 


lunwillingnesas to incur 
are perhaps the strongest. 


their land to wet « rops 
In the interim, therefore, between the time that 
the water is available and the time that it becomes 
utilised, who is to suffer, the company or the Govern- 
ment? Clearly not the company, which has been 
called in with the sole object of supplying water 
and whose duties end there; the Government of the 
country, on the contrary, being the actual sovereign 
owner of the land in India, and having a staff of 
revenue Officials to gather revenue from it, should 
evidently accept both the colleetion of the water- 
rate and the risk and loss of its non-payment; the 
company confining itself to the task of providing 
capital and undertaking all the risks of construction 
and maintenance. 

‘There remain then only two just methods of re- 
munerating the company, under both of which the 
Government should compound with the company to 
take the whole of the water off their hands im- 
mediately it becomes available ; in the one way pay- 
ment being made according to the discharge at the 
outlets, in the other according to the acreage 
rendered irrigable, i. ¢., capable of being irrigated ; 
the former plan would perhaps be too risky, the 
river and rainfall of India being so capricious as 
regards supply at the proper season; the second, 
giving a stimulus to the extension of the project, is 
probably preferable. If at the same time the 
Government were to guarantee a small interest for 
a limited time, say, five years, during construction, 
English capital would be eagerly invested in thes: 
undertakings. 

As regards the difficulty that the Government 








accept a reduction of 10 per cent. on the 1871 prices and re. 
main at work. 

New Collieries in North Derbyshire.—The coalfield of 
North and North-East Derbyshire, which forms part, and is 
a continuation of the South Yorkshire field, has of late been 
very greatly developed by the opening out of new collieries. 
One of the latest of these is that at Morton, belonging to the 
Clay Cross Coal Company. The pit will be known as the 
* No. 6,” and will be the only one at which steam coal will 
be got. It is about three miles from Clay Cross, and about 
half a mile from Doe Hill Station, and will work the four. 
feet seam of steam or hard coal. The shaft has been sunk to 
a depth of 175 yards, and is about 14ft. in diameter. The 
drawing, winding, &c., engines are very powerful. At 
Heanor, a new colliery is to be opened up at once by Mr, 
Mundy, who is the proprietor of the Nutbrook and Shipley 
Collieries. 

The Horton Bank (No. 2) Reservoir, Bradford.—This 
reservoir was commenced in November, 1869, by Messrs. N, 
Fogg and Co, contractors, and is just on the point of being 
completed ; the puddle trench is 900 ft. long and 6 ft. wide, 
and 25 ft. to 45 ft. deep, aceording to the nature of the strata. 
The reservoir, when full, will contain 200,000,000 gallons. 
In its construction 600,000 cubie yards of earth have been 
moved: the height of the embankment is 125 ft., and width 
at the base 325 {t., narrowing at the top to 12 ft. on the east, 
and 17 {t. on the north side; on the west side is a retaining 
wall 680 ft. long, 21 ft. thick at the base, and 13 ft. at the 
top, strengthened with counterforts 50 ft. in height. This 
wall is finished with a heavy-moulded coping, and on the 
outside is of pitch-faced ashiar; the bank rises 42 ft. above 
the wall. The east retaioing wall is 436 ft. long, and is from 
34 ft. to 40 ft. in height ; on the east side is the overflow, by 
two openings each 5 ft. in width and built of tooled ashlar. 
he outlet tor the town supply is also at this end, the 18 in. 
pipes being laid in a suitavle ashlar tunnel about 5 ft. in 
diameter, the water flowing into a well. At the north-west 
corner are the inlet wells, each 9 ft. square, of tooled ashlar 
3 ft. in thickness, and pitched-faced externally; the whole is 
enclosed in a wall 7 ft. 6 in. in height. The top of the bank 
is 910 ft. above sea level. The reservoir, it should be 
mentioned, is supplied from Thornton Moor, and the contract 
price was 44,500/., but that will be much exceeded by certain 
difficulties which have had to be overcome. The works were 
designed by Mr. Gott, C.E 

Sundry Engineering Matters—A new tramway is being 
constructed from the Manchester, Sheffield, and Lincolnshire 
Railway, near Wortley, to the Barnsley Silkstone Colliery 
of Lord Wharncliffe. Several gannister pits are being opened 
at Deepcar, Penistone, and other placcs near the moors. J. 
Grayson Lowood and Co., are getting coal by means of an 
adit at Deepear. A branch railway has been constructed to 
connect the Perseverance lron Works, Leeds, with the main 
lines of the Midland and North Eastern Railways. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEesprouGcu, Wednesday. 
The Cleveland Iron Market.~ Yesterday there was a fair 


would have with the land-owners, this is greatly | attendance on ‘Change at Middlesbrough. The amount of 


the result of the way in which they have been hitherto 
dealt with in these matters; much canal water on 
Government works has been stolen, and its water 
rate not enforced; the softness of the English 
officials has perpetually been taken advantage of by 
the wily native, who submits to surprising extor- 
tion from other natives, but indaces the English to 
allow him to take water at ridiculously low rates 
A firmer policy is therefore needful ; and if at the 
same time inducements were offered to take the 
water as fast as possible, such as a reduced rate for 
a few years to those that take it at once, this diffi- 
culty would soon vanish. 

If, in addition, the Government and its officials 
at home and in India were to adopt a spirit of 
co-operation (hitherto wanting) in the dealings with 
these companies, matters would go on well. 

We should then in ten years have India in as 
prosperous an agricultural condition as it was under 
native rule, even more so, the horrors of these 
severe famines being once and for all put an end to. 

May humanity and cordial co-operation speedily 
take the task in hand. 


NOTES FROM SOUTH YORKSHIRE. 
Suxrriziyp, Wednesday. 

South Yorkshire Miners’ Wages Question.—On Monday 

| afternoon, at Barnsley, an adjourned meeting of the colliery 
owners of South Yorkshire and North Derbyshire was held 
for the purpose of ‘considering the reply from the South 
Yorkshire Miners’ Association as to the proposed drop in 
| wages. Mr. Stewart again presided, and stated that the 
| miners had decided that they would accept a fall of 10 per 
| cent. from the wages paid in 1871, which was only one-half 
| the reduction required by the owners. After a discussion, 
| which fully went into the question at issue, it was decided to 
| give all the men fourteen days’ notice to leave their employ- 
| ment, unless they agreed to accept the reduction of 12} per 
cent. as soquicedl by the coalowners. These notices will be 
| given to-morrow, so that there is every probability of an 
almost genera] lock-out throughout this district. The men 
appear very determined to hold out, and are certainly very 
wate at the idea of any fall whatever. The miners employed 
by the Sheffield Coal Company have been sensible enough to 
come to @n arrangement with their employers, whereby they 








liron trade little or nothing was 





business done was not worth mentioning, No. 3 Cleveland 
pig, being scarcer, was sold at 78s. per ton. In the finished 
done. Everybody was 
anxious to know what the ironstone miners were going to do. 


The Great Strike of Miners in Cleveland.—Yesterday 
the difference between the miners and their employers was 
considerably widened. The mineowners held a meeting at 
Middlesbrough, and the first matter for consideration was 
the following resolution which had been passed by the 
Miners’ Council at Saltburn on Saturday, “ Lhat we offer a 
slidiog scale to the employers based upon the following con- 
ditions: When pig iron No. 3 is selling at 60s. per ton, the 
price of getting stone be Is. 4d. per ton, and that for every 5s. 
rise in the price of pig we receive 1d. per ton advance, and for 
corresponding decrease in price of pig iron we submit toa 
reduction of 1d.” After this resolution had been discussed, 
the mineowners agreed, “ That the owners’ secretary (Mr. 
Dinnington) inform Mr. Grieves (the miners’ secretary), 
first, that the owners do not find in Mr. Grieves’ communi- 
cation any recognition that a substantial reduction is the one 
immediate practical necessity of the trade, but that it seems 
rather a repetilion in another form of the idea that a reduc- 
tion can be avoided ; secondly, that for the reasons fully set 
forth in the owners’ memorandum of June 2, it is now neces- 
sary to make the reduction 3d. instead of 2d. perton.” This is 
a further reduction of 6} per cent., making the total reduction 
now demanded 15} per cent. A large number of the miners 
have left the district, but the thousands remaining have not 
yet shown any signs of accepting the masters’ terms. The 
secretary of the men’s union (Mr. Grieves) has resigned, 
because he felt that the advice he had given to the men, 
which was not to resist the masters’ claims at present, had 
caused dissatisfaction amongst a section of the miners. His 
resignation has been accepted, and in less than three months 
he will cease to be connected officially with the Cleveland 
Miners’ Union. Since our last notice more blast furnaces 
bave been damped down, and the ironmasters are preparing 
for a prolonged struggle. There is now no hope of the strike 
being settled this month. On Saturday the miners received 
8s. per man from the funds of the union. It is stated that 
when this is repeated this week, there will be very little 
money leit. The amount of help which the miners will 
receive from other trades and districts will be comparatively 
small, because throughout the North of England a very 
large number of men will be thrown out of employment in 
consequence of the miners’ strike, and in other 3 of Eng- 
land there are already great imdustrial fights. Many persons 
engaged in the iron trade state that in the present depressed 
state of this staple industry a general suspension of work 
will be beneficial in the end. The late enormous production 
of pig iron in Cleveland has oyerstocked the markets, brought 
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down prices, and accumulated stocks. A few months’ stoppage 
of work will result in bringing down the price of labour and 
equalising the cost of raw materials, so that when the furnaces 
are again blown in, there will be a market for pig iron at a 
price which will leave a profit. 

The Coal and Coke Trades.—Prices continue to fall, the 
great strike in Cleveland baving diminished the consumption 
of all kinds of fuel. 

Engineering aad Shipbuilding.—In those important in- 
dustries there is still a good deal of activity on the Tyne, 
Wear, and Tees, and it is satisfactory to know that the 
miners’ strike cannot interfere with them, because there is 
plenty pig iron to be had which will keep the finished iron- 
works in full operation, and enable them to meet ali demands 
for plates, angles, bars, &. 


NOTES FROM THE SOUTH-WEST. 

Bristol and Exeter Railway.—A special general meeting 
of the proprietors of the Bristol and Exeter Railway was 
held on Wednesday afternoon, for the purpose of considering 
a number of Bills now before Parliament. The most impor- 
tant was a Bill which has been already approved by the pro- 
prietors, but which has been amended so as to vest the 
undertaking of the Plymouth Great Western Dock Company 
directly in the Great Western, the Bristol and Exeter, and 
the South Devon Companies, instead of in the South Devon 
Company only. 

The Tin-Plate Trade.—At length a lock-out in the tin- 
plate trade of Carmarthenshire has arrived at a position 
which may be described as the beginning of the end. On 
Monday the works of Messrs. Morewood and Co., at Lianelly, 
once more commenced operations, and a hope is expressed 
that the action taken by this firm will be followed by others 
in the neighbourhood. Messrs. Morewood bave, it appears, 
settled the dispute by arbitration, but as they are not con- 
nectei with the manufacturers’ association, it is feared other 
employers will not follow their example. 


Falmouth Harbour.— Ata special meeting of the Falmouth 
Harbour Commissioners, a discussion took place on the terms 
of the contract with Mr. Mitchell, of Cardiff, for dredging 
the harbour. The contractor at first made arrangements to 
borrow the dredging machine of the Falmouth Docks Com- 
pany, but he is now building a machine himself, and this has 


The Clyde Lighthouses Trust.—The quarterly meeting of 
the Clyde Lighthouses Trust was held last week in Glasgow, 
Provost Birkmyre, of Port Glasgow, in the chair. The clerk 
submitted some correspondence which had passed between 
himself and Mr. Stevenson, C.E., Edinburgh, and the clerks 
of the Clyde Navigation Trust and the Greenock Harbour 
Trust, in regard to the improvements which were contemplated 
on the channel of the river at Garvel Point. Both of the 
trusts had offered the use of their dredgers to the Lighthouses 
Trust for the operations on reasonable terms, Part of the 
channel had been already buoyed off for the operations which 
it was expected would shortly be commenced. 


Trial of Agricultural Implements.—At the monthly meet- 
ing of the Directors of the Highland and Agricultural 
Society, held in Edinburgh last week, a silver medal was 
awarded, on the report from the Local Committee, to Messrs. 
Thomas Pirie and Co., Kinmundy, Longside, Aberdeenshire, 
for their patent heavy land cultivator, which was tried on 
the farm of Carsebonny, near Stirling, on the 14th ultimo. 
The report bore that the implement was designed to cut the 
land in slices in order to secure the speedy and uniform 
breaking down of heavy soil in such a way as to retain the 
moisture in it, to insure a braird of turnips, for which crop it 
is specially intended; and it seemed to the committee to 
accomplish its purpose so satisfactorily that they revom- 
mended the award of a medal or certificate of merit. At the 
same time they considered that with three horses employed, 
the work was slowly performed. A patent potato-planting 
machine, made by Mr. William Dewar, Kellas, Dundee, and 
exhibited at the Stirling Show by Mr. Thomas Wright, 
Perth, was tried at the same time before the committee, who 
reported regarding it that they thought it a most ingenious 
implement, and one which they believed might, without 
much difficulty, be made of great practical use; but in the 
state in which it was tried it did its work imperfectly, and 
they did not feel warranted in recommending the award of 
& prize or medal on account of it. 








FOREIGN AND COLONIAL NOTES. 

The French Iron Trade.— Numerous complaints are made 
with reference to the condition of this trade. Orders come 
forward slowly, and although the owners of works are still 
employed for the most part, some of them appear to regard 
the future with a certain apprehension. 





delayed the commencement of the works. This, however, 
was not considered unsatisfactory by the commissioners, as it | 
was thought that a new dredge would do the work io much | 
less time than an old one. 

Sewage in Somersetshire.—A policy of sewage is being | 
adopted by several Somersetshire towns—Crewkerne, Li- | 
minster, and Wincanton amongst the number. 


Newport Harbour Commissioners.—The Newport Har- 
bour Commissioners, at their monthly meeting on Friday, 


and it was decided to give the necessary notices for the pur- 


had under discussion a proposal to construct a new dry dock, | 


chase of so much land as will be required fora dock not less 


than 350 ft. in length. One of the commissioners expressed 


New Mexican Copper.—The Schuylkill Copper Smelting 
Works, near Pheenixville, have been receiving copper ore from 
New Mexico. The ore is said to be rich im quality, yielding 
about 80 per cent. of metal of fine quality. 


The United States Navy.—Messrs. J. Roach and Son, of 
Chester, Pennsylvania, are now building two sloops of war 
for the United States Government. 


Algerian Railways.—The lines worked by the Paris, 
Lyons, and Mediterranean Railway yielded a profit last year 

| of 28,7882. This was not a very brilliant result, but it was 
a far more encouraging one than that sttained for 1872, when 
the working resulted in a loss of 10,426/. The management 
appears to have applied itself energetically and successfully to 


his opinion that the new dock will yield between 200U/. and | a reduction in the working expenses last year. Cereals formed 


S00UL. a year 


New Tyrphilkins Colliery.—Ali the rock having now been 
cleared away from the coal, active work has commenced in 


Powell celebrated the event by a dinner to the sinkers, engi- 


the principal element of traffic in 1873, but some hopes are 
entertained of the gradual development of an important 1ron- 
stone traffic. The aggregate expenditure of capital made 
upon the Algerian lines of the Parise, Lyons, and Mediter- 


raising the coal and driving headings. Messrs. H. and W. ranean to the close of 1873, was 6,825,343/. 
| 
| 


neers, mechanics, and officials connected with the colliery, 
which took place at Blackwood on Saturday evening. The 
chair was taken by the manager, Lieutenant Stroud, and 


American Steam Navigation.—Six new steamers built for 
| the American Pacific Mail Steamship Company,have been in- 
| sured for 2,000,000 dols , or about two-thirds of their cost, and 


among the guests were Mr. D. Phillip, Newport, chief engi- | the premiums on this insuranee have been duly paid. The 


4 
neer; Mr. Jacob Thomas, chief mechanic; Mr. J. Jeremiah, 
manager of the Hope Colliery; and Mr. Williams, manager 
of the Aberbeeg Colliery. 


NOTES FROM THE NORTH, 
Giaseow, Wednesday. 
Glasgow Pig-Iron Market.—Colvin’s circular of yester- 
day says, “‘ There has been very little doing in the warrant 


market since this day week. Prices have fluctuated betwixt | 
%5s. 3d. and 93s. 6d., closing yesterday afternoon at 94s. 6d. | 


To-day business was done up to 96s. cash, buyers remaining 
at that price. There is no improvement to report in the state 
of trade, both the home and foreign demand continuing very 
dull. A few more furnaces were put in blast last week. 
No. 1 G.M.B. may be quoted 98s., and No. 3, 96s.” The market 
continued firm on Thursday, and business was done early 
in the day at 95s. and 94s. 6d. cash, closing rather sellers at 
94s. 6d. On Friday there was a lull in business, and 
few transactions of any importance took place. 
brought about very little, if any, change in the state of the 


iron trade. It seemed as if the ironmasters were hanging on | 
their oars, waiting till the men should come to terms. Sut | 
on the whole, from the present temper of the men, and the | 


tone of their meetings, there appears to be little hope ofa 
settlement for some time. The warrent market was again 
strong this morning at eash prices, but with eager sellers a 
month fixed. A large business was done at 96s. to 97s., buyers 
remaining at 97¢., sellers 97s. 6d. and 89s. onemonth. In the 
afternoon market there was very little doing; 98s. next 
week was asked. Last week’s shipments amounted to 
5460 tons as against 14,309 tons in the corresponding week 
of last year. 

The Scotch Tronmasters.—At a meeting of the Scotch iron- 
masters, held in Glasgow to-day, the opinion was unanimous 
still not to allow their miuers to resume work except at the 
reduction of 40 per cent. It was also resolved that those 
masters who were well supplied with coal should assist others 
who might wish to blow in their furnaces. 

The Maileable Iron Trade—In most branches of the 
manufactured iron trade there is great depression, but there 
is a fairish demand for plates and angle iron for shipbuilding 
purposes. 


Monday | 


| company has a claim in dispute of 225,000 dols. against the 
Union Pacific Railroad Company, of which 25 per cent. is 
due to the Panama Railroad Company. 

| Belgian Coal.—The exports of coal from Belgium in the 

| first two months of this year presented a considerable deduc- 

| tion, as compared with the corresponding period of 1872, 

| having amounted to only 421,000 tons against 691,000 tons 
in the corresponding period of 1873. The exports have 
especially fallen off to France. 


Ciudad Real and Badajoz Railway.—This line has begun 
to pay respectable dividends upon its share capital. The 
quantityot coal carried over it in 1873 was 95,220 tons, as 
compared with 85,365 tons in 1872. The ratio of the work- 
ing expenses to the traffic receipts declined last year to 57.51 
per cent., as compared with 65.07 per cent. in 1872, 69.29 
per cent. in 1871, and 83.88 per cent. in 1870. 

Locomotives on the Southern Pacific.—At the close of the 
financial year ending June 30, 1873, the Southern Pacific 
Railroad Company had nineteen locomotives, including five 
added in May, 1873. Twelve were changed from wood to 
coal burners, and five were equipped with pumps for the 
Westinghouse air-brake. The Southern Pacific Railroad ex- 
tends, it may be observed, from San Francisco to a point on 
the Colorado river near the south-eastern boundary of the 
State of California, a distance of 722 miles, with a branch 
from Tehachapa Pass to the Colorado river, at or near Port 
Mohave, a distance of 308 miles. At present, however, the 
company has only 2024 miles of road in operation. 

Canadian Canals.—The Welland Canal, which connects 
Lakes Erie and Ontario, turning Niagara Falls, is 274 miles 
| long, and it has 27 locks. Two of these locks are 200 ft. by 
| 45tt,; twenty-four of them 150 {t. by 26 ft. 6in.; and one 
of them 230 tt. by 45 ft. The depth is 10 ft. 3in. 


Rolling Stock on the Northern of France.~—1n the course of 
last year, the Northern of France Railway Company ex- 
pended 583,899/. on additional roiling stock. The additions 
made to the company’s plant in 1873 comprised 8 passenger 
locomotives, 25 goods engines, 10 shunting engines, 80 first- 
class passenger carriages, 3549 goods trucks, &. At the 
close of 1873, the company owned 891 locomotives, 2279 car- 
riages for passenger trains, and 26,156 goods trucks. The 


Goods Traffic on the Northern of France.—In 1863 the 
aggregate weight of the goods, coal, &c., conveyed over the 
Northern of France Railway was 4,948,781 tons. In 1868, 
the total had risen to 7,622,760 tons; and in 1873, it had 
further expanded to 11,953,820 tons. In 1863, the mileage 
worked was 771] miles; in 1873, it had risen to 1038§ miles. 


Gas in Paris.—The revenue of the Parisian Company for 
Lighting and Heating by Gas amounted in the first four 
months of this year to 588,980/., as compared with 569,7331. 
in the corresponding period of 1873, showing an increase 
this year of 19,2471., or 3.87 per cent. 


Great Southern of India Railway.—There are at present 
only 168 miles actually opened on this line, but there are 216 
miles in course of construction from Trichinopoly to Tati- 
corin and Tinnevelly ; this additional mileage is expected to 
be opened for traffic in the spring, and will carry the length 
of the company’s worked line to 384 miles. To this mileage 
must also be added the northern extension from Tanjore to 
the river Coleroon, a distance of 61 miles, increasing the 
whole extent of the company’s lines to 445 miles. The ap- 
proaching absorption of the Carnatic system and a branch to 
Pondicherry on the French frontier will still further carry 
the company’s network to 614 miles, The net return 
realised from working last year was 3/. 13s, per cent. per 
avnum on the capital expended on the lines opened for 
traffic. The Great Southern of India, upon the whole, pro- 
mises well. 








Tue Bartic Iros Suirppurmpine Company.—The pro- 
spectus is issued of the Baltie Iron Shipbuilding and Engi- 
neering Company for the issue of 1000 first mortgage deben- 
tures of 100/. each, forming part of a total debenture capital 
of 160,000/. bearing 8 per cent. interest. These debentures 
are secured upon the Baltie Iron Works of St. Petersburg 
and the whole of its extensive plant. Itis intended to employ 
the capital thus raised in the extension and development of 
the works, under the general control of Mr. E. J. Reed, C.B., 
M.P., who is on the board of direction. At the present time 
there are several large Government contracts in progress at 
the works. It may be mentioned that when the company 
was formed last year, the vendors accepted payment of the 
whole of the purchase money in shares, upon which only 80 per 
cent. was paid up, so that they remain liable to the de- 
benture holders to the extent of 20 per cent. 


Epvucation ry Japan.—The Government of Japan appear 
to be actively engaged in developing its plans not only for the 
extension of public works throughout the country But also 
for the promotion of the higher scientific and industrial 
education among the people. We lately noticed the appoint- 
ment of Mr. Gilbert as chief of the telegraphic service; and 
we have now to record the addition of two new professors, 
also from this country, to the staff of the Imperial College at 
Tokei (Yedo), the leading institution of learning in Japan. 
The selection of the new teachers was intrusted by the 
Japanese Government to Professor Williamson, of University 
College, London ; and we understand that, on his nomina~ 
tion, ot. Robert Atkinson (University College, London) has 
been appointed to the Chair of Chemistry, and Mr. Robert 
H. Smith (University of Edinburgh) to the Chair of Engi- 
neering. Mr. Smith (son of our townsman Dr. William 
Smith), distinguished himself in the class of engineering at 
Edinburgh under Professor Fleeming Jenkin, and subse- 
quently took the Mgbest place in the competition for the 
Whitworth Scholarships in 1872. He has since been engaged 
in the study and practice of engineering in Raglead and 
Germany. In the Imperial College the principal and several 
of the professors are natives of Japan ; but the most advanced 
students have mastered the English language so far that all 
their studies are conducted in English. In the “ Imperial 
College of Engineering,” which is a distinct institution, both 
principal and professors are English.—Scotsman. 





Loypon Association ov Foremes Enoinerrs anp 
Daavenutsmen.—The monthly meeting took place on Satur- 
day the 6th instant, at the City Terminus Hotel. It was 
attended by a very large audience, and presided over by Mr. 
Joseph Newton, C.E, After the routine business had been 
disposed of, the nomination and election of new members 
ensued, As usual, the number of candidates was consider- 
able, and among those elected were Mr. George Cuthbert, 
draughtsman of the Royal Arsenal, Woolwich, and Mr. 
Meldrum Storrar, of the Royal Victualling Yard, Deptford. 
The chairman next proposed that the Reverend Henry Solly 
be elected as honorary chaplain to the institution, vice 
the Reverend Joseph Woolley, LL.D., who had ceased to 
hold any clerical appointment. The proposition was 
to, and Mr. Solly, in accepting the office, delivered an 
address “On the Higher Education of Artisans.” Mr. G. 
W. Beynow then proceeded to read a paper, illustrated 
with models and diagrams, of his “ Self- Regulating and 
Adjusting Apparatus for Distant Signal Wires for Rail- 
ways.” The proposed arrangement, which has been tested 
and approved of on the Great Western Railway, is intended 
to keep long signal wires in a state of constant tension, not- 
withstanding changes of temperature and straining. The 
importance of this point will be recognised, Mr. Datew 
demonstrated pretty conclusively that he had met and over- 
come the practical difficulty with which his invention 
grapples. Some discussion ensued, but the general verdict 
was in favour of the scheme. Afterwards Mr. Frederick 
Varley read a paper “On Power Couplings for Heavy Ma- 
chinery.” This also had the advantage of Sine made more 
clear by aid of diagrams. The object of the inventors of the 
coupling (Messrs. Varley and Furness) is to lesson the fre- 
quency of breakages of from sudden strains and 
shocks. When the paper had been 
couplings generally was di . 
Briggs, Mr. Cassell, Mr. Ives, Mr. Furness, the chairman, 
and others taking part in the debate. Votes of thanks were 

b ti ded to the Reverend 











cost of this vast stock of plant was 6,026,096/. 


“% 7, H, Solly, Mr. 
Beynow, and to Mr, Varley. 
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CONSTRUCTED FROM THE DESIGNS OF MR. GEORGE FRITZ. 
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ROLLING-MILL MACHINERY.* 
ty Arex. L. Hotiey, C.F. 
(Continued from page 332.) 

THE compression of a 2000 1b. ingot is chiefly a question 
of the strength of parts. Handling the ingot, so that the 
rolis can get hold of it, and handling the middle roll — 

* A lecture delivered before the students of the Stevens 
Institute of Technology, U.S. 


adjusting it quickly after each pass, involve some new and 
complex combinations. On page 439 we give a plan and two 
elevations of the Troy mill as first arranged, with the lifting 
and adjusting machinery in its simplest form. The two 
tables a a, which alternately deliver the ingot to the train, 
and receive it from them, are covered with rollers, so that 
the ingot may be easily moved upon them; and they are 
suspended by rods, chains, and sheaves, to a common 













hydraulic cylinder 5, by means of which the table is raised 
and lowered to serve respectively the top and bottom 
grooves, The engraving sufficiently explains their operation. 
The middle roll is adjusted by the power of the engine, 
by means of the friction clutch, already illustrated and 
described, and the countershaft, pulleys, and belts c. By 
simply moving a lever ¢, the screwman places the clutch 
in contact with one or the other pulley, and so raises 
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or lowers the roll. In ordinary plate mills the top roll is screwed up and down by 
hand—a comparatively slow operation, unsuited to large reductions. The middle roll 
is counterweighted, to relieve the friction on the screws, 

Although the ingot is raised and lowered by hydraulic machinery in the train just 
described, yet it is turned over and pushed into the mill, and pulled clear of it, so that the 
tables may rise and fall, by hand power. This is severe work, and requires six men, 
three on each side of the rolls. One of the most ingenious and successful of modern 
rolling mill improvements is Mr. George Fritz’s apparatus for doing this work much more 
cheaply by steam power. This apparatus is shown by our two-page engraving this week, 
and by the views on the opposite page. The tables N N, Fig. 2, are raised and lowered 
by hydraulic power, either by an overhead cylinder as previously shown, or by an under. 
ground cylinder. There are various ways of applying the lifting power. The carrying 
rollers in each table are all coupled together by the gears ¢u, the inner end of one 
table in its upper and lower positions is shown by Fig. 6; # and o are the ends of two 
of the carry ing roller shafts. Now if these were geared directly together they would 
revolve in opposite directions, so the idlers u are interposed between all of the carrying 
rollers to revolve them all in the same direction. The friction wheel A is mounted on the 
shaft of the carrying roller o. The gear i is fast on the shaft a, mounted in fixed 
bearings, and constantly driven by a belt from the engine in the direction of the arrow. 
This gear i constantly drives the gear e (Fig. 7) in the opposite direction, and with it 
the friction wheel g, which is mounted on the same shaft. But this friction wheel g, 
instead of being fixed to the housing, is mounted on a swinging frame C, which is 
shown in front elevation by Fig. 7. 

Let us suppose the ingot to rest on the carrying rollers rr (Fig. 3), which are now 
at rest. By swinging the frame c towards the table the constantly moving friction 
wheel g (Fig. 6) engages the friction wheel A and starts it, and all the carrying rollers 
with it, in the direction of the arrows, and the ingot is thus borne along and fed into the 
mill without being touched by hand. By a similar operation in the rear of the train the 
ingot is fed back again, and comes out on the table in its upper position (Fig. 6). 
The swinging frame is now so moved that the constantly revolving friction wheel g‘ 
engages the same table friction wheel A, but moves it and the carrying rollers away from 
the mill, thus throwing the ingot out far enough on the table to clear the fixed parts of the 
mill. The table is then dropped, and the operation first described is repeated. One 
man, aided by this machinery, performs by a motion of his hand what six unaided men 
can only do by tugging with all their might. The other feature of Mr. Fritz’s invention 
is ss. the ingot, and moving it laterally by steam power. Fig. 1 shows an upright 
piece A, with an inclined side standing on the carriage B, 





BLOOMING MILL. 


Ba ike and movable laterally by the hydraulic cylinder C. Fig. 3 
shows a plan of these parts, and three uprights A stand- 
ing on the carriage B and projecting up between the 
carrying rollers. Referring again to Fig. 1, an ingot 
coming out of the groove N is lowered by the table. As 
Fig. 3. it falls, it engages the teeth D D of the upright A, which 
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as nee 


anode 


‘ tion opposite the groove P. Should it not fall in the exact 

| position required, it is moved laterally on the table by 
means of the upright A, and the hydraulic cylinder C. 
The details of this machinery would furnish ample material 
‘~ for an entire lecture, and a profitable subject for thorough 
7 investigation by students in mechanical] engineering. The 
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turn it half over, and it slides down the incline into a posi- 
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apparatus has worked well from the start, and has been 
applied to the blooming mills at Troy, North Chicago, and 
Joliet. 
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We can but briefly refer to other improvements in the 
three-high mill, recently worked out by Mr. John Fritz, in 
the splendid establishment he is erecting at Bethlehem. 
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i | The principal roll train is 125 ft. long, and consists of eight 














stands of 24-in. rolls, with a vertical condensing engine at 
each end. It is intended to roll beams and heavy merchant 














shapes up to 900 1b. per yard, and rails and smaller bars 
up to 100 ft. long. The bars are raised and lowered by a 


Scale, feeding carriage. : 
In the ordinary three-high mill, the journals of the top 


ea tf i 7 | roll rest on those of the middle roll, and these again rest 








on those of the bottom roll, so that the lower journals have 
the constant weight of all the rolls; and all the journals 
are under pressure at every pass. And the distance be- 
tween the rolls is not ustable while working. In the 
mill shown on page 435 the journal box of the middle roll is 
securely fastened in the housing. The top roll bears against 
the upper screw, and the lower roll against a bottom screw, 














so that the rolls may be adjusted while running and the 
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same grooves used over and over again; and so that each 
journal sustains only the weight and strain or its own roll. 
There is also an ingenious system of counterweighting all 
these rolls. Instead of the usual system of water pipes for 
lubricating the rol! journals, which must all be taken down to 
change rolls, the water passages are formed in the boxes. 
A hydraulic crane for changing rolls travels back and 
forth on the shoes. This will probably be the most perfect 
mill in the world for heavy miscellaneous work, 

Mr. Ramsbottom’s blooming mili* is shown on pages 
433 and 439, two modifications being represented. It consists 
of a pair of reciprocating cams or segments of rolls, C D ; the 
operation will be readily observed from the drawing. The 
blooms must be short, unless the mill is excessively large. 
The continuous, rotary mill, would appear to be the more 
economical machine. 

The universal mill is a comparatively new development 


of great promise for special kinds of work. It consists of 
an ordinary two-high mill standing horizontally, and 
another two-high mill standing vertically, so that the four 
rolls press the bar on the four sides at once. In some cases 


there are two vertical sets of rolls, one at the front and the 
other at the rear of the horizontal rolls. This millis very 
useful for making uncommon sizes of flat and square bars, 
for which it would not pay to turn up special grooved rolls. 


The details of the universal mill, and of the tyre rolling 
mill, and of several other special adaptations of rolling 
machinery, we have not time to consider at all, in the 


present paper. 
(To be continued.) 
a —= 
THE WORKING OF RAILWAYS. 
On Simplicity as the Essential Element of Safety and 
Efficiency in the Working of Railways.t 
By Cartaty Hesay Wuartiey Tyrese, Chief Inspector 
of Railways, Board of Trade. 
(Concluded from page 42\).) 

Ma. Forpes, also at the half-yearly meeting of the London, 
Chatham, and Dover Railway Company—as reported in the 
Railway Times of the 14th of February, 1874, “ protested 
against the duplicate management which was being instituted 
by the Board of Trade, for it was this it amounted to, and 
the department was placing more faith in machinery than in 
men. This was really deteriorating the men, for they relaxed 
their watchfulness in the tr ust in machinery, and were 
trapped into a security which had led to two accidents on the 
line.” 

Mr. Forbes does not state what accidents he particularly 
refers to, or by what special machinery the men are trapped 
into security; and it is therefore impossible at present to 
reply in detail to his allegations; but if he will be more 
specific on these points it will add to the interest of the dis- 
eussion, and his charges shail be fairly met. Meanwhile, the 
author is quite ready to admit, and has often stated, that 
there may be a tendency in,the block —_ to engender con- 
fidence in engine drivers, guards, and all connected with it, 
as regards the safety of these trains from collision ; and that 
such confidence is justified by the results of its working. 
But while it is only natural that engine drivers should have 
less apprehension of obstruction from trains, it must be re- 
membered that there are still public road crossings, occupa- 
tion crossings, the liability to find plate-layers at work, or 
vehicles thrown from another line foul of that on which me 
are travelling, as well as other causes, requiring them to loo 
out. The experience of block working hitherto has not 
justified the apprehension which has, at times, been expressed 
of greater danger being incurred, and more serious accidents 
being caused, as the result of undue confidence thus en- 

endered. Instances may, it is true, be adduced of engine 
} en running ‘past signals, or of signalmen making mis- 
takes, under .the block system. But many more instances 
may be brought forward of similar causes of accident where 
the block system has not been in force. The great balance of 
actual experience, up to the present time, has shown that 
there is more risk of inattention, mistakes, or neglect on the 
of officers and servants in railway working when they 
are constantly compelled to work with insufficient appli- 
ances and accommodation, and are thus trained, so to s . 
to dangerous practices, than when they are provided with the 
means of carrying on their work in a safe and proper 
manner; and good discipline, which is, after all, and in any 
case, a most important element, can then better be maintained. 
And the memorial and opinions already referred to of the 
engine drivers on the North-Eastern and London and North- 
Western Railways are illustrations of the natural desire 
which these men must, more than any others, feel to be 
afforded the means of carrying on their daily work under 
safe conditions, with sufficient warnings of obstructions, and 
ample means of obeying signals. 

As an illustration of the necessity for block working eom- 
bined with more accommodation for the conduct of traffic, 
and of the working of railway traffic under difficulties, the 
author cannot do better than refer to the circumstances of a 
collision that oceurred on the 13th of December last, near 
Bolton, on the Lancashire and Yorkshire Railway. On that 
occasion, 8 down ger train from Manchester to Fleet- 
wood overtook, whilst running, and came into collision with, 
an empty wagon train, in a misty state of atmosphere, a mile 
anda quarter after leaving Bolton; and a portion of the 
wreck having been thrown upon the other—the up line—it 
was immediately afterwards run into by an up passenger 
train from Sou for yr So col- 
lision, forty-two passengers and six servants of the company 
were injured or aabea. There are two signal cabins, 


* Mr. Ramsbottom’s bi ing mill (or, as it is called, 








“ cogging machine”), as actually applied at Crewe, was illus- 
by us on 52 and 53 of our first volume. 
before the Society of Arts, 
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194 yards apart, called the Bullfield upper and lower cabins, 
on the further side of the Bullfield tunnel from Bolton; and 
the signalmen in those cabins, who had, as usual, exhibited 
caution signals only from their hand-lamps, were dismissed 
from the company's service for not obeying the regulations, 
which required them to show a danger signal for five minutes 
and a caution signal for five minutes longer after the passage 
of the empty wagon trainto any following down passenger 
or other train. But it turned out, on inquiry, that it had not 
been the practice at those cabins, at all events for eight 
years, to obey those regulations—that the signalmen did 
just what they were in the habit of doing, and what other 
signalmen working in those cabins would have done; and 
that the traffic could not have been carried on in conformity 
with such regulations. One of the signalmen further pointed 
out that he could not be expected to keep the trains five 
minutes apart when they timed to start from Bolton within 
two and three minutes of one another. A relieving signal- 
men, not concerned in the aceident, stated that he would 
have worked in the same manner, and himself have been 
dismissed from the service of the company, if the ac- 
eident had happened an hour later; and he further 
stated that when he left his cabin to give his evidence, 
there were five engines—which turned out on enumera- 
tion to be six—on one main line, and three on the 
other main line, of which one was shunting in and out of 
the sidings at each side, and the others were waiting to shunt 
or to pass. The engine driver of the passenger train, who 
had complained before leaving Bolton of the empty wagon 
train having been sent away in front of him, was told in 
reply that it could not be helped. Now there were no“ new- 
fangled things” at these cabins. They were stated to be 
twenty years old, with such apparatus as they contained ; 
and there was certainly nothing in their appearance to lead 
toa contrary opinion. The author coutnenl to think that 
less confusion and more simplicity in dealing with the traffic 
might be obtained by the addition of extra lines am | sidings, 
and by the construction of improved cabins with modern ap- 
paratus in connexion with them, and also by the extension of 
the block system (at present in force for the Bulltield tunnel 
only) to the portion of the line on which the collision oe- 
curred. The caution, the presence of mind, and the self-re- 
liance of the officers and servants of the company must, cer- 
tainly, have been developed to the utmost in the working of 
this traffic; but not with a satisfactory result, either to the 
passengers and servants of the company who were injured, 
or to the two signalmen—of good previous character—who 
lost their situations for doing their duty to the best of their 
power, as they had been trained to do it, as they had always 
done it, and as they were compelled to do it. The neglect of 
fallible servants will, no doubt, be considered by some to be 
a cause of this accident ; but it is not essential to railway 
working that frail human nature should be employed under 
such conditions ; and the author would commend this case— 
one of the more recent which it had been his duty to investi- 
gate—to the serious consideration of those who, in opposing 
what are called “ modern requirements” on railways, like Mr. 
Harrison and Sir Edward Watkin, are inclined to lay too 
much stress upon human frailty as the cause of accident, to 
decry the means and appliances by which that element of 
constant risk may be in a great measure neutralised, and to 
leave out of consideration the difficulties, the disadvantages, 
and the defective or insufficient arrangements under which 
the officers and servants of railway companies are frequently 
compelled to work. The opponents of modern improvements, 
which are thus designated as “new fangled things,” are, in 
fact, not now found so much amongst the officers and men 
who have the practical working of them. Such officers and 
men, on finding out the value of them for their own protec- 
tion, and for real simplicity and safety in working the traffic, 
are only too glad to obtain them, and are only anxious that 
their operation should be extended. The opposition to them 
comes mainly from certain chairmen and — managers 
of railways and others whose practical experience was 
gained in former years, before many of the improvements 
now so successfully employed were available, and under 
different circumstances of traffic; and from gentlemen such 
as the President of the Institution of Civil Engineers, who 
having some time since retired, as he tells usin his address, 
from the active work of railways, has not yet realised the 
benefits which such improvements confer. Many who were 
once opponents have now become firm believers, and, sooner 
or later, the true difference in such matters bet ween simplicity 
in construction and simplicity in working will, the author 
believes, be all but universally understood and admitted. 

Since the above was written, another eminent and practical 
railway chairman has made use of arguments and expressions 
which can hardly, in such a paper, > passed over without 
notice. Sir Daniel Gooch is reported in the Railway Times 
to have said, at the Jast half-yearly meeting of the Great 
Western Railway Company, on the 4th of March : 

“ We complain of the mechanical arrangements and con- 
trivances, and different things that are forced upon railways 
contrary to the — of the railway engineers and officers 
who are responsible for working the railways, and who have 
had experience to enable them to dadse of the efficiency or 
otherwise of these contrivances. Therefore, we say, and we 
say it very strongly—that the contrivances of the Board of 
Trade, to the extent to which they are forced upon us, are 
increasing the danger of our railways.” 

And, again : 

“ Undoubtedly, our mechanical contrivances are very in- 
genious and clever, but they are not equal to the mechanical 
contrivances and appliances provided by a higher power; 
therefore I have much more confidence in a well-trained 
pointsman at his post than in any mechanical appliances de- 
sig-_ed to take his place.” 

These quotations would seem to convey the ideas: 1. That 
railway companies ought to abolish lockin oF ee and 
trust to Providence; 2. That the Board of Trade is aig 
to supplant well-trained pointsmen, and to emply mechanica 
contrivances and appliances in place of them; 3. That the 
danger of railway working is being increased by a number 





of things—though it is not stated what things—which the 
Board of Trade is as 24 railway companies. Sir 
Daniel Gooch no doubt honestly feels what he so pithily ex- 

resses; but he certainly exhibits an extraordi misappre- 

ension of the principles by which all the action of the rd 
of Trade has been guided. And, indeed, Mr. Harrison made 
a complaint in the opposite direction, namely, that the re- 
quirements of the Board of Trade would necessitate the em- 
ea of a much greater number of signalmen, and thus 
ead to increased risk. I’lacing side by side the allegations 
of the four eminent gentlemen who are the chief complainants, 
it will be observed Sir Edward Watkin accuses the Board of 
Trade of two heresies—one, in consideriog the men infallible 
and the other in expecting too much from machinery; Mr. 
Forbes says that the Board of Trade mistake is in trusting to 
machinery rather than to men; Sir Daniel Gooch prefers to 
trust in well-trained pointsmen, which he looks upon as the 
better contrivances of a higher power; and Mr. Harrison com- 
plains —with special reference to the block system—that too 
many of these men are required. The truth of the matter is 
that the Board of Trade desires, not only to see well-trained 
signalmen employed, but also that they shall be proviied 
with apparatus that shall enable them to work with the 
utmost possible simplicity, and shall neutralise as far as pos- 
sible the mistakes that otherwise the best of men are liable— 
nay, are almost certain, sooner or later, in the course of years 
of working to commit; and wishes, further, to see their 
numbers increased only so far as is necessary for the proper 
performance of their duties, for affording due warning to the 
engine drivers, and for enabling the traflic to be worked in 
the simplest, best, and safest manner. 

But the present is an admirable opportunity for these, or 
any other gentlemen, to come forward, and to state speci- 
fically what mechanical contrivances ought, as they think, to 
be dispensed with, and what are in their opinion admissible. 
If the Board of Trade is proceeding on a wrong basis, in 
whole or in part, let them point out precisely what are its 
errors. The only object is to increase the safety and efficiency 
of railway working ; and that object may, apparently, best be 
secured by more simplicity and less confusion ia working, on 
the principles stated in the present paper. There has been 
ample experience as to the causes by which railway accidents 
have been produced, as to the defects which they have dis- 
closed in construction and working, and as to the remedies 
by which they may be and have been avoided. The author 
hes laboured anxiously and earnestly, by analysing from 
year to year the results of that experience, to affurd the best 
means of judging—to any one who will take the trouble to 
study those results—not of the working of any one line, but 
of all the railways of the United Kingdom; and he will feel 
deeply grateful to any one who will correct him in any of the 
conclusions at which be has arrived, or point out to him any 
other mode by which the safety and efficiency of railway 
working may be better secured. Under no system can perfect 
safety be obtained—as he is too well aware—but confidence 
in a higher power, as it is expressed by Sir Daniel Gooch, 
can only with propriety be entertained after all reasonable 
means have been exhausted. 

To sum up the whole case, it is necessary, in railway work- 
ing, to deal with men and mechanism. Men are fallible, and 
mechanism may fail. The complications of railway construc- 
tion and traffic have increased enormously, and are still in- 
crea-ing. At some pointe the lines, the sidings, and the 
crossings are so numerous, and the traffic is so constant, that 
the employment of the best means and appliances is un- 
avoidable. In other localities, of severe gradients or 
obstructed view, or when greater danger is otherwise in- 
curred, similar means and appliances are also indispen- 
sable. These points and localities become more and more 
numerous, and ample experience has now been obtained 
as to the most efficient modes of working. The result 
of that experience has plainly demonstrated that mis- 
takes and accidents may best be avoided, and efficiency of 
working may best be obtained: 1. By judicious selection, 
and careful training of the men employed, and especially— 
in a safety point of view—of engine drivers and signalmen. 
2. By providing those men with reasonable and necessary ap- 
paratus and accommodation for the proper performance of 
their duties. 3. By maintaining good Eesieline amongst 
them, which is only feasible when proper means and accom- 
modation are provided, when proper modes of working are 
adopted, and when it is possible for them to ca: out in 
practice the rules and regulations furnished for their 
guidance. 

These three desiderata include the provision of fixed signals 
in sufficient number to enable the signalmen to afford due 
warning in each case in which warning is required to the 
engine drivers, and to enable the engine drivers clearly 
to understand the warnings so given to them. They 
include the supply of locking and other apparatus, which 
has been proved to ‘act efficiently in preventing or neutralising 
the mistakes, in the pg points and signals, which 
the best of men are otherwise, sooner or later, almost 
certain to commit. They include the addition of sufficient 
lines and sidings to enable the traffic to be properly worked— 
without goods or mineral trains constantly obstructing the 
passenger lines—without the main lines being blocked when 
fast through trains are due or may be expected—without 
excessive delay to slow or goods trains in waiting for fast or 
passenger trains to pass—without stopping trains being 
shunted from one main line to another, to allow fast trains 
to — them—without habitual unpunctuality. They in- 
clude the necessary apparatus for enabling intervals of space 
to be preserved between running trains, and the proper ar- 
rangement and working of such apparatus, with the careful 
adaptation of it to local circumstances. They include the 
provision of ample retarding power in the trains, applicable at 
the will of the engine driver, to enable him to obey the i 
which he receives, and to bring his train to a stand within a 
reasonable distance. They include, in fine, all those thin 
which contribute to simplicity, and which tend to t 
avoidance of that great cause of extravagance, inefficiency 
and danger—confusion in railway working. 
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SWEDISH FIE 


OUR INDIAN TROOPSHIPS. 


Tue transport service of our Indian department 
includes five of the finest steamships afloat, specially 
designed and constructed for carrying out the system 
of Indian reliefs. We have now before us the steam- 
ing results of the last two seasons’ work; and as 
these ships are of one size, engaged on the same 
service, in the same way, and as the results have 
been carefully recorded, we look upon them as 
furnishing valuable information to all who take an 
interest in the cost of work done by our marine en- 
gines, Before laying these facts before our readers 


we may, however, glance over the history of these | 
ships, and point out, as briefly as may be, whatever | 


appears to be of interest as resulting from the ex- 
perience gained in the working of their machinery. 

The vessels in question are ships of 360ft. in length, 
49 ft. in breadth, and their registered tonnage is | 
4173. Since their first introduction in 1867 their work | 
has been constant between Portsmouth and Bombay | 
during the winter months, varied slightly by an 
occasional diversion to Ceylon, once as far as Ran- 
goon, and once or twice round the Cape. Asa rule 
they average 24,000 miles each per season of six 
months. ‘They were necessarily at first divided, 
some east, some west of Suez, and even after 
the canal was opened, some time elapsed before they 
ran right through. At length in the spring of 1570, 
the then captain of the Jumna volunteered to take 
his ship through the canal, and did so most success- 
fully. Yet it was not till the season of 1871-72 
that the passage of the canal by these ships became 
general, 

The measured mile speeds of the ships averaged 
over 14 knots, anda speed of 10 knots was fixed upon 


as the minimum for the voyage. It was found that | 
this could not, in some cases possibly, in other cases | 


practically, be maintained; and so slower speeds, 
down to a present average of eight knots, came to be 


adopted. The heavy cost of repairs, too, continually | 


called the attention of the Admiralty, and led them 
to adopt whatever was likely in other ways to lessen 
the general cost of working without materially im- 
pairing the efficiency of these vessels. 

For purposes of comparison we give in the annexed 
Table No. I., the chief details of the original measured 
mile trials of 1867, observing that the working mean 
draught is 12 in. to 18 in. deeper than the trial 
draught, that the engines are all horizontal, and 
that two of the trials (one each of Crocodile and 
Serapis), took place in 1869, after the change of 
engines described hereafter. 

The engines of the Crocodile and Serapis were 
compound, having one small and one large cy- 
linder to each crank. The small cylinder was fixed 
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(For Description, see Page 443.) 


| at the back of the large, the pistons were on one 
| rod, and a trunk on the front of the large piston 


rmitted the 
cylinders to be brought comparatively close to the 
| crank. But the arrangement proved seriously de- 
| fective, and at the end of the second season 
| the small cylinders were removed, ‘the large cy- 
| linders rebored, and the trunks replaced by single 
| piston rods, 

| The engines of the Jumna were Maudsley’s three- 
| cylinder engines fitted with Sell’s 
| gearing. This proved an intolerable annoyance, by 
| its persistent bumping and jumping at all speeds 


| enclosed the connecting rod and 


tent slide-valve | 


WAGON. 





i i a —- 


mains and so much new has been added, that the old 
were not removed altogether and new vertical two- 
| cylinder compound engines fitted instead. We may 
| remark by the way that bearings of phosphor-bronze 
| have been intvodused in this ship with excellent 
| results. The gudgeon bushes of the mid connecting 
| rod wore away with most unusual rapidity in the 
| early part of lastseason. On the first return of the 
ship to England new vushes had to be fitted, and 
phosphor-bronze was tried, and so well did it serve 
its purpose that now another bearing is to be tried, 
| where the thrust is less but the sliding action 





| greater. In the case of this ship the results of the 


TaB_e I.—Abstract of Full Power Trials of the Indian Troopships, 1867—1869. 
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| Crocodile.* Serapis.* | Serapis. | Euphrates. Jumna. Malabar. 
Built by .... «| Wigram. Thames Shipbuilding Company.| Laird. {Palmer and Co. Napier. 
ngine by «.. .| Humphreys. Humphreys. Laird. Maudsley Napier. 
Speed (knots) | 14.008 13.378 14.059 14.718 14.666 14.570 
| Draught F.| 16 ft. 6 in. 16 ft. 6 in. 16 ft. 4 in. 16 ft. 84 in. 17 ft. 8 in. 17 ft 6 in, 
| z mt 20 ft. 7 in. 21 ft. 6 in. 20 ft. 7 in, 21 ft. 84 in. 21 ft. Win. | 22 ft. 8 in. 
eo” (tons) ...| 5633 6816 5600 6898 6076 6161 
i bean Sco Soe 520.5 | 548.0 518.7 587.8 | 6847 
-HP. 
ae | | 
| sps ; 915.0 209.4 222.1 208.0 242 | 2124 
LHP. 
. | 2 2 Bee 2 2 8 2 
| Cylinders... { | 96 im. 96 in. 57 ft. 954 in. 944 in. Tin. | Mis. 
Stroke eee «| 8 ft. 9 in 8ft.9in. | 8 ft. 9in. 4 ft. 6 in. 4 ft. Oin. 4 it. O in. 
Ope 4044 3698 8945 5004 4894 4893 
| Screw : | 
| Diameter wn] 2 ft lin, | Wfelin, | ft. Oin, | Wht. Oin. | Bf. Oim | 21M. Oin. 
| Pitch . nes oe 27 ft. 0 in. 22 ft. 6 in. 27 ft. 0 in. 26 ft. 0 in. 21 ft. O in. 24 ft. 6 in. 
Blades | ove eos ? one 4 
Immersion --| 8 ft. 11) in. 9 ft. 10} in. | 8 ft. 11} in. | 10 ft. 84 in. 10 ft. 5 in. 11 ft. 3 in, 
tive | negative 
Slip per cent. a 16.47 -389 15.83 6.45 64 13.9 





| were converted from compound to simple. 


from 36 up to 42 revolutions per minute. Every 


“© There was no trial of the Crocodile with the original engines. The trials marked ® were made after the engines 


| two seasons’ work are comparative between the old 


| expedient likely at all to stop the noise was tried, | simple engines and the compound converted en- 


| but in vain, until asa last, and for the time effectual 


| resource, the pitch of the screw was altered to make | 


| gines. : 
The Malabar’s boilers being also worn out in 1873, 


| some speed below 36 revolutions the working speed. | she was taken in hand by Messrs, Napier to be 
| However, in the summer of 1873, the old boilers | compounded, subject to the preservation of as much 


| being worn out, new high-pressure boilers were fitted, 
‘and the engines compounded at the Portsmouth 
| factory. The middle cylinder was made the small 
| one by fitting trunks to it, so halving the piston 
| area ; ‘the old slide valve gearing was removed and 

links fitted, and as expansion valves are provided to 

all the cylinders the whole result is a most ob- 
| jectionabie entangled complexity of fittings. It is 
| a pity, seeing that so little of the old engines re- 


of the old engines as possible, The result is, that 
having to adapt the new high-pressure piston to 
the span of the old piston rods, and being thereby 
limited as to the size of the low-pressure piston, 
the piston areas are as 4 to 7 only. An expansion 
valve is fitted on the back of the high-pressure slide, 
but its least effective cut-off is one-fourth, for, when 
cutting off earlier, it was found that the steam was 
readmitted. Once during the past season, the con- 
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nexions becoming defective, this expansion valve 
had to be dispensed with altogether for a time: 
and, no doubt, the economy of the vessel's working 
d. The results of the two seasons’ 
, in this case, also comparative as between 


was thereby affects 
work ar 
simple and compound converted engines, 

Generally within the past three seasons there has 
been a tendency to increase the ratio of expansion 
in the non-compound ships; and to this end their 
expansion valve fittings have been altered by the 
factory officers as the engines came under repair. 








The coal in use during the seasons to which our 
Table 1L. refers, has been a mixture of two-thirds 
Welsh and one-third North Country. Prior to 1870 
the coal was chiefly, if not wholly, Welsh ; but in 
that and the preceding year certain experiments 
were tried by which their managers claimed to 
prove the great economy of a mixture of half Welsh, 
half North Country, over ordinary Welsh; and 
thereafter the use of mixed coal was made compul- 

| sory throughout the service. We are doubtful as to 
the gain shown by these experiments—this, however, 























It may be laid down as a rule that the working cut- | is not the place to point out some of their fallacies — 
off varies from one-sixth to one-twelfth of the stroke, | and are strongly of opinion that much money was 
including clearance, | wasted then in the so-called smoke consuming 
Tarir LL.—The Work done by the Engines of our Indian Troopships. 
Sxasow 1872-3, Crocodile. Euphrates. Jumna. Malabar. Serapis. 
Under steam alone 14,566 11,275 18,951 B86) 16 749 
Distance run in { - - and sail 11,863 13,109 6,698 | 7,262 } 9,411 
knots LS ES | S| 
Total , ove 26,229 2 26,260 
Coal Under steam alone .. 2,524 2,75 3,670 
al (tone) w » and gail 1,765 24 1,832 
making goo a 2 
the distance i Total... a 4 289 5.3 | 5,502 
Under steam alone ... 1,661 1,292 2.530 1,9 j 1,926 
Hours making f ~» 9° and eail 1,203 1,360 725 780 | 971 
g | the distance ———— pee eee Een | ee 
Total ass oct 2,864 2,661 3,055 1,826 2,897 
Under steam alone .. R65 8.73 8.14 847 | 8.69 
Average speed - and sail U.S6 9 Os 9.24 9.51 9.79 
in knots t During the season 9.15 115 8.4 BAS 9.06 
{ Under steam alone 5.69 til 3.64 76 456 
Distanee, ia knots, | and sail 6.72 5.04 41 121 5.19 
per ton of ¢ al i During the season .. 6.11 bod 3AL 30 4.77 
Srason 1875-4, 
Under steam alone 15,257 285 13,742 7,725 3046 
Distance run in f - and sai 10,829 1,689 9,067 6,570 11,412 
knots —_ | | |_| 
Total . ° 2 a 26,974 23,709 14,295 24,408 
Uader steam alone 972 3.471 2 947 1,420 2.950 
( ral (tons) § Pe ia and sail 1.788 9 395 1621 970 » 250 
making good Fe ES ee. SRN Se awe Bs ee A ea 
the distance { Total : 4512 5 796 . 4.568 2 390 5 900 
(' nder steam ne. 1,869 1.740 1,695 912 1,629 
Ilours making } . o nd sail 1,26 1,260 1,117 706 1,292 
g od the distance ee eee a —E———EEEE > | — ee eee | eee 
(Total és 3,135 3,000 2,812 1,648 2,921 
(' nder steam alone .. 8.15 8.21 8.11 20 8.01 
Average speed < : o and sail 8.55 915 8.92 9.32 8.83 
in knots (During the « ason .. 8.31 8.06 8.43 8.67 837 
a (' nder steam alone 5.59 411 1.66 5A4 
I star ce, in paar” 4, - ; and sail ‘ , 4. 7 6.15 6.77 
r ’ " - _ ge ve a 
per ton of coal l During the season ... 18 4.48 6.19 5.98 | 
| 


The boilers were of the ordinary box kind, and 


essures originally carried varied from 


the steam pr 
95 Ib. to 30 1b, on the squareinch. It appears that 
the wear of the boilers necessitated an average 


annual reduction of pressure of as nearly as possible 


ol 


lb. on the square inch 
“At the beginning of the season of 1872-73 the 
pressures were 15 lb. in the Jumna and Malabar, 
17.5 Ib. in the others; at the en 1 of that 

hoilers of the Jumna and Malabar 
high - pressure boilers, and the pressures 
(Croc vd P 
the present summer high-} ressure boilers are to be 
fitted to the Crocodile and Serapis, while the boilers 
of the Euphrates will run during the ensuing season 
at 15lb. per square ineb. 

Several alterations of pitch and type have been 
made in some of the propellers, and all of them are 
now four-bladed. Lhe application of the four- 
bladed Hirsch to the Malabar and Crocodile, instead 
of their two-bladed Griffiths, has been followed by 
gre atly re luce d vibration, and considerable economy 

estimated variously from 5 to 12 per cent.—is ad- 
mitted as resulting from its use. It is somewhat 
singular that these screws alone were damaged (that 
of the Crocodile seriously), in the canal during the 
last season. A modified four-bladed Griffiths bas been 
fitted to the Euphrates instead of her two-bladed 
prope ller. andtothe Jumnainstead of her four-bladed 
The modification consists of a 
specially at the tip; but 
be much, if any, gain by 
to be tried in 
ing whether 

give better 


eason the 
gave pl to 
the 


le and Se rapis were reduced to 15 Ib. During 


ace 


on 


ordinary Griffiths. 
reduction of blade area-—« 
there does not appear to 
the change, and some experiments are 
the Jumna with the view of ase i 
tion of blade area will 


a further reduc 


ree +e 





apparatus adaptation of the furnaces for mixed coal, 
and that money is wasted now by the use of even 
the lesser proportion of one-third North Country. 
The report of Mr. Wright, the Engineer-in-Chief of 
the Navy, published in the Parliamentary Return, 
No. 165, of 1872. goes far to show that the use of 
mixed coal in these troopships is attended with 
much loss. 

We have little 


more to say. It is singular in 


Table LI. to note how varied are the results from | 
knots | 
| thing. 
| performs two operations it saves a second machine, 
fitted | 

| Aremarkble example of this exists in the manu- 
| facture of combination machines for working wood 
ji 
}machines that will perform all the operations of a 
| joiner’s shop, but as arule perform one operation at 
she seems to have held her own pretty well against 


ships so nearly alike. Between the 3.81 
per ton of the Jumna before conversion and the 
6.11 of the Crocodile during the same season is a 


wide range ; and although the Hirsch screw 
in the middle of the season gave the Crocodile some 
advantage, the differences as to economy are re- 
m irkable. 

Che Crocodile has always done her work at the 
least cost of coal; and even during the last season 


Malabar saves, at least 5, probably 10 per cent. by 
her Hirsch serew, the saving by the conversion 
seems to be about the same in each case, say, equal 
to 25 per cent. 





PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES.* 
By J. Ricwarps, Lonpon. 

( Continued from page 425.) 

MACHINE COMBINATIONS, 

THE combination of several functions in the same 
machine, although it may seem an unimportant 
matter to be considered here, is nevertheless one 
that has much to do with manufacturing machinery, 
and constitutes what we may term a principle in 
construction, 

The reasons that favour the combination of several 
functions in one machine, and the effect that such 
combination may have on the product of machines, 
are so various that it has led toa great diversity of 
opinions and practice among both those who con- 
struct and those who employ machines, 

It may be said, too, that a great share of the com- 
binations we see in machines, such as those to turn, 
mill, and bore, slot and drill in iron fitting, are due 
not to any deliberate plan on the part of the maker 
so much as to an opinion that such machines are 
novel, and represent a double or increased capacity. 

So far has this combination in machines been 
earried, that in one case that came under the writer's 
notice, a machine was arranged to perform nearly 
every manipulation required in finishing the parts of 
machinery ; completely organised, and displaying a 
high order of mechanical ability in design and ar- 


rangement, but practically of no more value than a 
single machine tool, because but one operation at a 


time could be performed. 

To direct the attention of the apprentice to certain 
rules that will guide his opinions and practice in 
this matter of machine combination, I will present 
the following propositions and afterwards consider 
them in detail. 

1. By combining two or more operations in one 
machine the objects gained are economy in framing, 
the same supports answering double purpose, and a 
saving of floor room. 

2. In a machine where two or more operations 
are combined the capacity of such a machine is only 
as a single one of these operations, unless they can 
be carried on at the same time without interfering 
one with the other, ; 

3. Combination machines can only be used with 
success when one attendant performs all the opera- 
tions, and when the change from one operation to 
another requires but little adjustment and re-ar- 
rangement in each case, 

4. The arrangement of the parts in a combination 
machine have to be modified by the relations be- 
tween them, instead of being adapted directly to the 
nature of the work to be performed. 

5. The cost of special adaptation and the usual 
inconvenience of fitting combination machines, when 
their parts operate independently, generally equals 
what is saved in framing and floor space. 

Referring first to the saving that is effected by 
combining several operations in one machine, there 
is perhaps not one constructor in twenty that ever 





stops to consider what is gained, and perhaps not 
one purchaser in a hundred that does the same 
The impression is that when one machine 


or several other machines. 


n England, where it is common to find complicated 


a time, and usually in aninconvenient manner, each 


the converted compounds, Jumna and Malabar. | operation being hampered and interfered with by 


Some attempts have been made to ascertain why 


another, and in changing from one kind of work to 


the Crocodile should invariably do her work cheaper | another the adjustments and changes generally equal 
than the Serapis, both ships having the same | and sometimes exceed the work to be done. What 
engines, but the only conclusion come to is that | !8 stranger still is that such machines are employed 


the cause is one outside the engine-room. 

The injury done in the canal to the Hirsch screws 
of the Crocodile and Malabar has undoubtedly 
affected the results of the season’s running; but 
hardly to any serious extent on the gross distances 
and consumption. 

The conversion of the engines of the Jumna and 
Malabar has not been attended with anything like 
the success expected, yet the saving is great, not 
less than 33 per cent. in the Malabar and 25 per 

nt. in the Jumna. Bearing in mind that the 





when their cost equals that of separate machines to 
perform the same work. 

In metal working, owing to a more perfect divi- 
sion of labour, and a more intelligent manipulation 
than in wood working, there is less combination in 
machines, and is rarely seen at this day, at least in 
cases where it occasions an actual loss of time or 
cost. 





* This, and the ‘succeeding articles under the same title, 
ate published simultaneously in the Journal of the Franklin 
Institute, Philadelphia. 
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LENGTH OF BODY INSIDE 


WIDTH 


HEIGHT INSIDE AT SIDES 


WHEEL BASE 


WEIGHT EMPTY, 8 Tons 9 Cwr. 


LOAD CARRIED, 10 Tons. 
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The advantage of such combinations, as said, can 
only be in the framing and floor space oceupied by 
the machines; but these considerations, to be esti- 
mated by a proper standard, are quite insignificant 
when compared with other items in the cost of ma- 
chive operating, such as the attendance, interest on 
the invested cost of the machine, depreciation of 
value by wear, repairing, and so on, 

Assuming that a machine will costas much as the 
wages of an attendant for one year, which is not far 
from an average estimate for iron-working ma- 
chine tools, and that interest, wear, and repairs 
amount to 10 per cent. on this sum, then the at- 
tendance would cost ten times as much as the ma- 
chine ; in other words, the wages paid toa work- 
man to attend a machine is on an average ten times 
as much as the other expenses attending its opera- 
tion, if we except power. 

This prea it follows that in machine tools any 
improvement directed to labour-saving will effect 


‘en times a8 much as an equal improvement directed 
to the economy of first cost, or in reducing the in- 
strument, 


‘The same mode of reasoning will lead to a proper 
estimate of the difference in value between good 


tools and inferior tools ; the results of performance 
instead of the investment should be considered first 
because the expenses of operating are, as before 


said, usually ten times as great as the interest on the 
investment in a machine itself, 

In view of these propositions I need hardly say to 
what object machine improvements should be 
directed, nor which of the considerations named 
are most affected by a combination of machine 
functions ; the fact is that if careful statistics could 
be prepared, showing the precise effect on machine 
combination, it would astonish many who have not 
investigated the matter, and in many cases would 
show a loss of the whole cost of the machines each 
year, 

The effect of combinations in machinery is, how- 
ever, by no means regular, and the remarks made ap- 
ply to standard machines employed in the regular 
work of an engineering or other establishment; in 
exceptional cases it may be*expedient to use combined 
machines. In the tool room of machine-shops, for 
instance, where one man can usually perform the main 
part of the work, and where there is but little space 
for machines, the conditions are especially favour- 
able to combination machines that may be used in 
milling, turning, drilling, and so on; but wherever 
there is a necessity or an opportunity to carry on 
two or more of these operations at the same time, 
the cost of separate machines is but a small con- 
sideration when compared with the saving of labour 
that may be effected by independent tools to per- 
form each operation. 

The whole tendency of manufacturing processes 
of every kind, at this day, is to a division of labour, 
and to separate each operation into as many branches 
as possible, and study spent in segregating instead 
of aggregating machine functions is most likely to 
produce useful results, 

I have introduced this article not only to give the 
learner a true understanding of the effect and value 
of machine combination, but to caution him against 
the very common error of confounding machine com- 
bination with invention, 

A great share of the alleged improvements in ma- 
chinery when investigated will be found to consist 
in nothing more than the combination of several 
functions in one machine, the novelty of their ar- 


. rangement leading to an impression of utility and 


increased effect, but when tried by such standards 
as have been suggested to determine their value, 
these supposed improvements will generally be found 
of no use and not unfrequently a positive disad- 
vantage, 

(To be continued.) 











CARPENTERS IN New ZeaLany.—A meeting of carpenters 
has been held at Napier, New Zealand, at which it was re- 
solved to demand 12s. per day wages, this rate to take effect 
within one month from the date of the meeting. 


CuatuaM Breaycn Rartway.—The works on the Chatham 
Branch Railway in New Brunswick are being rapidly pushed 
forward. The contractors are Messrs. Brown and Gillespie, 
of Charlotte County ; and although they did not commence 
operations until late in the fall of 1873, nearly two miles of 
grading have been completed, the sleepers are all on the 
ground, and a large part of the fencing has been finished. 
ihe contractors expect that the grading will be completed by 
November. The road, when finished, will be 83 miles in 
length; it will connect with the Intercolonial Railway about 
1} miles from the railway bridge across the South-West 
Miramichi, and it will run from that point almost in a direct 
line to Chatham. 


SWEDISH FIELD ARTILLERY. 

For the last ten years the Swedish service has 
employed cast-iron muzzle-loading field guns. We 
illustrate on pages 441 and 448 examples of those 
now employed, as well as of the new pattern 
of carriage and caisson adopted. The guns are 
of cast iron, and of three different calibres, namely, 
3.779 in., 3.031 in., and 2.637 in., of the latter, 
however, only a very few have been manufactured, 
and they are now altogether abandoned. Each 
of these different calibres is rifled with six grooves, 
three driving and three loading. 

The following Table contains the leading par- 
ticulars of the two guns of 3.779 in. and 3.0381 in, 
bore, as wel] as of their projectiles, charges, and 
initial velocities : 





Fie.p Guss. 





| 3.779in. | 8.031 in. 





Total length of piece in calibres! 19.5 22.4 
i » barrel os | 18.5 21.3 

Maximum thickness of metal in| 

ealibres Kit ond ase 1.105 11 
Minimum thickness of metal in| 

ealibres eve ade ooo] 0.47 0.49 
Inclination of grooves ... -»- 4 deg. 28 min.| 4 deg. 28 min. 
Weight of gun ... eee e-| 1408 ib. 836 Ib. 


Service powder charge ... «| 2.704 ,, 1.694,, 
Weight of common shell loaded 17.2 __ ,, 8 66 ,, 
me shrapnel a 17.53 _,, 8 69°,, 

Number of balls in shrapnel ... 140 63 
Initial velocity ... oon «| 1203 ft, 1179 ft. 
Average deviation in range of 

3280 ft. ove . nied 29.5,, 36 ,, 
Average deviation in range of) 

6560 ft... evo evo ooo] 52.5,, 64.5,, 
Average deviatian in direction! 

with range of 3280 ft. “id 16 in. 19 in. 
Average deviation in direction 

with range of 6560 ft. | 8 ft. 7 in. 3 ft. 7 in. 


Angle of elevation with range) 
of 8280ft. oss «+. |2 deg. 23 min.|2 deg. 25 min. 
Angle of elevation with range| 
of 6560 ft. =... ose -+-|9 deg. 45 min. |5 deg. 49 min. 

| 








For the most part the carriages, limbering, &c., of 
the Swedish field guns date back to the models of 
1831, but these are now giving place to others of 
modern design, to which we may briefly refer, 

The carriage and limbering are made chiefly of 
wrought iron, and the wheels of each are of the same 
dimensions. The elevating screw is connected to 
the breech of the piece by a bolt, and is operated by 
a hand wheel and bevel gearing. ‘Two chests, rest- 
ing on rubber pads, are placed on the axle of the 
carriage, the covers forming seats for the men in 
charge of the gun. The left-hand box contains 
mitraille cases, and the right is for a telemeter. A 
smnall intermediate case holds different tools. The 
carriage is attached to the limber by means of a 
swinging hook and bolt. The ammunition chest is 
of wood with a cover of sheet iron. The limber is 
common to the gun carriage and the caisson. The 
train of the iatter is of sheet iron, and the wheels 
are similar to those of the carriage. The following 
Table gives the leading dimensions of the carriage, 
&e. : 

Height above the ground to the centre 


oftrunnion .,.. se eee 40.94 in, 
Width of carriage... ase eon 5 ft. 
Diameter of wheels ove vas 57.87 in. 
Maximum angle of elevation ose 15 deg. 
~ depression ove 8 
= revolution ove 87 » 
Ib. 
Weight of carriage ove ose 952 
i ° and gun... sie 1788 
“= limber... sas eee 917 
Weight ofammunition in limber... 286 
Total weight of piece with ammuni- 
tion, equipment, and men ove 4114 
Weight per each horse of the battery 686 
Number of projectiles in the limber : 
Common shell ee 18 
Shrapnel ... 18 


Number of projectiles in the chest on the gun carriage : 
Mitraille cases ee 3 
The Caisson : 


Maximum angle of revolution ove 70 deg. 
Width ... os ove oop 5 ft. 
Ib. 
Weight ... eee ove ees 1348 
» of ammunition ae ee 1152 
Total weight, including equipment, 
men, &c., ove ose ose 4998 
Weight per horse ons ows 833 
Number of projectiles carried : 
Common shell ove 48 
Fire shell... ove 6 
Shrapnel’... eve 42 





Mitraille cases ove 15 
In the construction of the carriage for the 3.8] in, 


gun, which is to be introduced into the service, 
iron will be also employed as the chief material. 
The construction, however, has been suspended for 
the _——s because it is desired to reduce the 
number of horses employed, from eight to six, and 


this can only be done g the amount 
of draught. It is in therefore, to use steel 
instead of cast iron for these experiments 


have been commenced with obj 
of shell and 


The projectiles employed 

deumuk % of which 1863 patterns have two 
rows of studs, the forward ones giving the rotation, 
and the three rear ones supporting the shot. ‘The 
loading grooves are continued almost as far as the 
powder chamber, to receive the rear projections 
on the shot, pence a ar Burm extend only far 
enough to receive the fi studs of the projectile. 
When the latter is introduced, the g studs 
touch the bottom of the grooves, and as the directing 
studs come into play during the passage of the pro- 
jectile in the gun, they bear against the sides of 
the grooves, and insure carbo te firing. ‘The 
advantage in employing supporting studs less pro- 
minent than the directing ones consists in the fact 
that the deep grooves can be short of the 
chamber, as mentioned above, experience has 
shown that the piece is much strengthened by 
doing so. Besides the common shell and shrapnel, 
fire shells and mitraille cases are also employed, ‘The 
shells are provided with percussion, and the 
shrapnels with time fuses. At the time when the 
length of the projectile was increased, two rows of 
directing studs were added to the shell in order to 
increase the correctness of practice. 


RAILWAY ROLLING STOCK AT THE 
VIENNA EXHIBITION.—No. XVI. 

Tue only vehicle now remaining to be described 
amongst the German exhibits of rolling stock in the 
annexe at the back of the Machin Hall, is the 
covered goods wagon, constructed by the Stadt 
Eisenbahnbedarf und Maschinenbau Actien Gesell- 
schaft Arthursberg, near Stettin, of which we this 
week publish a two-page engraving. As will be 
seen from the views given, the constructive details 
of this wagon differ materially from those of the 
covered goods wagon exhibited by the Breslau 
Company, and already fully described by us. The 
underframe of the Arthursberg wagon is, like that 
of the one from Breslau, constructed entirely of 
iron, but in the former case there is also a series of 
timber cross bearers placed above the underframing, 
and supporting the floor and bottom sides of the 
body. In the oe wagon the body is in 
fact formed quite independently of the underframe, 
while in the Breslau wagon this is not the case. In 
the Arthursberg wagon, too, the end pillars andinter- 
mediate side pillars are formed of light channel irons, 
and the slaking is inside the pillars instead of out- 
side, as is very commonly the case in Germany. The 
door and corner pillars are of timber. 

The wagon has sliding side doors, and there are 
also on each side two openings fitted with louvres, 
these being useful when the vehicle is employed in 
the conveyance of horses, as all such wagons are 
liable to be in war time. On such occasions the 
wagon under notice is calculated to convey six horses 
or forty men, The underframe is, as we have said, 
entirely of iron, but it includes no special features 
requiring notice here, and we need merely remark 
that the proportions of its parts are substantial. The 
draw-bar is continuous, and carries an india-rubber 
draw spring, the manner in which the end plates, or 
stop-plates, of the latter are given a bearing against 
double nuts on tie bolts connecting the transverse 
bearers of the frame being new to us and very 
neat. ‘The arrangement is clearly shown in the plan. 

The wagon is fitted with a brake of a type very 
frequently met with on the Continent, but not, so 
far as we are aware, in use in this country. ‘Thus 
it will be seen on reference to the side elevation and 
part longitudinal section that there are two trans- 
verse brake shafts, one to each pair of wheels, these 
shafts being carried by the brake block hangers. By 
means of a bell crank, connecting rods, and a short 
equalising lever, the pull exerted by the brake 
screw is transmitted to these two in equal 
proportions. Each brake shaft carries at its ends a 

ir of short levers connected by links tothe brake 
Block banger on, the other side of the wheel, and the 
brake |. ks are thus made to directly against 
each ot! r, while each block being hinged to its 
hanger Ly its centre can adjust itself to the wheel. 
To insure the brake blocks being both removed 
from each wheel, when the brake is slacked off, the 











two hangers of each pair are connected near their 
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GUMPEL’S BALANCED RUDDER. 
(For Description, see Page 446.) 
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upper ends by links coupling them to MULTITUBULAR BOILEBS. 
opposite ends of an intermediate lever 7 7 k i ¢ cnteail saleaien identities 
oscillating on a fixed fulcrum as shown CONSTRUCTED BY MES3RS. PAUCKSCH AND FREUND, ENGINEERS, LANDSBERG. 
in the view, to which we have already 
referred. At one end of the wagon an 
elevated covered seat is provided for the 
guard, as shown. The principal dimen- 
sions and the weight of the wagon are 
given on our engraving, and we need to-dp-- af 
merely add here, therefore, that the 
vehicle was well built, and of a useful = a 
type for many purposes. 
Jesides the exhibits of rolling stock in 
the Machinery Hall and in the Annexe, of | 
the contents of which we have just been | 
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speaking, the German manufacturers were | 

ro represented in the annexe set apart 

for the sanitary appliances for use during —}---}+----— 

war Amongst the exhibits in that de- | — 
partment were some models of ambulance Pa Ss 






carriages from the Lower Silesian Railway, 
and also an ambulance train from the 
Ludwigshaven Works. These exhibits, 
however, may be said to form a section 

of themselves, and we shall, therefore, + 
deal with them independently. 
























Rottirse Stock oy THe Easter or Frayce 
—At the close of 1873 the Eastern of France 
Railway Company possessed 900 locomotives of 
various types, 2370 passenger carriages, and 
21,828 goods trucks. In order to reconstitute the } 
effective cupply of rolling stock which existed on 
the system before the war, that is,in order to | |! a. J : a = ' mao See 
replace the engines, carriages, and trucks which | 
were destroyed or which “disappeared,” the 
company will have to construct 11 locomotives, pH 
25 carriages, and 330 trucks. Orders for this 
stock will, however, be only given out in propor- } 
tion as it is called for by the requirements of the H 
tratiic. 
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total grate surface of 25 square feet ; and a Paucksch and 
Freund boiler of 6 ft. diameter and 18 ft. long, with 96 
tubes 24 in. in diameter, a total heating surface of 1355 
square feet, and a total grate surface of 25 square feet. 

The water passed to each of the boilers was measured by 
one of Siemens and Halske’s patent water meters. 

The fuel used was Waldenberg (Lower Silesia) emall 
eoal, No. 3, a very inferior fuel. 

The feed water had a temperature of 134 deg. Fahr., and 
the steam pressure were kept throughout at 60 lb. per square 
inch. 

The duration of the experiments was ten hours, and 
during this time there were used in each boiler 5200 Ib. of 
coal. 

The water level was noted at the commencement of the 
experiment, and was the same at the end; the index of 
the water meter was also carefully observed, and the 
following were the results: 

The Cornish boiler had, with the 5200 Ib. of coal, eva- 
porated 31,600 lb. of water, or with 1 lb. of coal 6.08 bb. of 
water. The multitubular boiler with the same fuel had eva- 
porated 42,400 Ib. of water or with 1 Ib. of coal, 8.15 Ib. of 
water. The principal results are shown more clearly in the 
short Table on the preceding page. 

The experiments seem to have been carefully made, but 
it would have been better, as far as the comparison goes, had 
some other plan been adopted than burning the fuel pound 
for pound in the two boilers. Although their grate surface 
is the same, it does not follow that their most advantageous 
rate of combustion should also be the same; the Cornish 
boiler might probably have shown better results if it had 
been worked at 15 or 16 lb. of coal per foot of grate per 
hour. The experiments are, however, valuable in them- 
selves, and are confirmed by several others. The best 
results which we see given as having been attained by 
these boilers comes from Brunswick. The water was ad- 
mitted at 50 deg. Centigrade (122 deg. Fahr.), and eva- 
porated at the atmospheric pressure, a 10-in. pipe being 
placed on the manhole so as to prevent the possibility of 
any water being mechanically carried away by the steam. 
The fael was good ordinary coal from Barrillon pit. Under 
these conditions, the evaporation was 10.8 lb. of water per 
pound of coal, equivalent to 11.88 1b. from and at 212 deg. 
Fahr. 


THE STEAM TUG LEITHA. 

Tue steam tug Leitha, which forms the subject of one 
of our two-page engravings this week, was built in the 
spring of 1871 at the works of the Danube Steam Naviga- 
tion at Altofen, in Hungary, on the plan patented by 
Murray Jackson, and was intended, in towing heavy loads 
up stream, to make use of a wire rope laid for that purpose 
in the bed of the river. In'‘coming down stream it was 
considered better to leave the cable, and make use of ordi- 
nary paddies for propelling. The Leitha was, therefore, 
provided with feathering paddle wheels in addition to the 
hauling apparatus abuut to be described, and by means of 
disconnecting gear the one or other mode of propelling can 
be made available at pleasure. 

The engraving which we publish this week shows a side 
elevation and plan of the Leitha, of which the chief di- 
mensions are as follow: Length between perpendiculars 
#5 ft, beam 18 ft., depth 6 ft. 6 in., draught with coal and 
water 3ft.6 in. The engines are on the compound principle 
of 25 horse power nominal, and are worked with steam at 
69 Ib. per square inch ; the high pressure cylinder is 15 in. 
diameter, low pressure cylinder 224 in., and both have 2 ft. 
stroke. When hauling the rope, the muke 
60) strokes per minute, which speed is reduced by suitable 
gearing, so that the driving shafts of the hauling apparatus 
make 20 revolutions only per minute. The usual speed 
when working with paddles is 45 revolutitnms per minute. 
The diameter of the friction wheels, which haul upon the 
rope, is 5 ft. at the bottom of the semicircular groove. ‘The 
boiler is 7 ft. diameter, and 8 ft. long, with 485 square feet 
of heating surface, and 21 square feet of grate 

From the engraving it will be seen that in hauling upon 
the submerged cable, the latter is lifted free from the bed 
of the river as the tug advances, and before reaching the 
deck passes over a pully placed for that purpose at the outer 
end of a radial arm, which, moving through a segment of a 
circle, is so constructed as to keep the rope free of the for- 
ward part of the boat, and to permit it to pass clear from 
side to side of the deck. This is done to facilitate the 
steerage, for which purpose the bows are cut down, as re- 
quired by the angle of the cable on leaving the water. 
This angle will be in proportion to the resistance offered by 
the load, as with a greater resistance the length of the cable 
raised is proportionally greater, 

At the inner end of the radial arm, two vertical pulleys 
receive the rope between them, guiding it in a straight line 
to the hauling apparatus. This consists of eight grooved 
friction wheels of 5 ft. diameter placed in pairs vertically 
(four above and four below), coupled together with cranks 
at right angles, and the two sets of four revolving in oppo- 
site directions. It will be seen from the engraving that the 
lower wheels are chiefly below the deck, the upper ones 
being wholly above it, the point of contact of both with the 
cable being kept well free of the deck. 

The whole of the wheels, mounted on their axles (of 
Bessemer steel), are placed in a strong combined frame, of 
hollow section, and are fitted with springs allowing a free 
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vertical motion of the upper axles and serving to determine 
the adhesion required for a given load. These springs are 
provided with a graduated scale, the maximum load on 
each being fixed at half a ton. On leaving the last pair of 
wheels the rope is again guided between two vertical 
pulleys, and over an obliquely placed guide roller into the 
water, resuming its position on the bed of the river. It 
has been found necessary to form this guide roller of discs 
of caoutchouc to prevent cutting, and it serves to keep the 
cable from rubbing agaiust the gunwale on quitting the 
vessel. 

When it is required to use the paddles the upper wheels 
are raised by screw gear provided for that purpose, until 
the cable is quite free of the grooves, when it is thrown 
out sideways and the paddle wheels are connected. When 
the hauling apparatus is used the paddle wheels, being dis- 
connected from the engine shaft, revolve freely with the 
stream. 

The wire rope used for the purpose of hauling is of iron 
wire, and is made of six strands of seven wires in each, 
coiled round a central hempen core; the diameter of the rope 
is 36 millimetres (1.42 in.), that of the single wires 4 milli- 
metres (0.157 in.), and the weight is about 4.8 kilogrammes 
per metre, or about 3.2 Ib. per foot. 

The speed realised through the water when towing at 
twenty revolutions per minute of the friction wheels is a little 
over 34 miles per hour, there being little or no slip, while 
on account of the moderate load upon each wheel the wear and 
tear of the cable has been very slight. The advantages 
derived from the use of a submerged cable when towing 
against stream, depend on the actual rate of speed, com- 
pared with the speed of the current and on the slip of the 
paddle wheels when such are used. If, for instance, the 
speed of the stream is equal to the actual rate of towing 
while a tug hauling on a submerged cable makes 3 miles in 
an hour, one working with paddle wheels makes 6 miles in 
the same time, and the resistance being the same, the saving 
would be #=0.5. If, however, while towing a heavy load 
at the rate of 6 miles an hour with paddle wheels, the loss 
through slip equals one-half (and in practice it is often 
more at low speeds), then the expenditure of power and 
consequently of coal is as 1: 0.25. Thus in working on a 
cable comparatively little power is required, the speed being 
reduced to a minimum, without those losses which attend 
such reduction on the usual plan. 

The tug Leitha has towed in one convoy against stream, 
four barges of wood loaded in the aggregate with 1250 tons, 
in addition to an iron barge with 180 tons load at about 3 
miles per hour, which clearly shows how little power is re- 
quired when making use of a fixed object to haul on instead 
of the water. A calculation of the resistance of the above 
load at 3 miles per hour against stream of 0.7 mile, gives 
32 horse power effective (work done), without, however, 
reckoning resistance of the tug through the water. The 
consumption of coal fully confirms this, being, when hauling 
on the cable, only 2$ cwt. per hour, In canalsa great ad- 
vantage to be gained by the use of a submerged cable in 
towing would arise from the prevention of the banks being 
injured by the wash of the paddles; in hauling at a mini- 
mum of speed, very little power would be required, and no 
disturbance caused in the water. 


GUMPEL’S RUDDER, 

Own Saturday, the 5th instant, an inspection of the above- 
named rudder as fitted to a small steam yacht took place at 
Chelsea. Among those present was Mr. J. Crossland, of the 
Constructors’ Department of the Admiralty. The fitting 
and arrangements of the rudder and steering apparatus 
were examined while the vessel was high and dry on 
the beach, and afterwards its working was tested in a run 
up the river towards Richmond. A full description of the 
principle of this rudder was given, as many of our readers 
will remember, in a paper read by Mr. Gumpel before the 
Institution of Naval Architects in 1870, and this is, we 
believe, the first vessel to which it has yet been applied. 
However, judging by the success of it in this yacht, it may 
safely be predicted that it will be introduced into other 
vessels, It may be described as a balance rudder which 
always keeps its fore edge in the middle line of the vessel 
like an ordinary rudder hinged at the fore edge. 

The ordinary balance rudder, as is well known, is pivoted 
near its middle, and can, with a large rudder area, be easily 
put over to large angles. But it has certain disadvantages 
which have prevented its being adopted in any except a few 
very large steam vessels in the Royal Navy. It stops the 
way of the ship at slow speeds, and is uncertain in its action 
when the vessel is under sail. This is supposed by many 
to be due to the fact that the fore part of the rudder is on 
one side of the ship while the after part is on the other side, 
and the idea of Mr. Gumpel’s rudder is to retain the advan- 
tage of the ordinary balance rudder as to ease of turning 
with a large rudder area, and to obviate its drawbacks by 
keeping the whole of the rudder on the same side of the 
vessel for any degree of inclination. 

The means by which Mr. Gumpel accomplishes this can 
best be described by reference to Figs. 1 and 2, on page 444, 
which are taken from photographs. The fore part of the 
rudder is. kept in the middle line of the vessel by the guide 





ward and aft in a groove or slot under the vessel's counter. 
The inclination of the rudder is obtained by making its 





axis, which is near its centre, move round on a crank on 


what usually forms the rudder head. A spindle goes down 
through the rudder centre, round which the rudder is ca- 
pable of revolving, and this spindle with the arms-at the top 
and bottom form the crank which carries the rudder centre 
out of the middle line, and the direction of the plane of the 
rudder is regulated by the guide rod at the fore end being 
compelled to slide along the middle line. 

It will easily be seen that the advantage which this rudder 
has over the common rudder in point of power is mainly at 
large angles, and this may be illustrated by Figs. 3 and 4, 
which will be found fully discussed in Mr. Gumpcl’s paper 
before referred to. 

In Fig. 3 the ordinates to the line BEC measure the 
turning power required for the ordinary rudder at the diffe- 
rent angles of inclination marked along the base line, and 
the ordinates to B C N measure the turning power required 
for au equal sized Gumpel’s rudder, from which it will be 
seen that there is a point, between 35 deg. and 40 deg, 
at which no power would be required to hold the latter 
in position. This perhaps will be better understood 
from Fig. 4, in which O represents the slidir guide 
rod at the fore edge of the rudder, P the centre of pres- 
sure and spindle of the rudder, S the rudder head lead. 
ing up through the counter of the vessel, and P 5 the 
arm of the crank. In this diagram RS represents the 
moment to turn the rudder at the different angles, and it 
will be seen that when P S becomes perpendicular to O P 
the rudder is perfectly balanced and no force is required to 
hold it in position. 

The chief objection raised to Mr. Gumpel’s rudder is that 
it seems complicated. It certainly does appear more compli- 
cated on paper than when seen fitted to the vessel, and the 
ease with which it could be worked, although the steering 
wheel was small, and a balf-turn of it put the rudder hard 
over, was a subject of much remark on the trial. That 
it would be of great advantage to river steamers and 
other craft requiring good steering powers, there can be 
little doubt; but it would be premature to pass an 
opinion on it for sailing vessels. The tendency appears 
to be rather in favour of small rudders for sailing 
vessels of the mercantile marine, although in yachts 
they are sometimes of considerable area in proportion 
to the size of the vessel. It is obvious that the ad- 
vantages of a balanced rudder of any kind is felt chiefly 
where large rudder area is required. The system above de- 
scribed has not yct been tried in the Royal Navy, and 
probably it will be tested in some of the smaller Govern- 
ment vessels before being applied to one of the large iron- 
clads. There does not appear, however, to be any insu- 
perable difficulty in the way of making it sufficiently strong 
and durable for vessels of any size. 


& 


THE ROYAL INSTITUTE OF BRITISH 
ARCHITECTS. 

Dvxine a portion of this week the above Society has 
been en féte. On Monday evening, in the absence of Sir 
Gilbert Scott, John Gibson, Esq., the president, opened the 
proceedings by stating that he had to communicate the un- 
pleasant news that Mr. John Ruskin had refused to accept 
the gold medal which had been awarded to him, and which 
is the gift of Her Majesty the Queen, on the condition that 
its recipient should be one who had done good service to 
architecture, either by works or suggestions. By a very 
narrow majority it was decided that for the present Mr. 
Ruskin’s hostility to the honour proposed to him should 
remain After the award of other medals, 
which found ready acceptance, the conference of architects 
was opened. Representatives were present from Ireland, 
Scotland, Birminghain, Liverpool, Manchester, Notting- 
ham, Sheffield, &c. At the evening meeting Professor 
Kerr read a paper on the relative position ef the architects 


sub silentio. 








rod at its upper fore corner, which is capable of sliding for- | 


of the present day, defending their views, especially in re- 
gard to the revival of Gothic architecture. He gave some 
sarcastic remarks on the opposition rendered by sanitary 
critics, and popular journalistic efforts to establish a certain 
system of architectural hygiene. The battle between the 
engineer on the one hand, and of the decorator on the 
other, he dealt with in no sparing hand, and urged the 
practical advantages of a combination of all talents for a 
definite result. On Tuesday the members visited the 
Colonial Office, and in the afternoon there was a meeting 
held at the Society’s house in Conduit-street, at which 
Professor Lewis read a paper on “ Professional Education,” 
which resulted in a lengthened discussion. 

On Wednesday, by the invitation of Messrs, Kelk and 
Lucas, the members visited the new buildings now in the 
course of erection at the Alexandra Paiace. About 100 
members arrived there at noo. The inspection commenced 
at the east end of the grounds, as adjacent to the Great 
Northern Railway Station at Wood Green. After passing 
the south, the west, and nofthern terraces the interior of 
the building was visited, and Mr. Lucas, Jun., kindly gave 
several particulars. It appears that the total length of the 
buildiog, from east to west, is 893 ft.; the total area 
covered is about 7} acres. At each end, east and west, are 
large courts in the centre of the building, the former being 
in process of covering over, while for the present the western 
central court will be left open. It is intended, in each case, to 
fill these courts with horticultural products. All the kitchens 


| and similar offices will be below the ground level. There wil; 


| 


| also be conservatories on a plan somewhat similar to thos 


now at the Crystal Palace. Ample provision has been mad 
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WIRE-ROPE TOWAGE ON THE D AR 


CONSTRUCTED AT THE WORKS OF THE IMPERIAL DANUBE STEAM NAVIGATION COMPANY 































































































YANUBE; THE STEAM-TUG “LEITHA.” 


(PANS WORKS, ALTOFEN, FROM THE DESIGNS OF MR. MURRAY JACKSON, ENGINEER-IN-CHIEF. 
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SWEDISH FIELD ARTILLERY; 3.78Ix. CAST-IRON FIELD GUN 
(For Description, see Page 443.) 
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Janrew Sure Canat.—The last examination of the route Amertcay Steam Cana Boats.—Steam has been applied Tue Frescu Inoy Trape.—The tone of this trade is consi- 
werked out for a ship canal across the isthmusof Darien has | to the boats on the Erie Canal. | dered to have improved. Orders have come to hand tolerably 
come to an end. The engineers are unanimous in saying | regularly, although not very freely. 





that there are no insurmountable obstacles. But there are A Gravity Rariroap.—Surveys have been completed for a | 
two or three “cuts”—as the Americans term cuttings—of | new gravity railroad from Cumberland to the George’s| Rvsstan Rattways.—The combined receipts of all the 
considerable importance, and these would certainly swallow | Creek Coalfields (United States). The line as “located” | Russian lines amounted in Decerrber to 11,914,829 roubles, 
up a considerable sum. The first diffieulty to be overcome is | from Lonaconing to Cumberland will not exceed 23 miles in | against 8,601,865 roubles in December, 1872, showing an 
the bar at Greytown. Commander Lull estimated the cost | length. The return line has also been located, and by a | increase in the closing month of 1873 of 88} per cent. The 
of removing this bar at about 1,000,000 dols., while the en- | judicious combination of inclined planes, a favourable | aggregate receipts of all the Russian lines in 1873 were 
ineers who last examined it say that it will cost between descending grade for empty cars from Cumberland to the | 122,877,263 roubles, as compared with 101,973,836 roubles 
¥,000,000 dols. and 5,000,000 dols. In their opinion an | mines has been obtai The inclined planes will be | in 1867. The average receipts per verst worked 








artificial harbour should be constructed such as exists at worked by stationary ines, placed at the summits. A | an increase in 1873, as compared with 1872, of 10.80 per 
Cherbourg. The line of the canal itself presents no serious | gauge of 34 ft. has been , and 6-ton cars will be used cent. Nearly one-third of the traffic comprised in last year’s 
obstacles, and the supply of water is inexhaustible. for the transportation of revenue passed over the Great Russian Railway. 
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We give with the present number two two-page engravings, 
the first of a Covered Goods Wagon of the Stadt Eisen- 
bahnbedarf und Maschinenbau <Actien Gesellschaft 
Arthursberg, near Stettin, and the second of the Danube 
Steam Navigation Company's Steam Tug, Leitha. The 
description of the former of these plates will be found 
on page 443, and that of the latter on page 446. 
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INDIAN PUBLIC WORKS. 

In going into committee on the India Councils 
Bill in the House of Lords on Tuesday week last, 
Lord Salisbury entered into some explanation as 
to the reason why he considered it nece to add 
a Public Works Member to the Council of the 
Governor-General of India. Stated briefly, it is that 
there is in contemplation an expenditure of some 
forty millions on irrigation works, and thirty-six 
millions for the construction of 9000 miles of addi- 








tional railways. ‘Thus, then, there is a contem- 
plated expenditure of about seventy-six millions 
sterling, which will require to be within 
the ensuing few years, and for the efficient control 
of which, it would seem, the existing i is 
not considered to provide such wholesome as 
will insure its most economical and profitable dis- 
tribution. Whether an additional member of council 
will—by adding another to the existing number of 
councillors, in whose number there is, of course, 
supposed to be safety—really secure a more pro- 
fitable outlay of the public funds upon the above- 
named important public works in India, we may, 
perhaps, be permitted to express some doubt. Al- 
ready there exists a secre to the Government of 
India in the Public Works Department, whose duty 
we always supposed it to be to advise the Supreme 
Government on all matters relating to public works, 
and if this duty is henceforward to devolve upon a 
new member of council, it is difficult to understand 
precisely what the duties of the secretary will then be ; 
either the secretary must into the member of 
council, or the latter into the secretary ; for it does 
not clearly appear how the two can be coexistent 
without some clash of official authority, If the officer 
referred to by Lord Salisbury, ‘ of whose ability 
it was impossible to speak too highly,” is to be the 
first Public Works Member of Council, we cannot 
anticipate a vigorous course of public works pro- 


_|gress. There can, we think, be no doubt about the 


officer referred to, and his past career has been 
more marked by voluminous minutes and corres- 
pondence than by vigorous action. As, however, 
we are not now writing on this subject for the pur- 
pose of laying imaginable ghosts, we will turn at 
once to the subject to which we desire to draw 
especial attention, Upon introducing his Bill, Lord 
Salisbury laid upon the table of the House certain 
returns purporting to show the relations between the 
original estimates of the Public Works Department 
and the actual expenditure, from which it appears 
that there are about 300 cases in which the expen- 
diture has very largely exceeded the estimate ; ‘‘ the 
sum total of the whole matter being that, whereas 
the original estimate was 4,100,000/., the actual ex- 
penditure was 6,700,000/.” At first sight it would 
naturally appear that the officers of the Indian 
Public Works Department were so incapable of 
framing correct estimates, that the Government had 
been in the habit of committing itself to works 
which, on the average, proved half as expensive 
again as had been at first anticipated. <A = 
brief scrutiny of the papers in question will, 
however, soon dispel such idea; for not only 
do they not prove anything serious against the 
department, but, if these were all its faults, the 
allegation against it would not be of very great 
moment. Of course, as has been shown in nu- 
merous instances, in so large a department as that 
by which the vast public works of India are super- 
vised and constructed, many of its members are 


1| quite unfitted for the posts they hold, and while 


even amongst the best qualified errors of judgment 


‘4 | will arise, many of them, through lack of training, 
44! and from faults of system, are especially liable to 


mistakes. But if we examine a little more closely 
these papers already referred to, we shall find that 
the case made out against the Indian Public Works 
officers appears exaggerated. During a period 
of from seven to eight years, in which probably not 
less than from seven to eight millions sterling have 
been spent annually upon public works, involving 
altogether an expenditure of from fifty to sixt 
millions sterling, it has been found possible to pic 
out about 300 instances in which the aggregate ex- 
penditure has exceeded the estimates by about 
two-and-one-third millions sterling. In these figures 
it must be borne in mind that no allowance is made 
for cases in which the expenditure has been less 
than the estimates, neither is there anything to 
show in how many cases the estimates have proved 
correct within a reasonable amount of error one 
way or the other. 

Considering the manner in which public works 
are carried out in India, how a comparatively small 
expenditure has to be spread over a vast area and 
an indefinite number of works, and how, conse- 

uently, many works are twice as long on hand as 
they should be, they necessarily must be carried 
out at a considerable disadvantage. Nevertheless, 
taking the figures as they stand before us, oy oe 
suming that they represent the worst aspect of the 
case that can be put before the public, it appears 
that the gravest c of extravagance that can be 
brought against the Indian Public Works Depart- 











there 

an excess expenditure of 627,000/., and of this no 
less an amount than 364,000/. was on account of 
seven of the worst cases, some of which, it must 
be admitted, are scarcely capable of explanation. 
Under the head of communications there are 104 
cases given wherein the gate excess expendi- 
ture has been 891,000/., but here again more than 
one-half of this excess occurred upon eleven works. 
In these works are included many bridges, and it is 
too well known how treacherous are foundations 
on Indian rivers, and how many pucca engineers 
have had their works carried away by floods, or 
rendered useless by changes in the streams of Indian 
rivers. Agricultural works show only an excess of 
122,270/. upon 25 selected cases, but here again one- 
half the excees is due to two “projects only As re- 
gards civil buildings, upon works estimated to cost 
780,000/. there was an excess expenditure of 260,0002., 
and this looks bad; although in fairness it must be 
stated that the expenditure was spread over cighty- 
six buildings, of which six were responsible for 
an excess of 83,000/. Miscellaneous public im- 
provements show an excess of 398,000/., of which 
it is sufficient to remark that 315,000/. was debitable 
to one work, namely, the Moody Bay reclama- 
tions, at Bombay, and 56,000/. to the Alguada Reef 
Lighthouse, 

Summarising the foregoing, it will be seen that out 
of an excess expenditure of about 2,300,000/. upon 
about 300 works, no less an amount than 1,328,000/. 
was debitable to 28 of those works, while the total 
increase is small when compared to the excess of 
estimated cost of many large works carried out by 
private companies. ‘Taking, however, the worst 
view of the case, and attributing the above deficient 
estimates to incompetency on the part of the en- 
gineers respectively concerned, we maintain that 
the case made out against the Indian Public Works 
Department is not so strong as would appear ; but, 
on the contrary, that the fi given in the return 
before us—when considered in their relation to the 
total expenditure of the department in the manner 
which we have now pointed out—afford strong 
evidence of the integrity of its executives. That 
the appointment of a public works , minister to 
the ,;Council of the Governor-General of India 
can be the means of effecting an improvement in the 
accuracy of estimates, we have great reason to 
doubt, whoever may be selected for that important 
appointment ; but even if it has, we fail to see how 
it can produce any economy in actual construction 
and if it fail to secure that end, no really practical 
benefit can result from the proposed change. To 
our mind the real root of the disease, lies far deeper 
than this, and is to be found in the faulty or- 
ganisation of the department, and not in any in- 
herent fault of its members. 








THE NATIVE GUANO COMPANY. 

AmonG all the schemes that have been brought 
before public notice for the chemical treatment of 
sewage that of the ABC process has had the most 
prominent position. ‘The energetic manner in which 
it has been carried out, per fas aut nefas, has made it 
the rival of all other competing companies to an ex- 
tent that has left them entirely in the shade. We 
have repeatedly noticed its operations, in ENGINEER- 
inc, and have given very careful abstracts of their 
operations at Crossness, in reference to the attempt 

ere made to utilise the sewage of the southern 

ion of the metropolis. By reference to the articles 

re referred to it will be found that while the effluent 

obtained by the process was considered as tolerably 

good, the commercial result was condemned by the 

Officials to an extent which entirely deprived the 

company claiming any chance of making a profit 
out of its operations, 

We have recently been favoured with a copy of 
the report read at the meeting of the shareholders 
held on June 18. In this it is stated (under date 
of June 9) that after anxious deliberation the Board 
had come to the conclusion that it had been for the 
ee oe a to assume San 
sponsibility vost ponin e general 
the company, which would otherwise have been 
in the autumn of last year, important and delicate 
foreign negotiations having been conducted, which 
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the Board considered might have been prejudiced | the sewage. In respect to their attempts at Paris THE LAWS ON EXPLOSIVES. 
had they been made public. Consequently the} we have information but decline to use it, as it has SS ‘ th ; : 
annual meeting had been postponed from month to | not been, as in all other cases before named, under | __ ur public labours of the Special Committee on 
month, in the expectation of the Board being able | our personal examination. Explosive Substances were brought to a close on 
to announce results which would have placed the Since the commencement of 1570 the company has Friday last, as we in our last notice surmised they 
company in such a financial position that the neces- | retained as salaried servants over a score of engineers would be. The day was mainly occupied by Major 
sity of asking further capital from the shareholders | and chemists as an active or consulting staff, each Majendie, who—so to Lae Oy upon the 
would have been averted. It appears, however, | varying in salaries from about 80/. to 2000/. a year, whole case. Major Majendie, as H.M.’s Inspector 
delicate” negotiations have not resulted | besides the executive, agents, &c. During the of Gunpowder Factories, &e., has been present at 
the report states that they are still de-| period referred to, the actual sales of manure pro-| Very *tting, watching the evidence given by the 
layed, and adds, ‘‘as the shareholders must have | duced could not possibly exceed 7000/. annually, a} V4rous tee and noting their objections —and 
anticipated, from last year’s accounts, the then re-| sum far above the truth, for we have set this at the grounds of those objections—to the fifty-two 
maining assets have, with all the economy the|3} tons daily at 3/. net for each of two places, suggestions for the proposed new Act of Parliament 
Board could practise, been gradually absorbed, and | although nothing like the quantity of manure has propounded by him at the outset. Many of those 
the raising of further capital has become imperative.” | been produced. The places we refer to are Hastings objections were absurd, others were frivolous and 
Under these circumstances recourse was had to the | and Leamington. But the latter passed out of the untenable, whilst others again —and ; these were 
company’s hands in 1871, and the Hastings Works, | V°TY few —had some sense in them. The strongest 
which is the other place we refer to, has been so opposition came from the gunpowder interest, al- 
intermittent in its operations, t at taken as a whole, though the proposed Act will in no way interfere 
we question very much whether the total amount with vested interests. The strongest support to 
of native guano sold by the company since June, the proposed measure, as outlined by the suggestions, 
1870, has fetched 12,000/. up to the present day. came from the nitro-glycerine interest. And here 
In respect to the outlay for various works, as to | W© ™ay observe that the gunpowder interest had 
actual cost for erection, &c., it appears that as a rule not only to fight against any intrenchime nt upon 
they have cost not less than from three to four their supposed sacred rights and privileges, but they 
times the estimates. Hastings cost about 10,000/., had to neutralise—as far as in them lay —the effect 
instead of 3000/, Leeds about 11,0004. instead of produced by the a lvances of the nitro-glycerine 
ments it is, therefore, proposed to raise 20,000/., | about 3000/.; but the works at Crossness beat all interest. And most woefully did they stultify them- 
and hopes are expressed that past experience will | of them hollow. ‘The first estimate was a little over | 8¢lves in the attempt, and betray their azimus upon 
be turned to advantage. ‘The report then referred | 6000/., but the actual expenditure could not have | ™ore than one occasion, as we ourselves can testify. 
to the failure at Crossness under the trials super- | been less than 25,000/. We must on this point refer But in truth the case is a hard one for gunpowder 
vised by the officials of the Metropolitan Board of | our readers to the articles already named at the com- | ©”, who have hitherto enjoyed great immunity 
Works (which we have already referred to at the | mencement of this article. from control, but who, while admitting the existence 
commencement of this article). The directors ex- Now under such circumstances it can be a matter of a state of things in some respects which ought to 
press their regret that they could not report any | of no surprise that the entire capital of the com-| altered, still object in tofo to any alteration being 
progress during the past year in the adoption of the| pany has been exhausted. Were private concerns made, at the same time failing themselves to suggest 
process by the various town authorities, but expected | carried on under the same plans speedy bankruptcy | # better remedy than that proposed. On the other 
that the great pressure on the latter would bring | must ensue, and public companies form no exception hand it is a pleasant thing for the nitro-glycerine 
them to their senses in the appreciation of the un-| to financial laws. The plan of the company, how- | C°™munity to contemplate a happy release from a 
rivalled advantage of the A BC process. ‘The Board| ever, has been stated to be that of starting branch | Condition of matters which was cramping, fettering, 
relied with confidence on ‘‘some active sanitary | companies, from which its profit would be derived irksome, and all but fatal to commercial success. 
measures being shortly introduced by the Govern-| rather than from its own operations as a matter of They can afford to be jubilant at the prospect of a 
ment which will compel the adoption of some system | business. In other words, it seems to have been speedy delivery from the thraldom of the Nitro- 
of treating sewage, and the ABC process has| intended that the parent company should not bear | Glycerine Act, and even to go to the extent that 
nothing to fear from competition.” ‘The only other | commercial fruit of itself, but only from its offspring. | O?° of their indiscreet witnesses did, of asserting 
remarkable feature of the report is the secession of | This, however, seems a kind of reversal of the order that nitro-glycerine was 80 safe and so harmless 
Mr. Christopher Rawson, as the general manager, | of things, for if the parent stem does not bring that it might with impunity be kicked, thumped, 
perhaps the greatest loss the company could sustain. | forth fruit, its branches are not likely to produce beaten, and tossed about, as though it were 80 much 
So far for the report, mostly quoted verbatim, | better results, gruel. ‘That was a case of zeal outrunning discre- 
but now for the facts. In a little more than five} The variation in the price of Native Guano shares | 4°" with a vengeance, and although it could do the 
years the Native Guano Company has literally} during the last four years has been something | ©@US¢ of dynamite—which the witness was advoca- 
wasted 100,000/. ; we say distinctly wasted, because | astonishing, far exceeding the instances we quoted | !29g—no_ good, the discernment of the Committee 
we are acquainted with all the chief items of its | as regards other companies at page 391, anfe, in our suffered it to do no harm. 
expenditure by personal experience. Its chief|article on ‘* Public Companies and Patents.” In} Major Majendie substantiated his propositions with 
branch, the Hastings Sewage Manure Company, is | 1870 the shares were nominally worth 5/., but were | ability and judgment, showing the fallacy of certain 
now being wound up in Chancery, an order of the | unsaleable at that price, Suddenly, within a few | points of evidence, admitting the truth and sound- 
Master of the Rolls being that creditors are to send | months, they rose to 45/. per 5/. share, now they sell| ness of others, and modifying where reason and 
in their claims by the 26th June, for adjudication on | at about 2/., thanks to stock-jobbing operations. common sense indicated modification to be neces- 
July 2nd proximo. ‘The works at Hastings were| The meeting held yesterday at the Cannon-street | sary. We must, however, do the major the justice 
run up so hastily that, on the machinery being first | Hotel was certainly the most turbulent we have | to say that his scheme was so well propounded at 
started, it broke out on some of its bearings. | ever witnessed. Mr. W. C. Sillar took the chair, | the outset that the modifications were very few and 
Following a grand ‘*‘ opening” dinner, three of the | and calmly stated the deplorable circumstances of | far between, the subject being one of which he, 
employés were suffocated and killed. The remainder | the company. Practically the total loss seems to| from his experience, is perfect master. Where his 
of the operations of the Hastings Sewage Company | have been 130,000/.,, as some of the recently issued | facts or opinions had been questioned by witnesses 
will soon become public property, by reports from | shares were sold at 12/. premium. It was with |—and the gunpowder fraternity did this consider- 
the Courts of Chancery, ‘The estimates for the | great difficulty that any business was got through, | ably—he produced evidence in reply which they had 
construction of the works were under one-third of | and the intervention of the police was frequently | done wisely not to have evoked, as it placed them, 
their actual cost, so far as contractors’ bills amounted | urged. Eventually, however, anew set of directors} upon some points, in a more questionable position 
to. But taking collateral expenses it is impossible | was elected, but the meeting refused to pass the | than they had previously seemed to occupy. Justice, ‘ 
to fix any ratio between the estimated and actual] last year’s accounts without a proper audit. | however, was done to all, and whilst admitting the 
cost, Amendments, and additional ameridments, were|care and discretion exercised by the leading manu- 
Leamington was another scene of the company’s| proposed, one being that the company should be | facturers of black powder there is no denying or 
operations. A reference to the Rivers Pollution | forthwith wound up in the Court of Chancery, and | concealing the fact that the gunpowder Acts are in- 
Commissioners’ Report (which, however, was de-| that legal proceedings under the sanction of that | efficient for the proper protection of the community, 
cidedly partial and unjust), and to the weekly papers | court should be taken against sundry individuals.|and that in many small works, and in numerous 
published at Leamington, would disclose a state of |} We cannot, in fear of the laws on libel, report | magazines, authority is required to override apathy 
failure, through nothing but sheer ignorance and | what passed, as the most opprobious epithets were |and systematic neglect of common precautions. 
carelessness, that endangered not only the existence | freely bandied about. At last the extraordinary | The Committee are now in possession of all the 
of the Native Guano Company, but of the health of | meeting was held for the creation of new shares to | facts of the case both pro and con, as brought out by 
the place. Yet here they produced native guano| the value of 20,000/. in 1/. and 5/. shares. Certain | the evidence, which they will now proceed to deal 
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advice of some of the largest shareholders as to the 
question of raising fresh capital, and the result has 
been that the committee have made a report, urging 
the raising of new capital, to which we shall subse- 
quently allude. 

In continuation, the directors state their entire 
conviction that the A BC process is of great value, 
that by its means sewage can be purified without 
nuisance of any kind, thata valuable manure can be 
produced which is readily saleable, and would leave 
a satisfactory profit. Presuming on these state- 

























































They will then report to the 
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which not only sold readily at 3/. 10s. per ton, but 
was worth much more. It is at this place that the 
company has made shipwreck. ‘Lhe sewage is 
extraordinarily rich, hence the great value of the 
manure they produced, But on no occasion was the 
effluent fit to pass into a running stream of any 
kind near which dwelling houses existed. 

Bolton and Leeds were other scenes of the com- 
pany's operations. In Leeds their success, in regard 
to the effluent, was all that could be desired. In 
regard to Bolton we have no personal knowledge as 
regards results. But in both cases the direct opera- 
tions of the company have ceased. In regard to 
Southampton the company have had to pay enormous 


would raise this money to continue the operations 
of the company, despite the fact that four of them, 
who had formed the committee of investigation, 
already referred to, had in their report utterly con- 
demned all the past proceedings of the directors. 
The report was refused to be read to the meeting, 
and hence occurred one of the most shameful scenes 
that ever disgraced a public meeting. 

It is a pity that a process, which certainly con- 
tains several elements of success, should thus have 
beensohardly dealt with. Let us hope, however, that 
the new shareholders will exercise that virtue— 


large shareholders determined that in any case they | with in private. 


common sense—which all the previous operations of 


House, and upon their report a Bill will be framed, 
in fact, one has been already drafted. Then will 
come the fight in the House, and that there will be 
a fight, no one who was present at the sittings of 
the Committee doubts, for there were members of 
that Committee who developed gunpowder pro- 
clivities during those sittings. On the other hand, 
a sufficiency of common sense and, probably, of 
power rests with the great majority—about fourteen- 
tifteenths—of the Committee members, to enable 
them to ¢ any equitable measure they may re- 
commend, the measure will be equitable the 
discriminating judgment of many of the members 








fines for not completing the contract to deal with 


the company have entirely ignored. 





composing the Committee, and the desire of them 
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all to investigate the whole question thoroughly, and 
apart from party or trade interests, may be taken as 
a guarantee. In view of the statement recently 
made to the House by the Premier, of the work now 
before it, it is just possible that legislation may not 
take place during the present session. But come 
when it will, if the Act be based upon the suggestions 
of Major Majendie, we believe it will not fail to 
satisfy even its opponents, although it may not 
altogether please them. 


MUNICIPAL AND SANITARY 
ENGINEERS. 


In our last week’s issue, see page 433, we gave an | 


abstract of several papers read at the meeting of the 
Association of Municipal and Sanitary Engineers 
and Surveyors, held at Birmingham at the end of 
May. We propose to review this week the papers 
read at the meeting not already noticed by us. 

The utilisation and purification of sewage was a 
question that chiefly occupied the attention of the 
meeting, and Mr. FE. Monson, of Acton, near London, 
read a paper entitled “The Sewage Difficulty,” 
including the value and purification of sewage, 
farmyard, and artificial manures. Referring to 
the history of the sewage question, as one un- 
known until within the memory of the present 
generation, he defined the three causes which led 
to it, namely, the water-closet, the new method 
of removing town refuse, and a new style of farm- 
ing. Referring to the numerous experiments which 
had been made both on the small and large scale, 
in regard to the purification of sewage, he came to 
the conclusion that if human excreta were removed 
by water, as in the closet, the only mode of purifi- 
cation was that of passing sewage through the soil. 
In the neighbourhood of large towns the great price 
asked for land forbids the chance of successful irri- 
gation taken in a commercial point of view. Hence 
he considered that it was a fair question to ask 
whether, under such circumstances, the water- 
closet system should be dispensed with. Yet tak- 
ing the whole question in review, there was no 
method which equalled the closet system, as water 
carriage for the removal of house refuse, and its in- 
troduction had been a boon to highly populated 
districts. But it was attended with the great evil of 
producing noxious gases in the sewage, and, conse- 
quently, was productive of danger in houses, and 
the chief cause of the sewage difficulty, which, in 
fact, was derived therefrom. ‘The water-closet system 
wasted, in his opinion, the valuable products of 
town refuse, which ought to be used as a manure 
to increase the fertility of the soil. In respect to 
the estimated value of sewage, he stated that there 
was no demand for it, and he considered that if it 
had to be pumped it could not be utilised at a pro- 
fit, but it might pay if supplied by gravitation. He 
therefore recommended that town authorities should 
direct their attention to purification by filtration, 
and to ultilisation to a limited extent, as this required 
less land, and did not involve great expense. He 
thought that as purification was the main object, 
one acre would only be required for each 1000 
persons ; but for the utilisation of sewage, one acre 
would be required for each 25 persons, the land 
being cropped in both cases. By such purification 
the effluent of the sewage might be safely sent into 
a stream not used for the purposes of water supply. 
In conclusion, Mr. Monson referred to cognate sub- 
jects, such as the separate removal of the soluble 
and insoluble constituents of the sewage, the dis- 
posal of the precipitated suspended matter, and the 
use of artificial manure. 

The discussion, in view of the anniversary dinner, 
was adjourned to the following day, when it was 
opened by the President, Mr. L. Angell, who read, 
as preliminary, a short paper on the entire subject. 
He considered that the sewage question presented 
itself in three aspects: the sanitary, which was the 
most important; the municipal or financial; and 
lastly, the agricultural aspect, Under the sanitary 
aspect it was universally allowed that the excreta 
should be deodorised and removed as soon as pro- 
duced ; but the point was as to how this should be 
best effected. Although many objections had been 
made to the water-closet system, he felt. sure that 
those who had experienced its benefits would never 
agree to its cessation, ‘The privy and midden 
system would soon become things of the past, owing 
to the advance of the hydraulic system. Earth 
closets were effective enough in theory, but costly, 
cumbersome, and inconvenient in practice, although 
very suitable for country houses, villages, gao 





and circumstances of an analogous class. The earth 
system was not applicable to the removal of liquid 
house refuse, and, consequently, sewers an 
inevitable necessity both for domestic use and street 
draining. In the metropolis the Commissioners 
of Sewage had abolished 30,000 cesspools, and 
London was now the healthiest place in the world. 
According to the opinion of the Rivers Pollution 
Commissioners, Manchest. ad Salford, if un- 
masked, would present a total of about 60,000 cess- 
pools. The usual death rate of Salford showed the 
terrible vonsequences of this state of matters, It 
had been stated that by the water-closet system rivers 
had been converted into elongated cesspools, but 
this was preferable to the local putrefying cesspools 
|by which many towns were honey-combed. Ile 
entirely objected to a water supply derived from 
|rivers which flowed through farmed lands and in- 
|habited banks. If the small necessary supply of 
| pure water, for domestic purposes, were (a Bo 
|from pure sources, the standard of purity question 
| would be much simplified, and many places re- 
\lieved from sellie obligations. In respect to 
ithe question of sewage disposal he considered that 
laboratory experiments and chemical analysis had 
| proved altogether unreliable in practice. In no one 
| case had chemical processes, devised for the treat- 
j}ment of sewage, proved a commercial success, on 
| the contrary, the result had been heaps of unsaleable 
| manure, and requests on the part of the company 
ito be relieved from obligations under contract. 
The actual problem to be solved by such chemical 
processes was how to recover two pennyworth of 
jammoniacal salts out of a ton of sewage. Yet 
chemistry had been a great aid to the sanitary 
engineer. He then entered into an account of the 
various chemical processes which had been brought 
forward, showing their general or special defects, 
subjects which | were subsequently dealt with in 
other papers read before the meeting. In conclusion, 
he stated that if absolute purity was aimed at, the 
earth, either by the process of intermittent filtration 
or by irrigation, was the best and cheapest means 
of attaining it. Sewage farming might not have 
been so profitable as had been expected, but it had 
proved the cheapest and most satisfactory method 
of disposing of sewage, and with greater care 
and judgment, it was susceptible of much improve- 
ment. 

At the conclusion of the reading of the President's 
paper, others were read describing Whittbread’s, 
Dr. Anderson’s, the Phosphate Sewage, and General 
Scott’s lime and cement processes, all of which have 
been repeatedly dealt with in the present and pre- 
ceding volumes of Encrncerina. Mr. Milburn gave 
a description of the drying machine for sewage, &c., 
which we have already noticed on the occasion of a 
visit to Leicester last year, where it was temporarily 
in operation. It may now be seen at the Inter- 
national Exhibition at South Kensington. 

General Scott entered into a lengthened exposi- 
tion of his plan, stating that he thought all were 
coming to the opinion that although small towns 
might possibly with advantage apply the sewage to 
land, such would be impossible in large districts, 
where it would be better to take out the solid 
matter first. In large towns there were two means 
of disposing of the sludge, namely, that of digging 
it into the land as manure, or endeavouring to get 
some product from it which would repay a portion 
of the cost of treating the sewage. He pointed out 
the all but impossibility of adopting the first method, 
financially, for according to his calculations a town 
of 100,000 inhabitants would incur an annual cost 
of 6500/. in cartage of the sludge alone. Expensive 
as drying the sewage deposit is, he thought it most 
economical to dry it on the spot by draining off, as 
far as possible, the water, but by first using the 
lime process for precipitation. By following his 
plan of burning the residue, if they did not get 
first-rate Portland cement, there would be at least 
an excellent lime for agricultural purposes ; yet the 
same iime might be economically used for cement 
} purposes, 

Mr. Lemon, in continuing the discussion, said he 
did not believe that the treatment of sewage could 
be made profitable. He referred to the loss of the 
Birmingham Sewage Act on its second reading, 
owing to the opposition of Sir Robert Peel and Sir 
Charles Adderley, as an extraordinary instance in 
which a report of a Select Committee was ever 
pushed to a division. ‘The consequence was that 
the corporation had to find out some new plan, 





| contended that it was possible to make a profit from 
| the produce of a sewage farm. The result of the 
discussion was summarised by the President, by hia 
stating that towns must not — to make a profit 
out of sewage, and he distinctly charged Govern- 
ment officials as having led them into error in this 
respect, consequent on which he insisted that 
Government should help them out of the serape. 

After the reading of a paper by Mr. Skelton on his 
Catoptric lamps, merit of which consists in re- 
flecting downwards the rays of street lamps, the 
half of the light of which hitherto been lost in 
space—the business of the annual meeting was con- 
eluded by the usual votes of thanks to all parties 
who had aided the proceedings of the Association 
at Birmingham. 

On the following morning, May 30, the members 
visited Saltley, the site of the sewage works. We 
are thankful to find that a great improvement has 
taken Ea in the locality since our last visit, 
when the stench was something terrible. The sewage 
arrives at Saltley, which is about two miles from 
Birmingham, by gravitation, and passes into settling 
tanks. A short distance above these, slaked lime is 
sent into the sewage, which is largely impregnated 
with sulphate of iron derived from the “ pickle” 
used in the Birmingham factories. The lime water 
or milk is delivered into the sewage so as to insure, 
so far as possible, an intimate mixture of the two, 
The total amount of lime used daily is about 12 tons. 
At present the tank arrangement at Birmingham is 
only on a partial extent to what itis proposed to be 
carried out, and owing to the recent energetic action 
of the corporation under difficulties in which they 
ought never to have been placed, and which we well 
know they tried every means to obviate the action of, 
an injunction from the Court of Chancery has been 
restrained to give the corporation adequate time to 
carry out the proposed arrangements, As these, 
at present, are in an imperfect state, we forbear to 
enter into any particulars of the construction, which, 
however, we have already noticed in a preceding 
article. 

From the abstracts we have given it will be evi- 
dent that the sewage question is still in a most un- 
satisfactory state. The borough engineers and sur- 
veyors candidly admit that they are not in a position 
to recommend any definite course in regard to the 
disposal of sewage, inasmuch as all the existent 
schemes have resulted in partial or total failure, 
While much sound common sense was evidenced in 
many of the papers and the discussion, there were 
signs of only a limited knowledge of the subject on 
the part of several of the members. ‘This isa matter 
of no great surprise. The sewage subject requires 
a knowledge of engineering, chemistry, geology, 
and also botany, including that of animal and 
vegetable physiology, which few persons possess, 
Taking each of these points we do not hesitate to 
say that the engineering and chemical difliculties are 
simply a question of money. But engineers, 
chemists, corporations, and local boards have to 
contend with the geological and remaining condi- 
tions which nature presents, and which in some cases 
will be insu “an except at an enormous cost, 
These difficulties we have carefully discussed in 
many preceding articles, Irrigation, precipitation, 
and filtration have all been successful, either indi- 
vidually or collectively, in many parts of England 
and Wales, leaving out the question of cost, profit, 
and loss. It is evident, however, that decision on 
the disposal of sewage must now become analogous 
to that of the water supply. In other words, sewage- 
disposal rates must go side by side with water and 
parish rates. At first sight this may appear an in- 
tolerable burden, but it must be borne. It will 
become simply a question of life insurance, for each 
life saved by sanitary improvements adds essentially 
to the labour and money-producing power of the 
community at large. 





THE STABILITY OF A FLOATING 
PARALLELOPIPEDON, 

Tue Nautical Magazine for April, in an article 
criticising severely ‘tie blunders of a notoriously 
fallacious writer on naval architecture, is some- 
what unfortunate in its illustration of the con- 
ditions of stability of a floating parallelopipedon 
having a square section, and half ite volume im- 
mersed in water. The elementary principles of 
stability appear to be clearly enough defined in the 
article in question; but the investigations to 
determine the curve traced out by the metacentre 





which placed them under extraordinary difficulty. 
After remarks from cther members, Mr. Pritchard 





have led to the delineation of a metacentric curve 
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which, as we shall show, in no way resembles the | 
true locus. : M's . 

The following diagram, Fig. 1, is given in the 
Nautical. ‘The line wr represents the water-line in 
any one position, B the centre of buoyancy, M the 
metacentre, G the centre of figure, being also the 
centre of gravity. M A is the arm of the lever 
tending to turn the body towards the right, and to 
bring the two diagonals of the section into the 
vertical and horizontal positions respectively. Then 
we are told 

“The position of the metacentre M is shifted 
along one of the loops of the looped curve as the 


| 


in relation to the floating body as absolutely as the 
boundary of the body is fixed to it. The article in 
the Nautical fixes the metacentric curve in space 
while the body is being revolved, and in Fig. 1 it | 
will be seen that while the floating body has a | 
symmetrical section—a square—the metacentric | 
curve is placed unsymmetrically with regard to it. | 
Another property of the curve of metacentres is | 
that it has always two, but can never have more | 
than two, tangents parallel to each other in any | 
direction. 
That part of the theory of floating bodies relating | 


From this a definition of the metacentre can be 
easily deduced. Suppose the body floating at any 
angle of inclination and a vertical line through the 
centre of buoyancy in that position be drawn in the 
body. Next suppose the body to be revolved 
through an indefinitely small angle from this po- 
sition, then the point of intersection of the vertical 
through the new centre of buoyancy with the line in 
the body, which corresponded with the vertical 
through the old centre of buoyaney, will be the meta- 
centre for that position. 

The Nautical rightly states that the body will be 


to the curves of buoyancy, flotation, and meta-! in unstable equilibrium when the sides of the square 
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body turns upon the axis G ; and when the inclina- 
tion /Gm is 27 deg. 55 min. the heeling moment 
has its maximum value, the length of the arm of 
couple being then .33674 ft. The metacentre 
actually describes only one of the loops, passing 
over it four times while the body makes one revolu- 
tion. The four loops make a complete diagram of 
measure of stability, or, rather of instability, for any 
— . position} of the centre line G/. That 
ine is always cut by the curve of the complete 
diagram at a point that is distant from G a distance 
=G M, the metacentric measure of stability. In 
this diagram G M is always a minus quantity ; it is 
not Aeight above the centre of gravity, but always 
depth below it.” The writer then goes on to obtain 
analytical results, and gives equations in accordance 
with which ‘the small looped curve is drawn.” 
Now it may, we think, be shown that instead of 
this “small looped” curve being correct, one or 


two of the properties of metacentric curves prove | 
that it would be impossible for the metacentre to | 


trace out either of the four loops shown on the 
diagram. ‘The root of the error lies in the fact that 
the writer in the Nautical Magazine misapplies the 
term ‘‘ metacentre” when dealing with finite angles 
of heel, owing to an erroneous assumption that 
it is always the point of intersection of the vertical 
through the new centre of buoyancy, with the 
middle line plane of the floating Vod . The 
metacentre, however, is only in the middle line 
plane for indefinitely small angles of heel, and in 
well-written books which deal with the question of 
stability, this latter condition as to nal angles is 
clearly stated in definitions of the metacentre. 
Bouguer, the celebrated French writer, to whom the 
discovery of the metacentre is due, confined his 
application of it to comparatively small angles of 
heel, and it was left for Dupin, another great French 
writer, to trace the locus of the metacentre, and to 
extend its application to finite angles of heel of any 
magnitude. 


Dupin shows that the metacentric curve is fixed 











centres, although perhaps the most interesting as 
well as instructive of the whole, remained almost 
neglected from the time of Dupin until it was taken 
up in 1871 by Messrs. W. H. White and W. John, of 
the Admiralty—the latter now of Lloyd's Register of 
| Shipping. Those gentlemen, in a comprehensive an 
| exhaustive paper ‘On the Calculation of the Stability 
| of Ships, and some matters of interest relating 
| thereto,”* revived the subject, and added much to 
| our knowledge on a most important branch of naval 
| architecture. Among the numerous cases they dis- 
| cussed was one exactly similar to the example selected 
by the Nautical Magazine, namely, a parallelopipedon 
having a — section, and floating half immersed 
in water. Fig. 2 we take from their paper in the 
| 12th volume of the 7ransactions of the Institution 
of Naval Architects, and in it M, M: M; M, M; M, 
M, M, represents the metacentric curve, which it 
will be seen differs widely from the four loops given 
in Fig. 1. 

The curve B, B,. . . B, represents the curve of 
| centres of buoyancy, and the properties of this 
| curve and the curve of metacentres may be briefly 
| stated as follows: 

To find at once from them the metacentre and 
centre of buoyancy for any inclination of the body, 
draw first the water-line, which passes through the 
centre of the square. A tangent lel to this will 
touch B, B, B, . . . in the centre of buoyancy for this 
position, and a perpendicular to the water-line from 
this point will be a tangent to the metacentric curve, 
and where it touches will be the metacentre for that 
position. 

The curve B, B, B,, &c., is the curve traced out 
by the centre of buoyancy as the body revolves 
through an angle of 360 deg. The metacentric 
| curve M. M2 Mj, &c., is the evolute of B, Bz B,, &c., 
| or, in other words, the locus of the intersection of 
| consecutive normals of the curve B, B, B,, &c, 
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section are vertical and horizontal. ‘The inference 
is also correct, that if displaced from this position 
the body tends to place its diagonals, one vertical 
and the other horizontal ; but in consequence of the 
fallacy as to the metacentre the writer gets the sup- 
posed metacentre at the centre of figure in the latter 
position, which, instead of producing stable equili- 
brium, would produce * neutral” equilibrium, 

Turning to Fig. 2, and supposing 2 a to represent 
a side of the square section, and / its length, it may 
easily be shown that the metacentre is below the 
centre of figure in the upright position, and above 
the centre of figure when a diagonal becomes the 
water-line. By the well-known formula for the 
height of metacentre above centre of buoyancy we 
have 
M, B,= > and F B,= 


tye NS] R 


.*. FM,=M, B,—F B,= =~ 


thus showing that the metacentre in this position is 
one-sixth of the immersed depth below the centre 
of figure, and the position is, therefore, one of un- 
stable equilibrium. 

If on the other hand we suppose the water-line to 
be wd, the centre of buoyancy will be in the diagonal 
ac at a depth below F equal to one-third of F c. 

The water-line is then= 2 a4/2, and the meta- 
centre above centre of buoyancy is: 

B, M, =}. fe ls aa/?2. 
-. FM,=§ao 2-—}a¥ 2=4ay¥ 2. 
showing that the metacentre in this position is as 
much above F as the centre of buoyancy is below F. 

The nature of the metacentric curve from M, to 
M can best be traced from that of the curve of 
centres of buoyancy of which it is the evolute. 

If we take the origin at B, and rectangular 
ordinates parallel to the sides of the section, it can 
easily be shown that the curve B, B, B, isa parabola 
having its vertex at B,, and its principal axis in 
B, F. It, of course, follows from the symmetry of 
the figure that the remaining part of the curve of 
buoyancy is made up of three equal and similar 
parabolic arcs. The vertices of the four parabolic arcs 
are at B, B, B and B, in the centre lines of the 
figure, and the four arcs join at points B, B, B, and 
B, on the diagonals. It is easily seen also, since 
the tangent to the curve of buoyancy revolves with, 
and is always parallel to the line of flotation, that 
the different branches of the parabolic section have 
common tangents at their points of junction. 

The curve M, M, is the locus of the centre of 
curvature of the arc B, B,, and the radius of curva- 
ture of the parabola increases from the vertex B, 
to B:, so that the curve rises in a continuous curve 
from M, to M;. At B, the radius of curvature is a 
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maximum which produces a cusp in the metacentric | Thus, with en as is well known, th®| raising the steam in our boiler from the 
curve at M,, and since B, B, is equal and similar to| pressure is more uniform than with ordinary powder, | pressure corresponding to the tem ure T and 
B, B,, we have a branch Mz M_ of the metacentric| and consequently not only will a given initial | relative volume », to that to 'T, and »,, 


curve equal and similar to M, M,. Similarly the 
other branches of the metacentric curve are pro- 
duced, there being eight equal and similar branches 
connected by eight cusps. 

We have dwelt at length upon these curves 
because the example in question is the simplest 
perhaps that can be chosen, and the misapprehen- 
sion of the Nautical Magazine as to the metacentric 
curve is not at all uncommon. If we suppose the 
parallelopipedon to be immersed to either more or 
less than its half depth the problem becomes 
considerably complicated, and instead of there 
being eight cusps on the metacentric curve there 
are sixteen cusps. For these cases, however, 
as well as for the forms which the curves of 
buoyancy and metacentres assume in other cases, 
and in an actnal ship, we must refer our readers 
to the excellent paper by Messrs. White and John, 
to which we have already alluded. 


URBAN RAILWAYS.—No. XII. 
From railway resistances proper, to the retarding 
action of brakes, the transition is obvious and 
natural. On a level line and in the absence of wind 





the normal resistances alone will bring the train to 
rest within a period, ora distance, readily deducible 
with the aid of the formule advanced in the last and 


previous papers. ‘There are not wanting, however, 
direct data, derived from experiments instituted for 
the sole purpose of ascertaming the distance tra- 
versed by a train, when suffered to run freely from 
the period when the given velocity was attained until 
motion ceased. Mr, Bramwell, from experiments on 
the South-Western Railway with an 160-ton train, 
found that the distance traversed was almost exactly 
a mile (1800 yards) when the initial velocity was 
40 miles per hour. The mean resistance per ton, 
r= 38 ° , must consequently have been 25 lb. This 
8 

resistance will be found considerably higher than 
either of the formule cited in the last paper would 
appear to indicate, but it must be remembered that 
it is not exclusively made up of railway resistances 
proper. Mr. Bramwell estimated that at least 4b. 
out of the 25 lb. would be due to partial vacuum and 
consequent counterpressure in the cylinders. 

From other experiments, on a line near Liverpool, 
it was found that a train of carriages with the engine 
detached, covered 24 miles before coming to rest, the 
initial speed in this instance being 45 miles per 
hour. The corresponding mean resistance may be 
ascertained, as before, to be 12.9lb. per ton. A 
comparison of the two experiments shows very 
clearly the inherent retarding power of a locomotive 
when the regulator and cylinder cocks are closed, 

In the same series of experiments a trial was made 
with slide brakes, and the 24 miles formerly traversed 
was reduced to distances varying from 100 to} 200 
yards, hence the mean retarding force must have 
been increased from 12.91b. to 570 Ib. and 285 Ib. 
per ton. 

With ordinary brakes, Colonel Yolland deduced 
resistances varying from 150 lb. to 3501b. per ton 
of the load on the wheels braked. Recent trials 
with the Westinghouse air brake confirm these 
earlier experiments. 

Thus, in the instance of the experimental train 
tried by the Midland Railway Company in April 
last, the mean retarding force exerted by the 
brakes, as deduced from the distance traversed, 
averaged 184 lb. per ton of the load on the braked 
wheels. When the retarding force was deduced 
from the observed fime of stoppage, and not from 
the distance traversed, its mean value was found to 
be increased to 272 lb. per ton. The apparent in- 
consistency in the intensity of the retarding force 
arose simply from the fact that the pressure exerted 
by the air brake was comparatively insignificant at 
the moment of its application, and ually in- 
creased in intensity towards the end of the run. It 
is the opinion of the writer, who was present at the 
trials above referred to, and made a careful analysis 
of the results, that the retarding force of the 
Westinghouse brake was but little short of 400 lb. 
per ton, for the few seconds immediately preceding 
the stoppage of the train. Indeed this condition is 


almost a theoretical necessity of the results attained. 

The more uniform the intensity of an accelerating 
or a retarding force, the more close will be the 
approximation between the results derived respec- 
tively from the time and the distance traversed. 





velocity in the shot at the moment of leaving the 
muzzle be attained with less maximum pressure 
upon the gun, but the values of the mean accelera- 
ting force of the powder as deduced from time and 
space respectively, will not exhibit so wide a dis- 
crepancy as in the instance of ordinary powder. 
This will be evident from the following analysis of 
experiments with an 8-in. rifled gun. 





Velocity in Miles Force in Pounds per 
per Hour. Ton. 





j | 
| Maxi- | Deduced Deduced 





Mees. | mum. from Space. from | ime. 

miles. | miles. | _ Ib. Ib. 
Pebble powder .... 488 | 927 | 8,765,156 | 9.361.780 
Ordinary powder, 675 | 886 | 8,006,959 (12,372,600 
Brake... - 


82.5 | 50 220 | 297 

For purposes of comparisoa we have appended to 
the above Table the results deduced from one of the 
trials of the Westinghouse brake. It will be noted 
that in each instance, the variance in the intensity 
of the the force during the period of its action is 
well indicated by the differences subsisting between 
the last two columns of the Table. 

On the Metropolitan Railway the steel rails be- 
come so polished under the constant traffic, that the 
skidding friction will probably be considerably 
lower than the average on ordinary lines, The engine 
almost invariably slips in full gear at starting, hence, 
since the tractive force could then hardly exceed 
4$ tons whilst the weight upon the drivers is 30 
tons, the adhesion cannot be estimated at more than 


th of the weight, or 345 lb. perton. The brakes 
3.0 





will obviously be subjectto thesame limitations, conse- 
quently, since — of the District train weight, 
and ths of the Metropolitan, are controlled b 
brakes, the maximum retarding forces cannot we 
exceed 260 lb. and 140]b. respectively. In our 
calculations, it will be remembered, the mean values 
adopted are 100 1b, and 200 Ib. per ton, and these 
=— include the increased resistance of the engine 
when the regulator is closed. 

We have now to review briefly a few questions 
relating to the generation of steam on an urban 
railway, where, as we have seen, the conditions 
differ widely from those obtaining on ordi ines, 

In Articles V. and VL, the work to be ‘ormed 
by an urban locomotive has been shown to be highly 
irregular and intermittent. Thus, on the level line 
the steam is full on for 75.1 seconds, and entirely 
shut off for the succeeding 70 seconds. On the 1 
in 100 rising grade the ive periods are 130.7 
and 68.6 seconds, and on the falling gradient 51.7 
and 79.9 seconds. The periods of work and repose 
alternate too frequently to admit of any great vari- 
ation in the activity of the combustion, hence if 
blowing off is to be avoided the mean rate of com- 
bustion will be such that the pressure will fall 
whilst the steam is on, and will begin to rise im- 
mediately the steam is cut off. The boiler and its 
contents will thus act as a compensating reservoir 
to store up the heat evolved by the combustion 
which occurs during the time steam is shut off. The 
desideratum obviously is that the full pressure should 
be regained just at the moment when the train is 
ready to start from the station, and we may now see 
how nearly this desideratum can be attained in 
practice. 

In the Metropolitan locomotive boiler the average 
quantity of water may be estimated at 5900 Ib., and 
the space then reserved for steam would contain a 
further quantity of about 3000 Ib. of water, The 
weight of metal partaking of the temperature of the 
water is about 88001b., and since the specific heat 
of the former is .114, water being unity, we may for 
convenience substitute 1000 lb. of water for the 
8800 lb. of metal. It has already been noted that 
in ordinary working on the Metropolitan Railway 
the steam pressure ranges between the limits of 
95 lb. and 130 1b. per square inch. Itis desired now 
to ascertain how many pounds of coal will in effect 
be stored up in this rise of pressure. 

The latent heat (/) of steam at the temperature 
T, is expressed with sufficient accuracy by Rankine’s 
formula : 

1=966—.7 (T-212 deg.) . . .« (I) 

And the number of units of heat expended in 


may be obtained from the following equation : 
V=6900(T,—T) + 8000 (/ ee a Te | 
oy-l ok 
For 95 lb. pressure: T=334.6; 1880, and »=247 
For 180 lb pressure: T,=355.6; 1,866, and #,:=190 
Hence by substitution, 


V=6900 (355.6—334.6) + S000 ( oo | 6 6m 


147,915 units of heat. 

But the evaporative duty of 1b. of coal in our 
boiler is 9 lb. of water from a temperature of 
100 deg., hence the number of units of heat utilised 
in each pound of coal will be: 

9 (355.6+866—100)— 10,094 units. 

The rise of pressure from 95 lb. to 130 Ib. indi- 
cates, therefore, a storage of the whole of the 
p 147.915 

10,004 





effective heat evolved in the combustion o 


= 14.65 Ib. of coal. 

Now in Article X. we found the consumption of 
fuel in the instance of the 126-ton train, with low 
tractive force and brake power, to be 34.41b. per 
train mile, or 6.93 lb. per minute. Hence, premising 
a uniform rate of combustion, the compensatory 
action of the boiler is such that the engine might 
concentrate, in one minute, the performance of 
1+ 1 = 3.11 minutes average work, without 
entailing a further reduction of pressure than the 
35 lb. which has been found to obtain on the 
es Sage Railway. In other words, the steam 
might be full on for one minute, and be shut off 
during the following 2.11 minutes, and still the 
pressure would not fall below 95lb., and the full 
pressure of 130 1b. would be regained at the end of 
the period. 

e feed pump and steam jet afford additional 
means of meeting the special conditions of inter- 
mittent working on an urban railway. In the 
Metropolitan engine, where the normal rate of 
evaporation is under 4 Ib, per square foot of heating 
surface, the steam jet is jally influential. In 
the poner d coal-testing boiler, which has about 
one-half of the heating surface and grate area of 
the Metropolitan engine, the ordinary rate of 
evaporation is 6 lb. per square foot, The sister 
boiler at Wigan, witha serge 79 evaporated 9.6 lb. 
per — foot of surface, and 9.58 lb. of waier per 
pound of coal. With a chimney draught and with 
another sort of coal the rate of evaporation was 5.8 Ib. 
per square foot, and this was increased to 8.7 lb. 
per foot when half the tubes were plugged, both 
quantity and economy being little ahected by the 
reduction in heating surface. The performance of 
Aveling and Porter's engines at the Agricultural 
Society's trials of 1871 ranged from 5.19 lb. to 
7.09 Ib. per square foot; Bauschinger’s locomotives, 
2 . = pe ree parte way, from 4.4 lb. 
to 7. .; Gooch’s g engines, as reported b 
Clark, appear to have averaged 6.47 lb., and his 
express engines, upon the same authority, at times 
evaporated no less than 13 1b, of water per square 
foot of heating surface. The reserve of power in 
the Metropolitan boiler is therefore unquestionably 
great, but the extent to which this reserve is 

ractically available is, at least, open to question. 
he atmosphere of the line is eminently offensive at 
times even now, and if more fuel were consumed in the 
covered portions its offensiveness would be enhanced. 
We use the word offensive rather than dangerous, 
because analyses have shown that the proportion of 
the dangerous constituent—carbonic acid gas—is 
but 6 parts in 10,000, or by volume some 50 per 
cent, more than is found in the pure external air, 
and considerably less than obtains in a theatre or 
opera house towards the end of the performance, or 
in the streets of Manchester during foggy weather. 
The solid impurities in the air of an underground 
i necessarily be ; 


has 

strong beam of an electric t to be a semi-solid 
rather than a gas. The possible constituents of the 
mixture churned in the a omen ria 
a heavily worked underground line we con- 
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THE LATE MR. JAMES SAMUEL. 

Mr. Jawes Samven, whose death we regret to place 
on record, was born in Glasgow on the 21st March, 1824, 
and after the usual course of classical education at the 
High School, attended Professor Gordon's classes for engi- 
neering at Glasgow University, and was arti Jed in 1839 
to Mr. Daniel McKain, engineer of the Glasgow Water 
Works. He came up to London, and was soon after ap- 
pointed resident engineer of the Eastern Counties Railway in 
1846, which position he held for several years. It was during 
his connexion with this railway that—in conjunction with 
Messrs. Adams and Richardson—he brought out the fish- 
joint patent, to the improvement of which he devoted years 
of study and attention, which under various modifications 
resulted in those now universally adopted on all railways, 
and has contributed more than any other invention to in 
crease the security and lessen the cost of maintenance of the 
permanent way of railways. He likewise carried out nume- 
rous experiments on light engines and steam carriages with 
the object of reducing the weight and cost of the rolling 
stock of railways with very satisfactory results. 

On leaving “the Eastern Counties Railway, 
structed successively the Morayshire, the Newmarket, 
the Llanelly extension, and Vale of Towey Rail 
ways at less cost per mile than any that had hitherto been 
made. and the new stone bridge over the River Avon at 
Evesham is one of his works. Early in 1858 he made—in 
conjunction with Mr. John Pitt Kennedy—plans and esti- 
mates for the line of railway from Smyrna to Kassaba, 
and thence to Ushak, the former part of which railway has 
since been carried out, and in 1861 he went out to the 
United States to report and estimate upon the Grand Rapids 
and Indiana Railway through the State of Michigan. He 
was then continuously engaged in inspecting and reporting 
France, Germany, and 


he con- 


on various railways in America, 
Russia, andin Uctober of the year 1863, went out with a party 
of engineers to report upon the feasibility of constructing a 
ship canal between the Atlantic and Pacific Oceans by way 
of the River San Juan and the lakes of Nicaragua, but 
found the cost of the line indicated by the French engineers 
(from whose preliminary surveys the scheme originated) 
would be far in excess of that contemplated by the pro- 
moters. In 1864 he was appointed engineer-in-chief of the 
Mexican Railway from the Pert of Vera Cruz to the cities 
of Puebla and Mexico, which post he continued to hold to its 
conclusion, whilst during 1871-72 he carried out a railway in 
Cape Breton for developing the extensive coal mines of that 
region. He expired on the 25th May last, aged only 50 years. 
FIREPROOF FLOORING. 

As bearing on the subject of so-called fireproof buildings, 
now being considered in our columns, we think it will 
prove of interest to refer to some experiments recently 
carried out at Erith at the works of Messrs. Easton and 
Ar‘erson. We have already dwelt upon the fact that 
wrought iron as commonly employed to resist the action of 
fire, and even when protected by concrete, has shown itself 
to be entirely unreliable in fireproof structures. Itis how- 
ever well known that fireclay forms a much more efficient 
material for protecting wrought iron from the destructive 
action of intense heat, and it is with the application of this 
material by Mr. J. Whicheord, the engineer to the 
National Safe Deposit Company, that such good results 
were obtained the other day at Erith. The arrangement 
consists merely in employing a number of fireclay blocks 
about 9 in. long, and from 14 in. to 2 in. thick, formed on one 
side with recesses of an | form, so as to fit closely to the web 
and bottom flange of the wrought-iron girder. The outer 
sides of the blocks can be made of any desired form to re- 
ceive ceiling arches or joists. The blocks being placed 
upon the girders, meet underneath the bottom flange, and 
the longitudinal as well as the transverse joints are made 
good with fireclay. Returning to the experiments at Erith. 
A furnace 15 ft. long and 4 ft. wide in the clear was con- 
structed, and across the top a rolled iron joist of J section, 
17 ft. long, 10 in. deep, and with 5 in. flanges, was laid, 
spanning the length of the furnace. ‘Lhis girder was pro- 
tected with blocks in the manner above described, and on 
each side of the girder, brick arches were built abutting 
against the side walls of the furnace. Over the top of the 
arches and girders a thickness of concrete was laid, 
and the floor thus formed was loaded with pig iron 
to one-fourth of its breaking weight. After the structure 
was thoroughly dried, » fierce wood fire was made up 
in the furnace, and was maintained for 24 hours, when 
large quantities of water were thrown on the heated mass, 
The deflection of the loaded girder had when heated 
amounted to 1} in., but when the weights were removed, 
and the beam had cooled, the deflection disappeared, and 
it remained apparently uninjured, although the fireclay 
sheathing was vitrified on the surface. 

A second experiment was made on the 28 ult., when a 
fierce fire was kept up for 14 hours, and then maintained 
moderately for 28 hours more, after which it was suddenly 
extinguished with cold water. The deflection of the 
loaded girder had been jin. at the commencement of 
the trial, and reached a maximum during the fire of ly in., 
reduced to } in. when the load was removed but before the 
beam was cold. Ultimately, however, it returned to the 
original amount of ,'; in. 

Altogether this experiment, which was carefully carried 
out, shows the enormous resisting power of the fireclay blocks, 





and it may be mentioned that one end of the girder which pro. 


jected through the brickwork of the furnace was quite cool, | and Wales. Mr. Halliday attended the meeting, and de- 


when the fire was at its hottest, and no appreciable expan- | livered an 


address. The men employed at the Abercarne 


sion was observed. The beam will be employed in the | Colliery have resumed employment on the 10 per cent. re- 


building for which it was originally intended. 


NOTES FROM SOUTH YORKSHIRE. 
Suerriztp, Wednesday. 
Messrs. John Brown and Company (Limited), Sheffield. 
Annual Report.—The annual report of this great undertaking 
is not of so favourable a nature as usual, owing, the directors 


state, to the high price of materials, the disturbed state of 


Spain, and strikes of workmen. Could ore have been ob- 
tained as was expected, a heavy loss would have been avoided 
on rail contracts. The collienes purchased by the company 
last year have been of essential benefit. The erection of the 
blast furnaces at Aldwarke is being delayed until the prices 
of materials are still further reduced, and affairs in Spain 
become more settled. A revaluation of the company’s pro- 
perty, land, &c., has been made, and is of a satisfactory 


nature. The “ goodwill” account is reduced from 200,000/. 
to 50,0001., after which it is proposed to pay a dividend of 
eave 98331. to be 


5 per cent., which will absorb 34,5627. and 
carried forward. The works and plant are in an efficient 
condition in all respects. 

Annual Report of Charles Cammell and Company 
(Limited), Sheffield. —This document shows the year’s profits 


to be 113,9671., to which is added the balance brought for- | 


ward, 18,9201, making a total of 132,888/. available for 
dividend, out of this an interim dividend, in January last, 
absorbed 40,000/., leaving 92,888/. now to be dealt with. 
This the Board propose to dispose of by carrying 40,0007. to 
the reserve fund and paying a dividend of 4/. per share 
making the like interim dividend 10 per cent. for the year. 
The reserve fund would be 70,0001, but by a special article 
40,0001. are applied to the reduction of the Oaks Collieries 
purchase. The 200,0001. worth of debentures issued for 
raising the amount of this purchase have all been taken up— 
the collieries being now in the possession of the company. 
In taking stock all the materials have been valued at the 
present price—owing to the great fall in prices—and not at 
the invoice cost. All the buildings, machinery, and plant 
havo been maintained in a thoroughly efficient state, and are, 
in all respects, in good condition. 

Tonnage of Coal to London by Rail.—During the last 
month 20,835 tons of coal less than during the same period 
of last year have been carried to London. During the first 
five months of this year the Midland carried 645,246 tons, 
the Great Northern 350,699 tons, the London and North- 
Western 389,670 tons, and the Great Eastern 252,530 tons, a 
considerable falling off as compared with last year's figures. 
Of Silkstone the Great Northern carried 27,176 tons, and of 
the thick Barnsley coal a greatly diminished tonnage. From 
the Derbyshire coilieries, chiefly served by the Midland line, 
151,513 tons were sent over that system to the metropolis in 
May. Clay Cross sent 23,000 tons, and Langley Mill 25,500 
tons, while eight of the chief Derbyshire pits sent 86,000 tons, 
as compared with 71,600 tons during May 1873. 

Dronfield Gas Light Company.—At the annual meeting 
of this company a dividend of 4} per cent. was declared. 


The Wages Question in South Yorkshire.—There is every 
reason for supposing that a serious dispute is on the eve of 
arising with the miners, which will throw many thousands 
out of employ. The notices of reduction expire on July 8, in 
most instances for 12} per cent., but in some cases a drop of 
20 per cent. is required. Both proposals meet with an 
equally determined resistance from the men. 


NOTES FROM THE SOUTH-WEST. 

Penrhiweeiber Colliery.—On Saturday a three-feet vein 
of coal was struck by Messrs. Glasbrook at their new colliery 
in the Rhondda Valley. Sinking operations were commenced 
at this colliery over two years since, and although it is the 
company’s object to sink down to the steam coal, yet it is 
understood that they intend to utilise this splendid vein as 
soon as possible. The depth of the seam, from the surface at 
this particular spot, is 133 yards. It is said that the coal, 
as far as time has permitted it to be proved, is of the best 
quality. This vein has been worked for a number of years 
in afew places only in the valley, but as it “ crops” near to 
the surface in these places, the quality is not so good as that 
of some worked at some distance down. 


Cattewater Pier and Harbour.—A provisional order for 
constructing the Cattewater Pier and Harbour has been con- 
sidered by a Committee of the House of Lords. The Sutton 
Harbour Company and the Corporation of Plymouth opposed 
the order, with the view of obtaining security that private 
interests should not override those of the public; but the 
committee refused] to hear all the corporation witnesses, 
and stated that they would recommend the House to con 
the order granted by the Board of Trade. 

Grand Trunk Railway of Canada,—Mr. 8. J. Seargeant, 
who for the past nine years has been secretary of the South 
Devon Railway Company, and also secretary to the Associated 
Companies’ Committee, has resigned those Seem, 
having been appointed general manager of the G 
Railway of Canada, the salary of which important post is un- 
derstood to be 25001. per annum. 

Maesteg.—The staple trades of this place continue in an 
unsatisfactory condition, orders being scanty and the men 
irregular in the pursuit of their calling. On Saturday there 
was a “pay” under the reduced rate, being the first on the 
scale which has taken place in the district since the deter- 
mination of the masters to lower wages to the extent of 10 
per cent. 

Labour in Wales.—The colliers of the Neath district as- 
sembled, to the number of about 2000, at a mass meeting on 
Saturday, and passed resolutions pirdging themselves to 
support the men either on strike or locked out in England 
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duetion ; and it is probable that the principal works in the 
Rhondda Valley will soon be in operation once more. A 
correspondent at Merthyr states that in consequence of the 
many calls upon its purse the Miners’ Union is unable pro- 
perly to meet the requirements which would follow upon a 
general strike or lock-out in the Principality; and the leaders 
are consequently anxious to see a resumption of work. 


Workmen's Cottages.—Great efforts are being made by 
the London and South Wales Coal Company, proprietors of 
the Dunraven and Blaenrhondda Collieries, to provide suit- 

| able house accommodation for their employés. There has 
| been for some time past a great demand for dwelling-houses 
in the district, and tm consequence the working classes have 
had to suffer great inconvenience, and continual complaints 
| are made of overcrowding, which very much endangers 
| health. The company are also erecting substantial offices 
| and workshops at their Dunraven Colliery. 


Great Western Railway.—The Great Western Railway 
| Company have stated their intention of altering the broad 
| Gouge lines between Chippenham (Thingly Junction) and 
| Weymouth, Salisbury, and Bathampton, Witham and Wells, 
| Maiden Newton and Bridport, Devizes and Holt, to the 
| narrow gauge, during the present month. The execution of 
| this extensive work will necessarily involve some interruption 
| to the train service; but every effort will be made to carry 
| on the traffic with as much regularity as possible. During 
| the progress of the alteration the company will decline to 
|; undertake the carriage of coal, minerals, or other heavy 
| traffic upon the lines in question, except such as they may 
| be able to convey under special arrangements with the 
freighters. 

Strike at Mr. Gladstone's Colliery.—The manager of Mr. 
| Gladstone’s colliery at Aston, Flintshire, has refused to dis- 
| miss four non-union men as required, and has also de- 
|clared that the men must submit to a further reduction in 
wages. 

| Coal Traffic on the Great Western.—During the past 
|month the Great Western Railway, of which the South 
| Wales coalfield is the principal feeder, carried a larger 
quantity of coal than that conveyed by it in April last. he 
|imerease is principally attributable to an augmentation 
in the tonnage sent from the four largest Aberdare collieries. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.—The report of the pig iron 
market is still very unfavourable. During the past six 
months the demand, especially for shipments, has been very 
small, and, on account of the curtailment of production, 
which has now existed to a greater or lesser extent for three 
months, prices have not fallen to a point sufficiently low to 
bring about any revival of business. The most prominent 
and disagreeable feature in the market, during the past week, 
has been the development of an unhealthy speculation. One 
class of operators, tempted by the high price, had sold iron 
they did not possess; while another class, tempted by the 
small quantity of iron in the country, sought to monopolise 
the stock and put themselves in a position to dictate prices. 
The consequence of this state of matters is that legitimate 
business becomes more and more restricted every day, and 
great exertions are made to hurry every available ton of iron 
into store. As long as the “rig” continues the same un- 
settled feeling will exist. Business is almost entirely limited 
toa squaring of contracts between the “ bulis” and “ bears,’’ 
as consumers and shippers are unable to pay the prices com- 
manded for iron delivered into store. The deliveries into store 
are on & very large scale. On Saturday 1000 tons were sent 
in, and on Monday twelve pairs of scales were kept con- 
stantly going. ‘The price of pig iron went up to 1U5s. last 
| Thursday, but at the close of the market that day 103s. was 
|taken. On Friday 102s. Gd. was paid at the opening, and 
the market closed firm at 101s. business was done on Mon- 
day at 104s. and 105s. cash, sellers in the afternoon asking 
| 10o8., and buyers offering 102s. 6d. prompt .cash. A partial 
| collapse took place yesterday, business being done at 9/s. 6d. 
| cash, sellers over 96s. Monday no buyers, and 81s. end of 
| July was quoted, but etill no buyers. Business was 
done in the afternoon at 92s. 6d. cash Monday, buyers 
| 946. 6d. prompt, sellers 96s. Only two transactions 
w 





ere reported this morning, namely, 95s. prompt, and 
| 92s, 6d. nine days fixed, closing with buyers at these 
| rates, sellers 95s. 6d. prompt. The market was quict in the 
afternoon, sellers nominally 100s., buyers 98s. Yester- 
| day 2049 tons were stored, and about 1500 tons have been 
| sent into store to-day, the quantity in store now being about 
| 33,200 tons as against 25,225 tons at the end of May. Iron 
| for delivery a month forward is almost unsaleable at any 
| price. Last week's shipments amounted to 5483 tons as 
| against 13,127 tons in the corresponding week of last year, 
the decrease on the week being 7644 tons, and the total de- 
crease since last Christmas being 121,262 tons. 

The Scotch Blast Furnaces.—A few furnaces, including 
three at Coltness, have been put out of blast, but others have 
| been or are being relighted. Three have been blown in at 

Langloan, where there will soon be seven in blast; two, in 
addition to the new furnace, have been relighted at Summer- 
lee Iron Works ; some have been put in blast at Shotts; and 
two out of the three furnaces at Wishow belonging to the 
Glasgow Iron Company have been put in blast, the third 
requiring some extensive alterations. There are six furnaces 
in blast at Coltness. 

The Miners.—Practically no change has taken place in 
connexion with the dispute between the miners of k- 
shire and their employers, the ironmasters. The salemasters 
and their workmen a pe come to terms, al a 
number of instances they are getting comparatively little 
work, Messrs. Addie’s men (Langloan) have lately “ caved 
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in” and gone back to their houses, the encampment being 
declared by the local authority to have been a nuisance. 


The Monkland Coalfield. — While strenuous efforts are 
just now being made to carry the Glasgow, Bothwell, Hamil- 
ton, and Coatbridge Railway Bill through the House of Lords 
(it has already passed through the House of Commons), the 
chief feature in connexion with which is the opening up of 
the comparatively virgin coalfield of the Bothwell district, it 
is somewhat refreshing to learn that the statements that have 
been made regarding the Monkland coalfield being almost 
exhausted are not founded on fact. Such, at all events, is 
the opinion of Bailie Baird, of Airdie. That gentleman stated 
ata meeting held last week that he had been asked to 
examine into the truth of the statements made by the pro- 
moters of the Bothwell Railway Bill, and that after careful in- 
quiry he bad found that from Coatdyke, by Stanrigg and 
Whiterigg on to Slamannan, there} was enough coal to 
supply one million of tons per annum for the next ninety 
years. He was perfectly satisfied that that was under rather 
than over the estimate, and he had not ineluded in it the 
large district that would be opened up by the North Monk- 
land Railway. There was, in his opinion, really a larger 
amount of coal yet to work in the Monkland district than his 
friends of Gartsherrie (Messrs. William Baird and Co.) would 
jike to give them credit for. 

Glasgow Water Supply—Defective Provision for Extin- 
guishing Fires on the South Side.—The Glasgow Corporation 
Water Committee and the Police Board were waited upon on 
Monday by two influential deputations regarding the defec- 
tive water supply on the south side of the city and the meagre 
provision for extinguishing large fires in that district. One 
deputation consisted of the owners of engineering establish- 
ments, foundries, and other public works, and the other con- 
sisted of members of the Fire Insurance Committee repre- 
senting offices having large interests at stake in Glasgow. 
(ttention was directed to the fact that within the last two 
years four fires had occurred in the district referred to which 
were of such magnitude that they proved destructive to well- 


nigh 150,C00/. worth of property, a very large proportion of 
which ought to have been saved by a more abundant supply 
of water and more efficient fire-extinguishing arrangements. 
The deputation representing the fire insurance offices re- 
ferred to the greater number of fire stations in Liverpool and 
Manchester, and to the higher rates of insurance paid in 
Glasgow in consequence of the increase in the risk. Both 
deputations were courteously received, and they were pro- 
mised at both of the interviews that the memorials presented 


would receive the most anxious consideration. 


Edinhurgh Industrial Musewm—The internal arrange- 
ments in the recently-erected portion of the Industria! 
Museum, Edinburgh, are being rapidly pushed forward 
towards completion. By the removal of the partition that 
used to divide the occupied from the unoccupied portions of 
the main hall, the elegant proportions of the building. and 
the airy and graceful character of the structure, are finely 
displayed. The western area of the hall, and the space under 
the galleries, will be oecupied with{specimens of structural 
materials and articles illustrative of military, naval, and me- 
chanical engineering—in fact, a continuation of the class ‘of 


exhibits at present laid out in the opposite end. In the centre 
of the hall there is being erected a full-size model of the gate- 
way of the Sanchi Tope, India, an excellent example of 


Indian architecture. The first range of galleries are set apart : 
one section for the exhibition of specimens of porcelain, 
pottery, and glass manufactures, and the other, which is 
already open to the public, for samples of fancy work in metals, 
carvings in wood and ivory, &. It is expected that the 
other portion of the gallery will be opened by the end of 
the present or the beginning of next week. The upper 
gallery is being fitted up to receive the contents of the High- 
land and Agricultural Society's Museum. A large chamber 
off the west end of the main hall, and corresponding to the 
room at the east end. which is already occupied, is to be de- 
voted to the illustration of practical geology, and will be so 
arranged as to receive an assortment of models of mines, and 
a collection of metallurgical specimens. There is already em- 
bedded in the floor, and rising from it to a height of 22 ft., a 
fac simile of an iron colamn known as the Deihi Lat, which 
is an object of special interest, inasmuch as its purpose 
and use are unknown or matter simply of speculation. 


Sale of the Lighthouse Steamer Pharos.—This steamer, 
which was formerly owned by the Commissioners of the 
Northern Lighthouses, but has now been superseded by a new 
vessel of much larger proportions, was offered for sale by 


public auction last week in the salerooms of Messrs. Lyon and 
Turnbull, George-street, Edinburgh. She was formerly ex- 
posed for sale, but the yn price seemed to be too high to 
call for the bidders, and it was reduced to 12007. on the 
second occasion. A considerable number of intending pur- 
chasers were present, and the bidding was somewhat spirited. 
The highest bid was .20201., the purchaser being Mr. John 
Key, shipbuilder, Kirkcaldy. 

Burntisland Dock Worl:s.—The town council of Burntis- 
land and the directors of the North British Railway Com- 
pany have had several conferences of late regarding the 
loading apparatus and general equipment of the new dock, 
when completed. It has been agreed that the machinery 


chall be of the most approved kind for despatch and safety, 
espectally of coal traffic, and a deputation proceeded to 
Cardiff some days ago to examine and report upon the 


arrangements and appliances in operation at that great coal 
shipping port. 


Manoasrrerovs Mrygrats.—The proprietors of blast 
furnaces in the Ruhr Basin are seeking more and more for 
manganiferous minerals, with which, if they cannot make 
actual spiegeleisen, they can at any rate produce more or 
less steel pig containing 3 or 4 per cent. of manganese. 
Manganife: us minerals are being imported into the Ruhr 
district from Spain and Algeria. 





IMPROVED METHOD AND APPARATUS 
FOR MANUFACTURING GAS.* 
By Mr. Jonw West. 


Tue facts and principles which constitute the science of 
the distillation of coal, for the production of illuminating gas, 
have been well understood for years past by intelligent and 
practical makers ; they have known that coal when dis- 
tilled at low heats yields the greater part of its volatile 
matters in the form of heavy liquid hydro-carbons, and but 
little permanent gas which is rich in quality ; also that with 
an increased tem ture of distillation the gaseous products 
increase while the liquid products decrease, until at the 
highest workable temperature with clay retorts, the gaseous 
volume attains its maximum, although its quality becomes 


rer. 
mt is also well known that by prolonged distillation at high 
temperatures impurities in the gas are produced. Such, for 
example, as di-sulphide of carbon, which, for the greater 
part, is irremovable, in a practical way, by purification. 
Further, it has been well known, that if coal be distilled in 
thin strata a greater volume of gas is obtained, and thatif the 
distillation be conducted under certain conditions, the yield 
of gas will not only be greater than it is from equal weights 
of coal distilled on the usual plan, but the gas so produced 
will contain far less of the troublesome impurities. Notwith- 
standing the general ‘knowledge of these facts, the tendency 
during some years past has been in the direction of raising 
the temperature of distillation with a view to obtain the 
largest possible volume of gas, and tocompensate for its de- 
ficiency in illuminating power by mixing with it a proportion 
of the gas from cannel coal. This practice has been, so to 
speak, forced upon gas makers by the obligation to pay divi- 
dends and the absence of any system of distillation, whereby 
the true, or, at all events, an approximation % the true 
maximum in quantity and quality could be obtained. 

It is not my intention to imply that efforts have been want- 
ing to effect the distillation of coal in gas making in accord- 
ance with what I conceive to be the true philosophical method, 
on the contrary, for I am fully sensible that many men of 
high reputation have endeavoured to solve the pooblen. So 
far back as about 1815 or 1816, Clegg invented and put into 
operation his revolving web retort, m which coals were dis- 
tilled in an exceedingly thin stratum at a moderate tempera- 
ture. Other inventors followed in the same track, and al- 
though the construction of their distilling apparatus differed 
widely from Clegg’s, the object was the same. The last 
illustration is to Te found in Messrs. Porter and Lane’s 
system, in which the coal by means of an endless screw is 
driven through a vertical retort. This system received the 
approbation of some gas engineers of repute, but it appears 
in common with Clegg’s and other inyentions of the kind not 
to have stood the test of prolonged working. These failures 
were not due to any fault in the principle of distillation, but 
to the construction of the apparatus, and the destructive 
effects produced on the materials of which the apparatus was 
made. Clegg’s web system failed, if I have been rightly in- 
formed, by reason of the destruction of the iron web, the 
sulphur in the coals having acted upon it, forming a sulphide 
which rendered the web brittle and ultimately unfit for use. 
The same thing, I understand, occurred with the screw of 
Messrs. Porter and Lane’s retorts which caused it to break 
into pieces after a limited period of operation. In addition 
to the evils pointed out in the system referred to, the coke 
was of a very light, friable, and inferior character. 

By way of introduction to an exposition of the system I 
am about to bring before you, I venture to direct your at- 
tention to a few brief extracts from the works of competent 
authorit'es on the distillation of coal, with a view to render 
quite clear the principles by which I have been guided. 

In the third edition of Clegg, page 122, it is said, “In 
all cases with the same degree of heat, the thinner the 
stratum of coal the better the gas,” and on page 128, “ It is 
well known to every one connected with the manufacture of 
coal gas that a thin straturn is desirable, chemist 
out the various causes and effects, The quantity of tar and 
ammoniacal liquor is much increased when the coal is acted 
upon slowly, as the centre portion must be when decomposed 
in mass.” 

Dr. Muspratt in his excellent article on coal in 
“Chemistry as applied to Arts and Manufactures” says, 
“When compact masses of coal are thrown in heaps of 
1} ewt. (now most frequently 2 cwt.) into retorts heated to a 
bright redness as in now done, they are exposed to two very 
different conditions; the surface of the mass—the exterior in 
contact with the intensely hot retort — is instantly decom- 
posed and charred.” 

As the heat penetrates to the centre, and a red-hot mass 
of charred material of considerable thickness comes to sur- 
round the decomposing coal within, as happens towards the 
end of the distillation, the whole of the hydro-carbons, 
namely, ‘light oils, volatile hydro-carbons, olefiant gas, 
and even light carbide of hydrogen iteelf, that are 
eliminated, are decomposed in passing over such an extent of 
heated surface, and pure hydrogen is almost alone evolved. 
The earbonie acid, which is formed from the union of the 
oxygen of the coal, and of the air admitted with the carbon 
of the coal, is also partially decomposed during the whole of 
the process but in an opposite direction; not by depositing 
carbon but by taking up more and being converted into ear- 
bonie oxide which is evolved with the gas. These are the 
true sources of the hydrogen and carbonic oxide in gas; they 
are not necessary results of the distillation, but products of 
the decomposition of distilled matter.” He further says, 
“The affinity between carbon and hydrogen seems to di- 
minish with the temperature,” and after citing certain 
chemical facts asks, “ aoe gr end to - ude tha 
there is a temperature at w in the process com posi- 
tion, es and volatile hydro-carbons should be 


formed and which yet should be unable to decompose | * 





~® Read before the British Association of Gas Managers, on 
the 9th inst. 
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them into com ds, poorer in carbon?” and expresses 
his opinion there is such 
must be far below th 


of 
carbon found in coal is uced in the later sts 
distillation.” ee ssid 

Seeing that such are the opinions of men of high authority, 
and that men eminent as gas engineers have essayed to devise 
practical methods, although, as appears, not with complete 
success in respect to enduring mechanism for distill coal 
in the process of gas making in a scientific and t 
manner, after much thought upon the subject, I have devoted 
myself to the task of at least improving the ordinary system 
of gas production, and I will now place the scheme ore 
the Association as lucidly as my abilities will permit. The 
apparatus is shown in the accompanying engravings, in which 
Fig. 1 is a front elevation of tae bench, showing the trolly 
and apparatus for elevating the coals, Fig. 2 is a transverse 
section of the retort bench showing the charger and an end 
elevation of the trolly, and Fig. 3 is a back elevation of same. 

The retorts employed are preferably Sr. and may 
be set 5, 7, or more, as desired, in an arch in the usual way. 
Each end of the retort is open, and at each end there is a 
mouthpiece and lid, but in single settings only one ascension 
pipe is employed, which rises from the back mouthpiece b. 
An overhead truck is used, having an attached shoot; this 
truck is filled with coals by means of a very simple lifting 
apparatus, which in my case is driven by a band from the 
engine that does the other needful work. The truck at the 
Maidstone Works runs on rails on the top of the retort stack, 
but may if necessary run on a railway in the centre or at the 
side of the retort house. A trolly runs on rails laid in front of 
the benches, provided at the upper part with a hopper to 
contain coal, also with stages on which the “ chargers,” to 
be presently described, rest. There is an arm and rod b 
which a slide at the bottom of the hopper may be actuated, 
and the coals allowed to fall through a vertical shoot into the 
“charger,” while a winch actuates a pulley, and thereby ad- 
justs the stage to the level of the retorts to be charged. 

The hopper, which may be made to hold about a ton of 
coal, is charged from the truck when requisite. 

The “charger” is a wrought-iron carriage running on 
wheels at its sides. Its bottom consists of a series of in- 
verted Y pieces stretching from side to side with ports be- 
tween them, which ports are covered by the bars of a slotted 
slide, or by a series of five-bladed rollers, so as to ent the 
issue of the contents of the charger until the slide is drawn 
forward, or the rollers set in motion. At the ends of the 
charger there are iron bearings in which rest a wrought-iron 
shaft, which traverses the length of the charger within it. To 
the back end of this shaft there is attached by means of a 
cam or crank a stout iron plate or slide, free to move upwards 
or downwards in guides attached to the back end of the 
charger, while the front end of the shaft externally to the 
charger terminates in a clutch, so that a long rod with a cross 
handle may be expeditiously attached or removed. The ar- 
rangement is such that if the plate at the back end be up, a 
halt-turn of the handle, and with it, of the shaft within the 
charger, shall depress the said plate to such an extent that its 
lower edge shall be below the bed of the charger. In ad- 
dition to this, however, the shaft is made by simple con- 
trivances to perform another duty, for on turning the hendle 
of the rod back to its first position, the open spaces of the 
bottom slides are made to coincide with the openings in the 
bottom of the charger, or the internal rollers are thrown into 
gear, so that when the charger is pushed or drawn a sufli- 
cient distance its contents shall be distributed upon the floor 
upon which it runs. In order to insure the delivery the 
wheats at the side of the charger are serrated on their edges, 
so as to impart a vibratory motion. 

From this description an impression may be produced that 
the apparatus is intricate in construction, and open to ob- 
jection on the score of its lability to become deranged. I 
believe that any such impressions if uced by the verbal 
description, will be at once removed by an inspection of the 
charger itself, and an illustration of its action. In order that 
you may do this I have brought a working machine before 
the Association. Supposing the hopper to be filled with coals 
and the charger to be — on the stage of the trolly, as at 
C, that the retorts have had their lids removed, and contain 
the coke of a previous charge, the first operation is to fill the 
charger, and to effect this the arm is pushed upwards, the 
slide or bottom plate of the hopper is thereby removed from 
the opening, which it serves to cover, and the coals are free 
to fall through an attached vertical shoot into the charger 
below, which they do, and fill it in an instant. As soon as 
this has taken place the arm is —_ hone ey pe and the 
opening of the again closed. trolly is now placed 
opposite to the or te be charged, the stage having been 
adjusted to the needful level, the charger, heme Lye 
closed and the end slide at its lowest position, is by 
means of the attached rod into the retort, driving the eoke 
before it, and expelling it completely and cleanly frora 
retort, whence it falls into # barrow F ssn below the 
mouthpiece, is instant] closed, and man who works 
charger then gives a f-turn of the cross handle and draws 
the charger back which delivers the coal in an even layer on 
the retort floor, and finally reaches the trolly quite 
empty. The trolly is moved on to the next retort, the tront 

Pf the charged retort fixed, and the operation repeated as 
many times ea ene , 
1 the operations just specified are with 
t ease and expedition at the Maidstone Works. Three 
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paring this with the ordinary system it is necessar 
into consideration the frequency of charging, and on this 
point experience has led me to the conclusion that char of 
rather more than half the usual weight worked ior half the 
usual time will be most advantageous ; for not only must 
the quantity of gas be considered but the quality of the coke 
must also receive due attention, for no scheme can be re- 
garded as a practical one if this point be overlooked or 
ignored. , 

The number of men to be employed will depend to some 


to take 


first working was with five D retorts from which excellent re- 
sults were obtained, but these heve been taken down and re- 
placed by 14 retorts in two arches of seven each, in order that 
a more extensive and complete investigation might be made, 
but although the most strenuous efforts have been made, it 
has been impossible to complete them and get them up to a 
sufficient temperature to distil coal in a satisfactury manner. 

I am therefore obliged to confine myself to a statement of 
results and deductions arrived at by trials made by Mr. F. 
W. Hartley, in conjunction with myself, in January last with 








extent on the magnitude of the works; it would be possible 
for two men and a boy to perform all the operations needful, 
for as the back lids are refixed before the charge is put in, it 
would only be necessary to expel the coke frou a few retorts, 
replace the back lids, and the second man would be free to 
attend to the closing of the front end. Indeed it would be 
quite possible for one man and a boy to do the work with 


greater ease and advantage than with rake drawing and 
thovel or seoop charging. 

In very large works a greater number of men than three 
might be employed with advantage, and the time during 
which the returts ere of necessity open still further reduced. 

Another impression which may be produced in the min ls 
of all who have not seen the system in operation is, that the 


























the setting of five retorts just referred to. Two tons of coal, 
which with 5 per cent. of cannel in the ordinary process of 
distillation yielded gas of an illuminating power of 14 candles, 
when worked off without any cannel on the improved 
system, yielded an increased volume of gas of more than 10 
per cent. possessing an illuminating power equal to that of 
the gas produced from the mixture of coals and cannel in 
the old process. Both the ordinary gas, and the gas pro- 
duced by the new system, were purified by oxide and lime, 
both were perfectly free from sulphuretted hydrogen, and no 
colouration was given to a turmeric test-paper exposed to jets 
of both gases, but the gas made on the new system contained 
only half the quantity of sulpho-carbons, although it was 
not subjected to scrubbing as was the other gas, 
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wear and tear account in respect to retort and charging ma- 
chinery would be heavy as compared with the ordinary 
system, but my experience during some months of experi- 
mental operations enables me, however, to express a convic- 
tion that this would not be the case. Five clay retorts, with 
which the charger had been used for five months, showed 
no sign whatever of wear from the running in and out of 
the charger, and are in every respect as good as when first 
put into use, while the charger itself is as sound and sub- 
stantial in every as when delivered from the workshop. 
Indeed, to show how little the charger is effected by its ex- 
posure to the heat of the retorts, one was left in the middle 
of a closed and wel! heated retort from which a charge had 
been previously expelled for some hours, and when taken 
out was found to be quite uninjured, and it has been in 
active use since. 

In respect to the other parts of the apparatus there is 
really no part of it which is exposed to much wear and tear, 
and all parts are both simple and substantial. 

At the time I proposed to read a paper on the scheme, I 
intended and expected to be able in such paper to include 
statistics, showing the result obtained by at least one month's 
working upon a larger seale on the system ; all that energy 
and effort could do to accomplish this has been done. My 




















With respect to the residual products the coke was greater 
in bulk, but of about the same weight as on the ordinary 
process, as nearly as could be ascertained, of most excellent 
quality, well fitted for general use, and for use in the furnaces, 
as appeared by the fact that the fires were kept up for half 


the time with it alone during the experimental trial, and no | 
as been confirmed by | 


greater weight was used. This fact 
workings afterwards with the new coke. 

The quantity of tar and liquor could not be conveniently 
determined, co uently this was left for after experimental 
trials, which, oy mere stated, I have been unable to have 
earried out. 

Besides the consideration of the increased production per 
ton of coals carbonised, the better quality and purity of the 
gas, the excellent coke produced, the reduction of the number 
of the retorts required on account of the more efficient work- 


ing of those in use, and probable reduction of wear and tear | 
there is another all important point to be 


witn this 
dealt with, i.c., that of the labour required. 

With statistics to bring this before you, I must confess I 
am not prepared, for working with a limited number of re- 
torts, no definite data could be fixed upon from which to 
draw deductions on this important subject. I know it isa 
custom with some to show on paper savings of 50, 60, and 











70 per cent. in labour, with things which turn out complete 
failures. Iam not disposed to do that, but I must say that 
the facility and ease with which the work can be done in- 
duces me, as well as others who have seen the system in 
operation, to come to the conclusion that there will be a very 
great reduction in the amount of labour required. Another 
remark I would add to this is, that in my opinion labourers 
receiving a lower wage may be easily brought in, as there is 
not that excessively laborious task of drawing and charg- 
ing to be performed which necessitated the employment of 
only men of very strong constitutions, on the ordinary 
system. I have previoudt stated that the charges shall be 
somewhat heavier then half the usual amount, and that such 
charge will, as far as present experience enables me to 
judge, be worked off in half the usual time, and it is antici- 
pated on this ground alone an increased yield per mouthpiece 
per 24 hours, and if this be the case, the number of retorts 
will also from this cause be reduced with the consequent 
saving in fuel account and wear and tear, to say nothing of 
labour. 

The foregoing deductions in respect to labour and periods 
of charging are, of course, based upon what is really in re- 
spect to a gas-making system limited data, and it might on 
oveasions be advisable under some conditions to resort to two 
hours, or two and a half hour charges with a less 
weight of coals per charge, but any such deviation 
from the plan indicated would not in my opinion 
affect the general results. 

What I believe to be the best form of retort bench 
for the working of the system is the one I have 
brought before you, i¢., a short bench open at both 
ends, but the system of charging can be adopted 
to all existing forms. When short retorts with back 
ends are employed the light charges might be drawn 
with a rake immediately before the charger is 
brought in front of the retort, the men with the 
trolly and charger following on after the men draw- 
ing. in quick succession. 

For through retorts atrolly and machine on both 
sides of the benches would be required. In this 
case the coke might be drawn first in the manner 
indicated for short retorts with blank ends, or to be 
thrust out the whole length with one machine, which 
machine or “ charger” is drawn back again and is 
followed by the other machine to the centre when 
both of them must be turned in gear, and, deliver- 
ing their charges, be drawn from the centre out- 
wards on to their respective trollies ready to pass 
on to the next retort, thus finishing their work 
simultaneously. The system also enables us to use 
nuts or screened coal, which can be obtained at a 
much cheaper rate with advantage, and when large 
coals are used the cost of breaking them so as to 
present them in a proper form for distillation is very 
trifling and is not worth a consideration compared 
with the advantage derived. 

The most important features in the. system (as 
before indicated) however, are the enhanced volume 
of gas per ton, its increased luminosity, and its 
greater freedom from sulpho-carbons, and even 
supposing that practical working should fail to de- 
veka results to the full as good as those obtained 
experimentally, there remains such a margin of 
advantage that I have the fullest faith from past 
experience that the system will be found commer- 
cially valuable in a very high degree. 

In respect to the cost of plant for working the system as 
compared with the cost of plant of equal power for ordinary 
working, I am not at present prepared to make any definite 
statement, but must content myself by saying that unlike 
many schemes which have been pat forward for charging re- 
torts by b or h aids, it will not be attended 
by a large extra outlay of capital; the only extra cost neces- 
sary being for coal-lifting gear, overhead trucks, trolly, the 
rails upon which they run, the charger, and the back mouth- 
pieces, and lids, and part, if not the greater part, of the ex- 

nditure on these will, according to 4 views, be saved by a 

ess cost for retort setting. Another advantage of the system 

is that it can be readily applied to both large and small works. 

Such, gentlemen, are the facts and conclusions arrived at in 
respect to my system. I place it before you under condi- 
tions much less favourable than I hoped to do, and should 
have done had the result of a prolonged experimental! trial 

| been in my hand, but I feel sure that you wiil give it an 
| impartial consideration, and whatever your verdict may be, 
welcome it as you welcome all efforts which are brought 
| before you tending to the solution of the problem of how to 
| distil coal for gas production, consistently with the truths of 
| chemical science, and a due regard to commercial success. 
As soon as the new apparatus is ready, and experimental 
trials can be carried out, they will be made under the direc- 
tion and control of gentlemen whose names and reputation 
will command your confidence, and the results will be pub- 
lished. 








Tue Vrertie Moy raGne.— The quantity of rough zine made 
| last year in the establishments of the Vieille Montagne Zinc 
Mines and Foundries Company was 40,295 tons. The com- 
pany also made 5666 tons of zine white and 32,925 tons of 
rolled zinc. 








Avsrgatias TeLeGrarnic ComMusication. — The 
Eastern Extension, Australasia, and China lelegraph Com- 
pany (Limited), has offered to reduce its rates between London 
and Port Darwin, North Australia, to 3/. 5s. for a minimum 
of ten words, 6s. 6d. to be charged for every additional word. 
A ding reduction is pro} to be made between 
India and Port Darwin. This proposal is based on an annual 

subsidy of 25,000/., reducible if more than 50,000 telegrams 
| are forwarded annually over the company’s Australian line. 
The Postmaster- of South Australia bas lett Adelaide 
for the other Australian colonies, to negotiate in regard to 
a eubsidy on the basis of the company’s offer. 
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MARINE SAFETY VALVES. 
To rae Eprror oy ExorneeRina. 

Sm,—Having lately observed the animated discussion 
going on im your columns concerning marine ye | valves, I 
now send you a drawing of a ay sagt safety valve, 
such as we have had in use here for the last few years; 
when properly designed and kept in order it gives great 
satisfaction. 

The lift of the valve is only 4 millimetres, and this has 
been found sufficient in ordinary cases to relieve the boiler ; 


we have lately added a cock ———s to So ses | 
vy dropping anchor or | 


steam pipe, to be used when sudde: 
otherwise. 

You will observe that it consists of two levers, the pro- 
portion of the first being 1:4 of the second 1:2, or tw 














combined, being equivalent to a proportion of 1:8. The 
prop rtion of the first lever is not perceptibly affected by the 
ift of the valve, but that of the second varies considerably, 
or, in other words, the combined proportion of levers de- 
creases as the tension upon spring increases, and by a very 
simple calculation the elasticity of spring is determined so as 
to balance valve in all positions. 

For example, assuming pressure upon valve to be p, the 


tension upon spring when valve is closed = £ ; suppose com- 


bined proportion of levers when valve is raised to be 1: 7.5» 
then the tension upon spring when valve is raised = + ; 
6 
and assuming the spring to be compressed r inches when 
valve is raised, we have the following formula for the elasti- 
city of spring: 
Lr 
7.5 8 
Although the above arrangement is far from being perfect, 
perbaps some of your readers might improve upon it, and 
produce a less delicate arrangement. 
I remain yours respectfully, 
Amsterdam, May, 1874. D, Crown. 
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We come next in ‘order to the substitutes for the dip in 
the hydraulic main. Opinions are divided on the desira- 
bility or the necessity for such inventions. It is an undoubted 
and undisputed fact that pressure to any extent in the retort 
is in every way objectionable. It was the discovery by Mr. 
Grafton that this was the principal cause of the deposition 
of carbon in the retort that led to the introduction of the ex- 
hauster, even before clay retorts came into general use; and, 
now that they are used, it becomes more necessary than ever 
that the pressure should be removed or reduced to a mini- 
mum, for, in addition to the deposition of carbon, with all its 
attendant evils, there is the loss by leakage through! the 
pores or cracks of the retort to be prevented. Many contend 
that the exhauster alone meets the difficulty; that by ite 
means any desired condition as to pressure in the retort may 
be attained. This I am not entirely to deny, but 
all must admit it is very difficult of accomplishment. There 
are many disturbing causes, and, supposing them to be re- 
moved, even the action of the dip itself causes a considerable 
oscillation of pressure in the retort, as shown on a gauge 
attached to the mouthpiece. Whether the giving the gas a 
— free passage, and working in the retort at, say, 

a level gauge to }-inch pressure—for in no case must a 
vacuum be tted—is worth striving for. is quite an open 
question. If, as some say, by working in this way a largely 
increased yield of gas is to be ined, then by all means let 
us endeavour to accomplish it, ided the cost and trouble 
of doing so does not the advantage to be 
derived. To sabe sopenane sana Of the contrivances 
tot Love heen leauge Benet Soe the past year would 
only weary you; I shall, therefore, content myself with sey- 
ing that I consider it desirable such an invention s 





poaenee me glee vp fens ae vy rH very simple and in 

| expensive, aptation to existing apparatus, 

| and one that, should it gpm yet omen not interfere 

— -; the gas. The plan 

| Hawkins, o! , displays, perhaps, the greatest novelt: 

| of principle ; but whether this or con alae i 

gona | answer the purpose can only be proved 

hope that all these inventions will be fairly tried. 


hile on the subject of the hydraulic main, I would briefly | three 


| : ; 

| draw attention to the advantages of reducing the space below 

| the bottom of the dip, asdeseribed in a paper read before the 

association two years ago. At the South Metropolitan Works, 

all new mains have been constructed on this plan, and all 

| the old ones have had false bottoms put in, with the result 
that, after three seasons’ use, there is no accumulation what- 
ever of thick tar; the tar is always fluid, and stopped dip- 

















pipes are unknown. It does not, however, affect stoppages 
in the ascension pipes. a 

Passing from the hydraulic main, a considerable amount of 
attention has been given to the question of condensing, with 
the result that the opinion is becoming firmly established 
that in few, if in any, works are the condensers of sufficient 
extent (I do not say of sufficient power). It appears to be 
necessary, not only to reduce the temperature of the gas, 
which may be done very effectively by means of water con- 
densers, in a sma)! space and in a short time, but to do it in 
a certain way, gently and very gradually, and for this pur- 
pose a considerable extent of large pipes, poe to the air, 
but protected from the sun, seems to be simplest and 
cheapest plan. From some experience of this system, to say 
nothing of the better abstraction of ammonia and, with it, 
carbonic acid and sulphuretted hydrogen, I believe that more 
of the illuminating constituents are left in the gas, and less 
naphthaline is deposited in the mains and services. Asa 
fact on the other side, I may mention that some years ago, 
having a water condenser of great power but not of great 
extent, I was advised by an experienced gas maker to turn 
on a larger quantity of water, in order to cool the more 
rapidly and effectually, with the result that within a fortnight 
all the mains and connexions under the purifiers were com- 
— with naphthaline, while neither before nor 
since has there been any similar effect Yap which I at- 
tributed solely and entirely to the sudden cooling of the gas, 
the temperature having been reduced in about one minute 
from 120 deg. to 60 deg., while probably 10 or even 15 
minutes would not be too great a tune for the e of the 
gas, first, through a large air condenser, then through one 
under water, and finishing in a vessel of large area, to give 
an opportunity for the deposition of the very particles of 
condensed vapour. 

A most forcible illustration of the necessity for ample time 
in these operations, where mixed gases are concerned, was 
given in this room by Dr. Odling in 1868, in one of his ad- 
mirable lectures to this association. He showed a tube filled 
with pure ammonia gas, which, on being brought into contact 
with water, was i y absorbed, the water completely 
filling the tube. He then experimented with a similar tube, 
containing 75 per cent. of ammonia , mixed with 25 
cent. of air, in which the process of ion went on with 
exceeding slowness, not being completed even at the close of 
the lecture. 

7 next invention to be Pest nga is a. pth ve and 
Audouin’s condenser, of which very fu ipti ap- 

ed on pages 878 and 1004 of last year’s Journal of Gas 


ighting. its object is to overcome a difficulty very com- 
in wpe men Gundian the dee cane 


a 


particles of vapour to coalesce and fall, gives very 
results, probably by the use FE Es: 
done more vely, but there is the drawback of pressure. 








sul phuretted hydrogen, bisulphide of carbon, ine ; 
but that it did not cause the gas to lose any of ite illami- 
nating constituents. A description, with a price lint, was 
sent trom France to those interested in gas manufacture, and 
pasted in it were two test-papers taken at the inlet and 
outlet, one with a ly round black spot, produced 
particles of tar, while the other paper wasclean. 1 his is all 
that is claimed now for the apparatus, and this object it 
ap to accomplish very effectively. 

now come to consider an idea cas asystem that cannot be 
called new, but that has received a further development 
within the past year, whereby its chief remaining di t 
has been overcome, while, owing to the trouble about sul- 
phur, one of the capabilities of the system has been brought 
prominently forward. 1| refer to purification by means of 
ammo liquor. Nearly twenty years ago, Mr. Richard 
Laming tried at both the how Common and the Old Kent- 
road works to effect the removal of the sulphuretted hydrogen 
by first depriving the liquor of that mm wy A by passing 
it through oxide of iron. ‘the liquor so purified did purity the 
gas, but nothing was gained by the plan, seeing that oxide 
had to be used to absorb the sulphuretted hydrogen, and this 
not in a direct but in a ro’ t, and therefore a more ex- 
pensive manner, while a considerable quantity of ammonia 
was lost. The only good resulting from the experiment was 
the proof that ammonia i from sulphuretted hydrogen 
did purify the gas, and this was a great advantage, which 
served as @ rs yo Spon for further improvement. Thus 
the matter rested for some years, when Mr. H. Hathaway, 
now of the Tynemouth Gas Works, in conjunction with 
myself, worked out a process whereby the liquor was de- 
prived of its sulphuretted hydrogen by means of the waste 
gases from the furnaces; the sulphuretied hydrogen was, in 
tact, my nf displaced by carbonic acid, and, strange to 
say, this liquor, which must have consisted of carbonate of 
ammonia, was found to be ca) of greedily absorbing sul- 
phuretted hydrogen from the gas, which was poms deol 
cleansed from this impurity. The scheme failed, after work- 
ing the greater part of a year, from the loss of ammonia. At the 
present time there would be another cause that would render 
it impracticable—the non-removal of carbonic acid, which is 
now so clearly proved to stand in the way of effective purifi- 
cation. It may not be here out of place to express my sense 
of the obligation under which we stand to Mr. Patterson for 
clearing up this point. It was, of course, known before Mr. 
Patterson's time that carbonic acid would displace sul- 
phuretted re from lime; in fact, Mr. William Mann, 
of the City Gas Works, took out a patent some twenty years 
ago, for rendering the lime in a foul purifier innocuous by 
biowing through it the waste gases from the furnaces, thus, 
by means of carbonic acid, displacing the sulphuretted hy- 
drogen which was driven off burnt, but it was not until 
the sulphur question was brought so prominently into notice 
by the difficulty experienced at Beckton, that important 
part played by carbonic acid as an obstructive was made 
clear, and for this knowledge I think we are indebted to Mr. 
Patterson, who, at a time when all the engineers and chemists 
were fairly puzzled, collected a vast mass of facts and in- 
formation, which he acknowledges he freely obtained from 
the officers of the different gas companies with which he, as 
referee, had to do, and by much thought and Jabour in com- 
paring and arranging these statistics, he was led to the con- 
clusion that the ce of carbonic acid was the cause of 
the failure to effectually reduce the sulph pound 
where lime was (used, and what was better (for others may 
have made the same discovery and have arrived at the came 
conclusion), Mr. Patterson, in an official report, stated the 
thing so clearly that no one has since pretended that there 
is any difficulty in reducing the sulphur pounds where 
fv purifiers are of sufficient extent and it is possible to use 








I ag Ags hy. liquor. aan Cc. cg ay o 
years » paten a plan w . sim ting t 
foul liquor Fy deprived & ite coatined CO, and SH, pro- 
duciog « rough caustic ammonia, capable o rifying t 

r= be SH, as well as CO,, on the necessity tr which Mr. 
eget omryg eg varied lneos id 4 pe 
ing experiment, ) i iquor did ite work very 
e ; but there was the old difficulty with the am- 
monia, the loss of which, coupled with the fact that the 
removal of the CO, from the was not considered of 
quimary lenpestpnan, tol to the chnadioemuns of the experi- 
ment, seeing that SH, could be so cheaply and effectively 
removed by oxide only. The ammonia was for- 
'y left standing at the gasworks, » when it became 
clear that, in order to reduce the sulphur compounds, it was 
before all things essential to remove the carbonic acid, a 
further experiment was made. The heating of the liquor 
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was not carried to so tly omg por cn ma 
were adopted w expense was reduced, 
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made at the South Metropolitan Works has for the last three 
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lime-water ; it is therefore necessary to pass the gas, when 
8H, is present, through a little oxide in a small vessel before 
blowing it through the lime-water. Then the test should be 
closely watched, for the continued application of CO, dis- 
solves the cloudy precipitate, producing a soluble bicarbonate, 
and the water again becomes clear. A continuous test is, 
therefore, im ble. 

Iam, thevctes, decidedly of the opinion that this liquor 
process of Mr. Hills’ is by far the simplest, the best, and the 
cheapest plan for removing ©O}4, and with it a considerable 
proportion of the SH¢#, the smali portion left in the gas being 
taken out by means of a smal! quantity of lime, which, 
having no interference from CO 4, not only takes out the 
SHg, but also effectually reduces the sulphur compounds. 

This sulphur bugbear has of late made the _ of many 

managers, who have spoken to me on the subject, a per- 
feet burden to them ; and I speak feelingly, for it has eaused 
me more annoyance than all other things put together, even 
in these difficult and anxious times, when we have been so 
troubled about coal and labour, &. Last year, even with 
ample purifiers at the Kent-road, lime could not be used to 
any considerable extent, owing to the great pressure caused 
by its hardening by the absorption of carbonic acid, and, be- 
sides this, there was the intolerable nuisance of removing and 
disposing of that which was in the condition of sulphide. I 
do not ike seeing the poor fellows who, to earn their daily 
bread, are obliged tv do such work, breathing the dusty, 
choking, stinking stuff; and, when standing in a purifier at 
such times, I have had the malicious wish that those persons 
who made such an outery about sulphur could be compelled 
to oceupy that position only for an hour once a week, until 
they promised to keep quiet for the future. I venture to say 
the promise would soon be given. I have no objection, but, 
on the contrary, should be glad to remove these sulphur com- 

yands—not that I believe they are either perceptible or in- 
urious in any way to the consumer, certainly not to his 
ealth, but they are of no certain use in the gas. Therefore, 
as so much fuss is made about them, they had better be got 
rid of ; but to leave the beautifully perfect system of purifying 
from SH, by oxide, and to go back to the barbarism of lime 
exclusively, is more than I can stand. At the South Metro- 
litan Works is one of the best foremen in England; but, 

t winter, the anxiety caused by the order of the referees as 
to sulphur forced him to say, “ I cannot stand this; let me 
retire.” The inhabitants of the neighbourhood surrounding 
a gas work, almost exclusively poor people, ought also to 
have some consideration on the question of nuisance arising 
from spent lime. I, therefore, look upon the perfect carrying 
out of this plan of Mr. Hills’ with great hope, and believe 
that, at a emall outlay, without additional! purifiers, without 
loss of ammonia, and without nuisance, the gas will be puri- 
fied from CO,, 8H, and the sulphur compounds in a satis- 
factory manner, and I am now engaged in erecting a duplicate 
apparatus on the new plan for treating the liquor. 

t is well known that the presence of CO, in the gas dimi- 
nishes the illuminating power; it is theretore worth while, 
on that ground alone, to remove it, though the result of its 
abstraction by lime alone has not raised the quality of the 
gas so much as might be expected, probably owing to the 
absorption by the lime of some portion of the hydro-carbons. 
Whether this be so or not, I can state that while using no- 
thing but Newcastle coal from the Holmside Colliery during 
the past three months, without a particle of cannel, the gas 
has never been below 16 candles, and has averaged 16.5, 
which I attribute partly to the slow condensation, and partly 
to the removal of CO, by the bead rege 

Oxide, however, is not yet doomed to extinction. Within 
the past year means have been perfected for the recovery 
from the waste material of a number of valuable products, 
for converting, in fact, the whole of it into money. By 
O'Neill's and Jobnson’s process the salts of ammonia are first 
dissolved out, then the oxide is treated, by a most effective 
and simple arrangement, with bisulphide of carbon, which 
extracts the sulphur, and converts it intoa marketable form. 
Next, a quantity of Prussian blue is abstracted by means of 
caustic soda, and such oxide as remains is restored to its 
original active condition for purifying gas. The result of 
these operations being that already gas can be purified for 
nothing, so far as ial is concerned, and probably in a 
not far distant future, the purification of gas by oxide of iron 
may become a considerable source of profit to gas companies. 

Thave not tioned all the inventi of the past year. 

There is, for instance, the new burner inven by Mr. 
Silber, which has not yet appeared, though promised last 
month. There is also Wilson's patent inclined retort setting, 
which is certainly worth an experiment, possessing, as it 
does, several valuable features, as well, probably, as several 
other inventions that only need a trial to develop their ad- 
vantages. 
The coal question demands notice on this occasion, and, in 
doing so, it may not be out of place to give a short statement 
of the rise and fluctuations of the price of this article during 
the past two or three years. In the spring of 1871 contracts 
were made at the old rates, viz., 6s. per ton, less 24 per cent., 
ee aes SO er ae an ingrain of 5 per cent., or 
21 cwt. to the ton, thus making the price i like 
6s. 6d. per ton, a rate barely remunerative, and one that we 
must not expect to see again. Prices remained without 
much alteration during the 1871, but in the autumn 
some difficulty was felt on the part of the colliories in meeting 
the demand, which resulted, in the early part of 1872, in an 
increase of price that at the time was considered alarming. 
In the spring of that year ‘contracts were made at 8s. 6d., 
Jess 24 per cent., free on board, the coalowners refusing to 
give the usual overweight of 5 per cent-; by midsummer the 
gen tel ee lag, ust as much as 25s. for odd 
cargoes ; in September, 
obtained 





believe, as much as 278. was 


for a single cargo of Pelton coals; in 
purchases was made at 18s.; while at the close of the year 
contracts for 12 months could have been made at 16s.° On 
the Ist of January, 1873, the new Mines Regulation Act 





came into force ; in February, 20s., less 2} per cent., without 
ngrain, was the contract price; in July it was 18s., less 


2b per cent.; in September, Is. less; and in December, 15s. 
net. In January, 1874, the price was 14s., less 2} per cent. ; 
and in April it came down to 12s 64. net. During the past 
month or six weeks some of the London companies have 
made coritracts for the bulk of their requirements up to mid- 
summer, 1875, at prices ranging from 18s. 6s. to eed 
ton, into barges in the Thames, which leaves something like 

2s. os the cost of the coal free on board in the Tyne; and 
this week, I have heard, something between 10s. and 11s. 
has been paid for a large quantity. Some of the smaller 
companies are adopting the plan of making short contracts, 
pula a three months’ supply from time to time, and thus 
reaping the benefit of every fall in price. 

In the old times, when the price of coal did not vary 6d. 
per ton from year to year, the practice of making annual 
contracts was om the best possible, and, as soon as prices 
again become steady, may be reverted to with advantage. 
If, with a probability of a fluctuating market, contracts are 
made for long terms, the element of speculation is introduced, 
which, in a business such as ours, may be productive of un- 
satisfactory results—the company may get the best of the 
bargain, or an undue advantage may fall to the lot of the 
contractor, neither of which is really desirable. It would, in 
my opinion, be better, as far as possible, in all cases for a gas 
company to adopt such systems in buying coals, or in selling 
coke, tar, and ammonia, as should insure the curreat rates of 
the day for the purchases and sales. I do not say it is pos- 
sible in every case to carry out a plan of this sort to the letter, 
while some may say it is not desirable, and will point to the 
benefit derived by those companies whose coal contracts, 
made at the old rate, gave them coal at low prices during the 
earlier period of the Fate panic. Undoubtedly there was an 
apparent advantage, which prevented an increase of price for 
a time, but only to become more than ever necessary on the 
expiration of the favourable contracts, and the making of 
new ones at high rates, which continued in force until the 
price had receded considerably, and coke was proportionably 
reduced. The increase in the price of gas had then to be 
much greater than would have been sufficient twelve months 
previously, and had to be made at a time when the con- 
sumers believed the necessity had passed, and were therefore 
greatly Sorapenten, 

The speculative system has a further disadvantage. It 
occasionally happens, when a contract turns out unfavour- 
ably to the contractor, that he applies to the company for a 
modification of its terms. On the other side, however ad- 
verse a contract may prove to be to a company, they could 
not apply for an alteration, though I have known cases 
where a contractor has voluntarily surrendered a portion of 
his profits. Where such a man is found he will doubtless be 
fully appreciated. To me, therefore, it seems clear that with 
coal steady at low rates, a year is a very suitable term for a 
contract; but with a fluctuating market, the shorter the 
term the better, the only limit being the necessity to make 
sure of a sufficient supply to keep the works going, and for 
this six weeks’ or two months’ stock on the premises is the 
best security. 

As to products, the sale of coke is usually to a considerable 
extent a ready-money trade, and, as a rule, the nearer it is 
kept to this, and the lower the stoek in hand, the better. In 
the whole of my experience | have known only of one instance 
where it answered the purpose to stock coke, and that was 
during the months of December, 1872, and January, 1873, 
the price in London at that time being 12s. a chaldron, and 
the coke then placed in stock was sold in the ensuing spring 
and summer at from 20s. to 26s. perchaldron. All, however, 
that was gained by stocking last year has been lost this, for 
eoke accumulated last autumn, while the price was kept up 
to 18s. or 20s., has been, or will have to be, sold this summer 
at prices considerably below 12s. per chaldron. 

t therefore seems clear that, so far as coke is concerned, 
it should be sold at current rates as it is made, unless in 
some particular town or district, where the summer price is 
some 4s. or 5s. above that ruling in winter, and even then 
the profit is hardly worth the trouble. 

In selling tar and liquor, contracts for one, three, or five 
years are almost universal at a fixed rate for the term, and, 
when this extends but for one year, neither the contract 
nor the company will be likely to lose. These short terms 
are strongly objected to by contractors, on the ground that 
it will not answer their purpose to provide plant and make 
arrangements for an extensive business which they may be 
deprived of at the end of a year. In this objection there is 
great force, hence the adoption of longer terms, which, for 
ammonia especially, are very speculative. The price of sul- 
phate of ammonia has, at the beginning of such a term, been 
known to be 14/. a ton ; it has gone down to 10/., and then up 
— to 18/. Again, it has started at 14/., and gone up to 

i., then down to 18/.; part of the time going against 
the company, part against the contractor, sati ry to 
neither. Out of this ditfieulty there is a ready way of escape, 
Se eee ee both parties, therefore 
satisfying both. It is the adoption of a sliding scale, 
whereby the price for the liquor is regulated quarterly 
or half-yearly by market value of sulphate of ammonia, 
should the value of that article have altered during the pre- 

. plan pe he last fi 

his uring the ve years, worked admirably. 
— the highest price reached has not boon quite eqanl to 
some of the contracts entered into when sulphate was selling 
at 20/. to 22/., bat, taking the average of years, companies sel!- 
ing on this system will be found to do better than those that 
make fixed contracts, because a contractor who can make sure 
of a continuous regular business will be content with a lower 





Se he is saved from the risks attendant on a 
uctuating market so far as raw material is concerned. 
eo teeny Gn day " to ex- 
plain the s 5) an will 
woman: aod The besie ‘6, of eottes, the price of cal- 
phate while the liquor is sold at so much per butt of 108 
gallons, according to its strength in ounces of sulphuric acid 

i one half- 
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each 20s. per ton in the value of sulphate; thus, su 


sulphate to be worth 181. per ton, value of the liquor 
would be 18 halfpennies, or 9d. for each ounce of b 
per butt; 10-ounce liquor at this rate would sell for 7s. 6d. 
per batt, 9-ounce for 6s. 9d., and 1l-ounce for 8s. 3d., and so 
on. With sul at 167. ton, each ounce of strength 
would be 8d.; th , 10-ounce liquor would fetch 
6s. 8d. per butt, and other strengths in proportion. Under 
this system either party can, of course, terminate the contract 
by giving an notice of, say, six months; but it will be 
found that, under all ordinary circumstances, such a contract 
will ran on continuously from year to year, with the well- 
satisfied concurrence of both parties. 

With tar such an arrangement is more difficult, there being 
so many products obtained from it which materially affect 
its value ; still, the advantages are so great that it is worth 
an effort to obtain them. In London, the market value of 
tar being tolerably well known, a running contract could be 
made, the price to be subject to revision once a year, with a 
proviso that either party should have the power to terminate 
the contract on giving six months’ notice. The present 
system of contracts, at fixed prices for a fixed term, is tending 
to drive all the smaller tar distillers out of the field. There 
area number of respectable men of good credit who are 
eapsble of dealing with the tar from any one large work, but 
are unable to take several contracts. They are thus dependent 
om the one only, and, at its termination, run the risk of losin 
it, and with it their entire business. This has occurred, an: 
it will be seen at once that it is not to the advantage of gas 
companies that there should be but one purchaser of their 
tar. i commend these facts and arguments, against a specu- 
lative element in our business, to your consideration, from the 
conviction that the adoption of an opposite system would be 
a benetit to all concerned. 

(To be continued.) 


FOREIGN AND COLONIAL NOTES. 
Coal in Silesia.—A vein of excellent coal 50 in. in thickness 
has been discovered in Silesia. The discovery has been made 
between Poruba and Schonbrunn. 


Coal in Nova Scotia.—A new seam of gas coal has been 
discovered at the New Campbelton Mines, Victoria county, 
Cape Breton, Nova Seotia. This seam is supposed to be a 
continuation of some of the seams of the old Sydney 
workings. 


The St. Gothard Tunnel.—The distance pierced on this 
great tunnel at the close of March, 1874, was 5287 ft. 8 in. 


Intercolonial Railway.—Great reductions have been made 
in the engineering staff of the Intercoionial Railway, reduc- 
tions which effect a saving of between 40,000 dols. and 
50,000 dols. per annum in salaries. As the works approach 
completion other reductions will be made, and towards the 
close of the year the staff will be very small. The old staff 
costs about 90,000 dols. per annum. 


Coal at Boston.—In the course of the past year, anthracite 
coal ranged at Boston between 8 dols. and 10 dois. per ton. 
In 1872 the corresponding range in prices was from 7 dols. to 
10 dols. per ton. 


Locomotives on the Central of New Jersey.—The Central 
Railroad Company of New Jersey now owns 241 locomotives, 
of which 233 burn coal and eight burn wood. The condition 
of these engines is officially reported to be as follows: 173 are 
in first-class order, and 27 in good working order, 17 require 
general repairs, and 23 are now in the repairing shops. In 
the course of the past year two new passenger engines, twelve 
new freight engines, and two new shiftumg engines were 
added to the company’s equipment. One engine was also 
condemned as unfit for service. 


Steel Rails in France.-—MM. Verdée and Co., of the 
Firminey forges, have obtained from the Paris, Lyons, and 
Mediterranean Railway Company an order for 50U0 tons of 
steel rails at 15/. 8s. per ton at the works. The Orleans 
Railway Company has given MM. Schneider and Co., of the 
Creus6t Works, an order for 3000 tons of cast steel Vignoles 
rails at 17/. 14s. per ton, delivered at i 


Grand Trunk Railway of Canada.—Mr. C. J. Brydges, 
late managing di of this uw , has been enter- 
tained at a complimentary dinner at Toronto, Mr. L, W. 
Cumberland presid:ng. Mr. Brydges estimated the present 
profits of the Grand Trunk at 40,0002. per annum. 

Anticipating a Custract.—The Keystone Bridge Company, 
having compieted the ironwork on a bri crossing the 
Mississippi at St. Louis two weeks “inside” the contract 
time, receive a bonus of 1000 dols. per diem till the time 
expires. 

Coal for the Grand Trunk.—The cost of fuel on the Grand 
Trank pone of Canada in the a of 1873 was 

ter in any previous six mont An important 
Proposition ha been made and will probably be carried out. 
t is to obtain a supply of coal for the western portion of 
the line from the A y Valley, about 200 miles from 
Buffalo by railway via the L[aternational Bridge. If this 
arrangement is carried out, the price for a consider- 
able portion of the coal supply of the line will be decreased 
from 15 to 20 per cent. 

The Moonta (South Australia) Mines.—The quantity of 
ore raised from the famous Mounta mines in South Australia 
during the six months ending 1874, was 11,628 tons. 
The sales made realised 122,614/., the expenditure made 
in raising the ore was 90,592/. ‘he directors in thet 
the low prices current for ores have led to a large diminuti 
in the profits of the undertaking. 

‘acific Railroad.—The Public Lands Com- 
poverty Be deere NG Beige A ot 
Senator , of Ohio, in advocacy of a exempting 
Northern Pacific Company from surveying and 
patenting the lands granted to it. 
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Elements of Physical Manipulation. By Epwarp C. 
PickeRtxG, Thayer Professor of Physics in the Massa- 
chusetts Institute of Technology. Part I. London, Mac- 
millan and Co. [Price 10s. 6d.} 

Proresson Pickerine’s useful work, of which the 

first part is now before us, has been called into ex- 

istence by the development of that mode of teach- 
ing physics known as the “laboratory system”—a 
system which has made rapid gh gne during the 
last few years, and one which is now deservedly 
highly valued. The object of the laboratory system 
is to render the student familiar with the processes 
and results of physical investigation not merely 
through the medium of text books or lectures, but 
by placing at his disposal suitable apparatus and 
teaching him how to carry out experimental investi- 
gations for himself. The value of this mode of 
teaching can scarcely be over-rated. It is more 
interesting to the student than that formerly 
followed, the facts taught by it are more thoroughly 
inmapressed upon the minds of the learners, and 
finally it creates habits of investigation and inde- 
pendent research which can scarcely fail to bear 
fruit in after years. Of course, however, the labora- 
tory system of teaching, like any other, must be 
carried out with care and judgment, and any 
tendency to slovenliness or inaccuracy in the carry- 
ing out of the experiments on the part of the 
students must be strictly checked. In other words, 
the students must be made to use the apparatus 
properly, and no studentshould be allowed to shirk 
the elementary training in the use of instruments of 
precision, and the carrying out of exercises in exact 
weighing and measuring, which is so essential to 
eventual success in physical research, 

The object of the book now under notice is to 
give instruction as to the best modes of carrying out 

bysical investigations, thus serving, in fact, as a 

Comdial to a physical laboratory ; and this object 

it well fulfils. ‘The first part now published treats 

of the general methods of physical investigation ; of 
general experiments in weighing and measuring; of 
the mechanics of solids, and of liquids and gases ; 
of sound; and of light. In dealing with each of 
these subjects certain leading facts are chosen, the 
experiments for demonstrating those facts described 
and the mode of using the aj most fully ex- 
plained in detail, the author being particularly careful 
to point out the special points in the manipulation 
necessary to insure accurate and successful results, 
Of course the book is one which will have its greatest 
value when used—as it is specially intended to be— 
in connexion with a well-fitted up physical labora- 
tory ; but still it is one which may be read with 
much interest, and rg ey with en by 
those whose facilities for carrying out physical in- 
vestigations are of a ve linsited kind. Next to 
practising experimental science for himself, the best 
thing for the student is to read carefully thoroughly 
detailed accounts of experiments and the modes of 
performing them, and such accounts he will find in 
abundance in Professor Pickering’s book. Alto- 
gether the work is one which we can sincerely com- 
mend, bearing asit does ample evidence of its 
author's thorough familiarity with his subject, and 
of his care and exactness in imparting information. 

A word of praise is also due to the publishers for 

the excellent form in which the work is brought 

out. 


Treatise on Practical Solid or Descriptive Geometry ; em- 
bracing Orthographic Projection and Perspective or 
Radial Projection. By W. Timpreti Pierce, architect, 
late Lecturer on Geometrical Drawing at King’s College 
and Harrow School. With eighty-eight Plates of Original 
Drawings. London: I , Green, and Co. 

Mr. Prerce informs us in his preface that he has 

been induced to write this work from the want felt 

of a good English text book on the subject, and we 
agree with him that in this respect our technical 
literature has been behind that of France and 

Germany. The want just referred to Mr. Pierce 

appears to have well filled, and his treatise containg 

an extensive series of problems treated and 
illustrated by diagrams well drawn engtaved to 

a large scale. The letter-press descriptions, too, are 

sufficiently full to, enable a studept-to fellow the 

- problems without farther explanation from ateacher, 

& point of importance to many. 

. ee 


The Year-Book of Facts in Stience and’ Art. By Jotun 
Trmps. London “Lockwood and Co. [Price 5s.] 

Tuts well-known annual fully maintains its 

tion. Mr, Timbs is an indefatigable collector of 





facts, and his volume before us does credit to his 
powers of selection and condensation. Of course 
the “ Year-Book” lays no claim to t originality, 
but as a handy an eolbaninamai: wemiak de 
doings in science and art during the past year it 
has a permanent value. The volume under notice 
contains as a frontispiece an excellent portrait (en- 
graved on steel) of Professor 'l'yndall, of whom an 
interesting memoir is also given. 





URBAN RAILWAYS.—No. XIII. 

To those readers who have followed us thus 
far no intimation will be needed that our work 
approaches its conclusion. The first glance at our 
subject informed us that the investigation must 
comprise ‘theoretical considerations as to the 
dynamical action of the tractive force of the engine 
and the retarding foree of the brakes, and experi- 
mental data as to the number of units of work to be 
obtained, under varying conditions, from a pound 
of steam in the wr oy ome of coal in the 
firebox, and as to the hal resistances of trains 
under different conditions and at-var velocities.” 
All these matters have been 
exhaustive examination of Reet essayed, 
for the space at our disposal would not admit of this. 
Our mode of procedure being thus necessarily some- 
what superficial, it the more behoved us to guard 
against the admission of fallacies ‘at any stage of 
our argument. A close e m of each object 
being denied us, we elected to eat, as it were, to 
a more distant stand-point, and By thus taking a 
bird’s-eye view of the area of ouf operations, we 
hoped to see things in their true relative propor- 
tions, and to avoid the errors and distortions 
which a minute examination of-one class of phe- 
nomena and the ignoring of others so frequently 
entail. The relative sizes of obj close to and 
distant from our eye are habitually misjudged, and, 
similarly, we are all prone to appraise at too high a 
value the performances of our own time, and to assume 
i dnden mode. entiagey” all the Jnetiea Giciial 

on-made ~ i er’ 
Review some forty years ago, “is nearly sr i 
Whatan exquisite structure is a modern carriage! how 
simple in appearance, how beautiful in form, - 
tions, and position, yet how complex and in 









its formation! What a com are its wheels, 
tires, and axles, its pole, its and its spri 
body, box, cushions, steps, braces, belt, 

and bags, each individually a chef 

the present time few more mi 


than one of these * perfect” 
the light of day from the recesses of an old posting. 
house, could be named. What be the recep- 
tion of one of our own locomotives years hence, 
we cannot foretell, eat gel ota tary! eae 
in no hgh Sying Speen when setting forth 
= and attri ye on 
e necessity of guarding against preceding 

and all other forms of bias in the present inquiry 
was enforced at the outset, for the evidence was 
seen to be so conflicting that data mi A beara 
to sup almost any preconceived theory. To 

t by the of our predecessors, a care- 

mich rg peel ce pone 
lines and under different conditions, and a differentia 
tion of the several factors which combined to form 
the complex whole, was found to be the sole course 
open tous. A general consideration of the action 
gravity on a “dipping” railway clearly 
that high tractive and erful brakes were 
essential elements in the attainment of hi 
on urban railways. Ideal perfection was illustrated 
by the action of a pendulum, where the mass is set 
in motion and brought to rest without the absorp- 
tion of power, and where frictional resistances are all 
but annihilated. It was seen that Newton's second 
law of motion supplied all the theory, and a plumb- 
bob and piece of string all the apparatus required 


for the solution of any problem to the 
acceleration or relandatoa of pat pape tilly 
Froceding wit ont, ion on this basis, 
it was at é, from the form of the 
equasion Apdaned, t ‘laws governing urb 
anit 
on ines, 
efficient es, it Was 
would as th 
Ww 


Siyhee 
th ct to 
wi ine 





Ree Cece on Mase gta of 6b 





line approximating in many respects to the existing 
itan Railway. A most im t fact was 


at once elicited, , that on a level line, and at 
a moderate speed, no less than 60 per cent. of the 


whole power exerted by the engine was expended in 
the useless work of grinding away the brake blocks. 
Out of a total consumption of 36 lb. of fuel per 
train mile, but 15° lb. would be usefully employed ; 
and it was pointed out that if economy is to be at- 
tained in the working of urban traffic the balance of 
21 lb, is the portion to be attacked and demolished. 
Before applying our theoretical deductions to hypo- 
thetical cases, it was decided to test their soundness 
by a comparison of the calculated results with those 
attained in actual working on the Metropolitan 
Railway. The mean speed indicated by theory, low 
as it was—but 12 miles an hour—was found to 
correspond with the published time table of the 
latter railway company, and it then became neces- 
sary to apply the further test of units of work. ‘To 
effect this a knowledge of the actual performances 
of locomotives was essential, both in respect of 
the quantity of water required per horse power, 
and the quantity evaporated per pound of coal, 
Passing briefly in review the performances of loco- 
motives in this country and abroad, from the earliest 
to the present times, and collating the results with 
others obtained with various types of high-pressure 
engines, we finally accepted 30 lb. of water per horse 
power per hour as the average consumption of our 
urban locomotive. ‘The evaporative duty of a pound 
of coal was then considered, and though relying 
chiefly upon recent experiments with the Admiralty 
test-boiler, we gast a retrospective glance at earlier 
oo and compared both these and many 
rs with the Admiralty results, before adopting 

the 9 Ib, duty assumed im: our subsequent calcula- 
tions "We then tarned our attention to the con- 
of coal per train mile, and instituted a 
between the results derived from the 

lx advanced, and those obtained in practice, 
eral accuracy of our deductions being thus es- 
we ventured to extend them to hypotheti- 
cal cases, It was found that the 21 lb. of coal per 

a 






referred to above as being absorbed in 
the brake blocks, might be entirely 


wi went loss of speed, by the 
su ition of * gradients for a level line, 
and that by the same expedient, an increase of 
cent, in the might, with the present 
ption of fuel, be attained. It was seen also 
that even a very slight increase in the tractive force 


or ‘was reflected most powerfully in the 
consumption of fuel. 
Exact numerical expressions being thus derived 
for the influence of each of the conditions, whose 


Series! coadieace on upon the most 
i i at the commencement of 
the present articles, our attention was next directed 
to a few to frictional resistances, 
the power of brakes, and the generation of 


steam on an urban railway, and with the considera- 
tion of these questions our task was ended. 

In with a programme so extensive within 
the limits of a dozen short articles, we have neces- 
sarily ignored all those minor conditions, which 
x ange age 

t 


resistances, 

and brake power per ton of train. As already 
to compensate for the slight errors in- 

ved in such assumption the weight of the 
wheels of the rolling stock has been lumped in 
with the general weight of the train, although, 
being subject to a double movement of - 
tion and rotation, it is theoretically entitled to 
separate consideration. But had we included all 
these and many other disturbing elements, and 
q the length of our investigation, the 
value of the final result would not have been en- 
haneed ; for it would after all have been subject to 


correction by what astronomers term the ‘ personal 
equation.” Different observers vary slightly in 


such occurrences as the transit of a star, and 
pemdee-wdereg: 7 are reduced to a commop basis 
the applicati ‘ personal equation r hich hop 
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ceivable. Still, we have not knowingly slighted | termines anything we see happening or done{| We have not shrunk from attempting the solution 


any condition because of its apparent insignificance. | 
Linnwus somewhere observes that three flies, with | 
their immediate progeny, would devour a dead horse | 
as quickly as a lion could dispose of him. We havebeen | 
mindful of this dictum, and where small differences 
have a cumulative action, their influence has been 
carefully appraised, but where their effect would | 
be inappreciable, their existence has been ignored. | 
We have bearded our oyster, but we have not | 
attempted or desired to dissect out any of the swarms | 
of Infusoria which a microscope would reveal to | 
us as Swimming about in the oyster’s stomach. The | 
complexity of the laws and forces governing the 

simple figures which appear in the coal sheet of an 

urban locomotive is so great as to defy exact 

analysis, but we are not justified on that account in 

assuming that the subject is not one for investiga- 

tion. As the Duke of Argyll admirably remarks, | 
**No one Law—that is to say, no one Force—de- 





around us. 


t is always the result of different and | 
opposing forces nicely balanced against each other. | selves, 
T 


of the several problems which have presented them- 
although our subject matter would furnish 


e least disturbance of the proportion in which | no less forcible illustrations than astronomy of the in- 


one of them is allowed to tell, produces a total | 
Looking only at the combina. | 
| tions with which astronomy is concerned, the ad- 


change in the effect. 


justments are almost infinite. Each minutest 
circumstance in the position, or size, or shape of the 
earth, the direction of its axis, the velocity of its 
motion and of its rotation, has its own definite 
effect, and the slightest change in any one of these 
relations would wholly alter the world we live in. 
And it is thus through the whole of Nature’s laws 
everywhere—laws in themselves invariable, but so 
worked as to produce effects of inexhaustible variety 
by being pitched against each other, and made to 
hold each other in restraint.”* 





® The Reign of Law. 





exhaustible variety of effect resulting from theslightest 
change in any of the conditions. The bases of our 
arguments have, however, in all cases been unre- 
servedly exposed, and, consequently, the soundness 
of our conclusions may be — by each 
reader of the papers on “‘ Urban Railways,” which 
with the present article we bring to a close, 





adopted for improving the position of this undertaking are be- 
ginning to bear fruit. orking especially 
maintenance ugh the extended in of 


Be ag pee eener eee ee een 
This increase t is especially ifying, w con- 
ddan’ ia emecsion with he Gelinas of times on the 
other side of the Atlantic. 
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which has two thicknesses of warp and weft. The 
warp W has been arranged, as before described, on 
the warping mill; but the weft threads have been 
inserted by two separate shuttles, and the thick and 
thin weft threads may be traced as they have been 
carried from side to side of the cloth. 

In this instance the ahuttles have been changed on 
oné side of the cloth only, consequently, at least 





These pins, when the box is lowered, rest upon 
the hooks 2 », Fig. 47, and prevent the box from 
being lowered to its full extent. But by drawing 
the hooks aside, the box can then descend to the 
full extent. The hooks are drawn aside by means 
of the cords o o, which are connected to a peg p, 
Fig. 42, placed in the middle of the batten, and 
shown in sectional plan, Fig. 48. When the 
peg is pushed inwards, as shown by the dotted lines, 





two threads, or picks, are used before the shuttle 
is changed, or they may be continued as many picks 
as may be desired, so long as the shuttle is returned | 
to the side from which it commenced. In other | 
words, single picks or threads require the shuttle 
to be changed at either side of the cloth, so that a 
single or any number of threads may be inserted as 
desired, 

When the shuttles are thrown by hand th: 
weaver can easily throw in one or more picks or 
threads at pleasure, for when two or three shuttles 
only are used they are laid on the cloth before him, 
and he selects them as required. But if he uses a 
larger number of shuttles—say five or upwards— 
he generally makes use of a small box, which is fixed 
hear the edge of the cloth, and into which he drops 
the shuttles end ways. By tifis means they are con- 
venient to select, and the use of a number of shuttles 
is a simple matter, 

When the fly shuttle was first introduced it was 
intended for the use of one shuttle only, but it was 
afterwards found that if two’ or more shuttles could 
be used on the same principle it would be of great 
advantage. ‘This was effected about the year 1760, 
by Robert Kay, who invented the “ drop-box” for 
that purpose. We have already related that the fly 


shuttle itself was invented by John Kay, the father | 


of Robert, and was patented in 1733. 

‘The drop-box is usually made for two shuttles 
only ; although by an ingenious contrivance three 
shuttles can be used, or several more, by an ex- 
tension of the same principle. It will be advisable 


to deseribe a three-shuttle drop-box, for it com-| 


prises the principles of both the others. 


Fig. 41 represents a hand loom fitted with a two- | 


shuttle drop-box, or rather a pair of such boxes, for 
there is one at each side of the loom, as shown at 


a a, and Figs. 42 to 48 represent in detaila pair of | 


three-shuttle drop-boxes. 

Fig 42 shows a front view of a batten fitted with 
boxes a a, and Fig. 43 represents the back of same. 
Fig. 44 is an elevation of one box on a large scale, 


Fig. 45 a plan, and Fig. 46 is section of it, at the | 


line B B. ‘The same letters refer to the same parts 
in all the figures. 
The drop-box consists simply of a small board 


upon which are fixed three or more shelves, accord- 


ing to the number of shuttles, and as these shelves are 
lowered to the level of the shuttle race, or board 
upon which the shuttle slides, so is the shuttle upon 


that shelf brought in line with the picker, and may | 


be driven to the corresponding box on the opposite 
side of the batten. 

In the various figures, ¢g a a represent the drop- 
box, the shelves upon which are more clearly shown 
in section, Fig. 46, and in plan, Fig. 45. ‘The shelves 
are inclined in the same way as the shuttle race, 
but when the batten is pushed backwards for the 


throwing of the shuttle they become less inclined, | 
although sufficiently so as to keep the shuttle in! 
its proper course. The far end of each box is) 
contracted, as shown at # Fig. 45, which is to! 
prevent the shuttle from going beyond its bounds. ! 


Shuttles are shown upon the shelves at c, Fig. 42, 
where the bottom shuttle is in line with the 
picker d. There are two pickers only, as in the 
ordinary fly loom, but they slide horizontally, as 
shown at d d, Figs. 45 and 46, upon the spindles ¢ ¢, 
and not vertically asin the single shuttle fly. his 
arrangement is to allow the picker to slide over any 
of the shelves that may be brought opposite to it. 
The pickers are driven by means of a stick and 
cords gg, a8 before described in the fly shuttle, but 
in this case there is an additional cord 4 4, which 


is elastic, and is for the purpose of withdrawing the | 


pos out of the drop-box after the shuttle has 
wen driven, otherwise it would prevent the box 


from being raised or lowered when required, The | 
picker is provided with a ‘ nib” to slide into) 


a groove, to lessen the friction, as in the ordinary 
fly, and as shown in Fig. 46..In Fig, 44 the dotted 
lines D D show the position of the picker after it 
has thrown the shuttle out of the box, when the 


elastic cord 4 withdraws it clear of the drop-box. 


The drop-box is made to slide on two small bolts 
shown at & 4, Fig. 47, which represents the back of 


the box. In the same figure two pins m m are} 


shown, also at m, Fig. 46, fixed in the back of the box. 


}it draws the cords o o round the small pulleys as 


shown, and, consequently, pulls back the hooks. 
It will be noticed that each hook works on its 
fulcrum as shown at g g, and they are connected to- 
gether by acord atrr. The hooks, after they have 
been drawn backwards, recover their position by 
means of a small spring shown at s, Fig. 47. 

‘The boxes are suspended from the levers //, the 


| opposite ends of which are connected with the lever 


wu, Figs. 42 and 43. ‘The boxes being heavier than 
the lever wu, their tendency is to drop and lift the 
lever. ‘The weaver counteracts this by holding the 
lever down when working the batten with his left 
hand, or he sometimes fixes a small catch at w, 
which can be easily thrown in and out of contact 
with the lever without moving the hand off the 
batten. 

In working the loom the boxes are raised, as 
shown in the Figs, 42 to 47, and the lever u is pressed 
or held down. Consequently the bottom shuttle 
box is placed opposite the picker on both sides of 
the loom. If the weaver releases the catch w, or 
takes his hand off the lever x, the boxes fall and 
rest upon the hooks aa, Figs. 46 and 47, by means 
of the pins mm, and the middle shuttle boxes are 
then lowered to the level of the race board. It isin 
this manner that a two-shuttle drop-box is used, 
namely, by simply pressing upon the lever w. But 
if the weaver requires the uppermost box to be 
lowered to the level of the shuttle race, he presses 
with his thumb the peg shown at p, Figs. 42 and 48, 
which causes the catcher 2 2” to be drawn backwards 
| clear of the pins m m, and allows the box to fall to 
its lowest level, or the level of the third box. This 
method may be extended so as to employ several 
more boxes, if required, as before stated. 

In Fig. 41 the drop-boxes are shown for the use 
| of two shuttles only. The lever » being released, 

the top shuttle is lowered to the level of the race- 
board, and opposite to the picker. 

| It is by this simple and effectual means that two 
or more shuttles can be used without difficulty. 
Each shuttle can be thrown either once, or any 
| number of times, and they may be thrown in any 
order that may be desired. 

In applying the use of several shuttles to the 
power loom, the difficulty to be overcome is far 
| greater than would at first sight appear. So long 
| as the speed of the loom is but slow, the task can 
be accomplished in many ways, and with success. 
| But to drive such looms at the speed exacted from 
| the modern power loom would destroy them in a 
| very short time. As the speed of the loom has been 

increased, the more simply its parts are contrived, 
and the more capable it becomes of working at that 
speed ; but to apply several shuttles to a power loom, 
| so that each shuttle can be used any desired number 
of picks, and be immediately changed for another 
shuttle, necessarily gives rise to a considerable 
amount of complicated motions. To simplify these 
as much as possible, the box containing the shuttles 
is applied only to one side of the loom, consequently 
if auy of the shuttles are thrown through the shed, 
it is received into a stationary box at the opposite 
side, and it must be returned before another Shuttle 
can be thrown. ‘To throw the shuttles, one pick 
| only, cannot be actomplished in such looms. To 
show the value of a loom capable of throwing 
‘‘ single picks” of weft, let it be supposed that the 
| manufacturer desires to face his cloth with an occa- 
sional pick of silk weft. Now it is possible that a 
single pick, under certain circumstances, may be 
made quite as effectual in appearance as two picks 
would be. In this case he would be throwing a 
valuable material away, comparatively speaking, un- 
less his looms were adapted to work single picks of 
weft. We may revert to this subject when } we 
ing the power loom. 
| In Fig. 43 are shown the flat springs xx, which 
| are connected together by the flat bar zz, shown on 
jedge. ‘The bar and springs are for the purpose of 
pressing against the r in such a manner that 
when the blow is given to drive the weft threads, 
, they may be struck with nearly equal force each 
time the weft is beaten together, as has been pre- 
viously described, but shown in end view only in 
Fig. 27. 








AGRICULTURAL IMPLEMENTS AT THE 
VIENNA EXHIBITION.—No. XIX. 
(CONCLUDING ARTICLE.) 

Cuarr CurTrTers, 

Tue Eckert Company showed two chaff cutters, of 
which the larger is driven by power. On the main 
shaft, and between the pullies and the knife wheel, 
which has two cutters, there is a bevel wheel, from 
which the train of wheels for driving the rollers is 
driven. As there are four rollers, the amount of 
gearing is very considerable. The machine has at 
least novelty to recommend it. The knife wheel 
shaft is formed with a crank, and a connecting rod 
takes hold of a vibrating bar near the bottom of the 
machine. This bar moves up and down the side 
rods of a pressure block, and on the outside of one 
of these rods is a projection, on which rests the end 
of a long lever, hinge: far back to the side of the 
machine. Attached to this lever are two arms, 
carrying each a paw! at the end, one a driving and 
the other an arresting pawl. ‘These gear into a 
ratchet wheel on the feed roller spindle, which it 
drives, ‘There is only one feed roller in this machine, 
with a number of radial ribs upon it, arranged 

parallel with the axis, 

There is on the same vibrating bar a second 
similar pair of pawls, which drive a second ratchet 
wheel below. ‘This wheel actuates the driving 
roller of an endless wire web, that feeds the straw 
through the rolls. e 

A chaff cutter by P. Kurz, of Rippberg, showed 
a novel mode of driving the rollers and obtaining 
variable speeds. Fig. 84 shows the arrangement. 
On the driving shaft is a sliding pinion, which can 
be locked in four different positions, corresponding 
to four concentric rows of teeth on a disc, as shown. 
This gives a constant feed only, but is a very neat 
and simple form, of which several copies are to be 
seen in different parts of the hall. 
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M. J. Fraas, of Wunsiedel, Bavaria, had a heavy 
implement, the only noticeable point about which 
is his mode of obtaining a double speed, which 
differs only slightly from many others. ‘I'wo bevel 
wheels, of different diameter, mounted on a sliding 
shaft, are thrown to and fro by a clutch lever, as 
shown in Fig. 85. The whole machine is, however, 
complicated, and presents few points for com- 
mendation. 

P. Arnhofer, of Leibnitz, exhibited two or three 
guillotine machines, which are of very limited use- 
fulness. The knife is driven from a crank in a 
shaft at the top of the machine, and at the end of 
the shaft, opposite to the fly wheel, is an eccentric 
moving a rod with a driving pawl at the end work- 
ing the feed rolls. We may dismiss this type of 
chaff cutter in a few words; there were not many 
examples to be met with, and all of them were more 
or less complicated and inefficient. The same 
holds good of the vibrating knife machines, of 
which two or three were also exhibited. 

J. Exner, of Geske, had a machine showing 
originality of detail, but promising little for dura- 
bility. The main shaft extends for a short distance 
by the side of the trough, and terminates in a bevel 
wheel, which drives a second at right angles to it. 
The shaft on which this latter is mounted termi- 
nates with a slotted crank for varying the feed. 
Three arms are mounted on the crank pin, one short 
one going back to a pin on the frame, and the two 
others carrying at their ends driving pawls, by which 
the rollers are actuated. An intermittent motion is 
thus obtained, but apart from the objection to the 
ratchet feed, the parts are badly proportioned and 
ill-made. 

J. Miller, of Jenbach, Tyrol, showed the only 
**silent-feed” motion in this hall. With one more 
description we may conclude our notice of chaff 
cutters. ‘This is the type of machine that was shown 
by Weil, of Frankfort-on-Maine, Blessing, of Hem- 
mingen, and one or two others, At the end of the 
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main shaft there is a slotted crank which gives 
motion to an adjustahle pin for altering feed. On the 
pin is a bent lever, passing under the frame of the 
machine to the other side, where it carries a system 
of bell-cranked levers, armed with driving pawls, 
and actuating ratchet wheels on the rollers. ‘These 
machines are in each case very well made, and are, 
we believe, copied from some obsolete English 
pattern, abandoned on account of its complication. 
We may safely state, after an examination of these 


| Stirling's express and heavy goods engines for the 
Great Northern Railway ; Rr. Webb's four-coupled 
passenger engines for the London and North- 
Western; Mr. 8. W. Johnson's six-coupled. goods 
locomotives constructed by him when on the Secah 
Eastern Railway ; Mr. Stroudley’s six-coupled goods 
engines for the London, Brighton, and South Coast 
Railway ; Mr. Bouch’s six-coupled goods engines for 
the Stockton and Darlington line; and lastly the 
Fairlie engines for the Iquique Railway. In the 


CHAPLIN’S PORTABLE WINDING ENGINE. 


We illustrate on page 460 a type of portable winding 
| engine, constructed by Messrs. Chaplin and Co., of Glasgow, 
| and of which a number have been built for mining pur- 
| poses. The form of engine possesses considerable ad- 
| vantages over the ordinary type with fixed foundation, 
being cheaper and more easily established and removed 
| when done with. The whole machine is mounted on a 
| travelling frame, and consists of a vertical boiler and a pair 
; Of 8 in. cylinders, 14 in. stroke, bolted to upright cast- 





CLASS OF LOCOMOTIVE. 


Express locomotive with single drivers for the Great 
Northern Railway 


Four-coupled passenger locomotive for the London and North- 


Western Railway 


Six-coupled goods locomotive for the Great Eastern 


hallway soe ‘ eee oe ove see oe 
Six-eoupled goods locomotive for the Great Northern 
Railway ove ees eee ove ose os ose 
Six-coupled goods locomotive for the London, Brighton, and 
South Coast Railway ... eos ees see ; és 
Six-coupled goods locomotive for the Stockton and Darling- 
ton Railway se ose ove «ee eee on 


Double-bogie locomotive (Fairlie’s system) for the Iquique 





Railway, Peru ... ese eee 
machines, that with one or two exceptions, the only 
good ones shown were the copies of Benthall, Rich- 
mond, and Chandler, and Nicholson. The originality 
displayed—in many cases uncertain—shows very 


little mechanical aptitude. There is, indeed, little 


doubt that those makers who confine themselves to 
imitating the machines of the makers just enumerated, 
do the safest and best trade, for those makers have 
justly earned a reputation on the Continent, and 
carry on there a large trade, despite the efforts of 


ent rprising copyists, 





LOCOMOTIVE PROPORTIONS. 

We give with the present number a two-page 
sheet containing a tabular statement of the leading 
dimensions of the forty-seven locomotives shown at 
the late Vienna Exhibition, this Table also giving 
the ratios between the heating and firegrate surfaces, 
firegrate area and flue area, firebox surface and 


tube surface, and other partienlars which are in- 
teresting for purposes of cormperison. Respecting 
these ratios, &e., we propose te say a few words 
here Keferring to the Table it will be seen that 
the first colamn containing data respecting propor- 
tices is column No. 32, which gives the “ number 
of internal diameters in length of tubes.” The 
f es in this column may be takeu as 2fording a 
rough measure of the quantity of heated. yases dealt 
with per square foot of tube surface. In any tube | 
the internal surface exposed by a portion one in- 


ternal diameter in length is equal to four times the 
sectional area of the tube, and thas if we express 
the length of a tube in measures of its inte dia- 
meter we obtain figures which express the ratio be- 
tween the sectional area and internal surface, and 
which are interesting for comparison, being quite 
unaffected by the diameter of the tubes. If we 
suppose the quantity of gases passing through a 
tube to be (under average conditions) roughly pro- 
portionate to its sectional area, then the figures in 
column 32 will indicate the amount of tube surface 
provided compared with the quantity of gases with | 
which it has to deal. A glance at the column will 
show at once that the range is a very wide one, the 
figures varying from 109 to as low as 41.5. In 
other words, the tubes in the former case have each 
an internal surface equal to 436 times the sectional | 
area, and in the latter case to 166 times only. In 
our two-page Table the large majority of the loco- 
motives dealt with are by Continental builders, and 
fur the purposes of comparison we, therefore, give | 
on the present page a short Table containing the 
leading particulars and proportions of some of our 
most modern locomotives for English lines. The 
examples chosen for this short ‘Table include Mr. 
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English engines there are, as will be seen, far less 
variations in the proportions than in the foreign 
examples. 

Referring next to column No, 35 of our two-page 
Table, which gives the ratio between the firebox 
and tube heating surfaces, we again finda great 
range of variation, the highest and lowest figures 
being 17.6 and 6.67 respectively. In the corre- 


| sponding column of the smaller ‘Table on the pre- 


sent page the figures vary from 8.55 to 12.9 only, 
and it will be seen by an investigation of the data 
we publish, that as a rule the Continental locomo- 
tives have a far larger proportion of tube to firebox 
surface than it is deemed advisable to employ in 
English practice. 

As regards the ratio between the firegrate area 
and total heating surface it will be seen on reference 
to column 36 that the average of the figures given 


| does not differ greatly from the average of English 


practice; but the range of variation in the case of 
thé Continental examples is very large. Some of 
the Belgian locomotives haye enormous grates in 
roportion to their heating surface, these engines 

eing worked with slack coal which will not bear a 
hard draught. The Austrian and Hungarian engines 
burning the brown coal have smaller grates than 
might be expected, considering the nature of the 
fuel, and as we have sgid on a former occasion, we 
brlieve that these engines would perform better 
with leryer grates and a larger proportion of fire- 
box surface to tube surface, The example of the 
Fairlie engine in the ‘Table on the present page, 
is of special interest-as showing how, be employing 
the double boiler, sati ions can be 
retained even wien at exception. amount 
of heating surface has to be e have in 
the present article merely touched upon the question 
of locomotive boiler and directed at- 
tention to some of the facts illustrated by the data 
contained in the Table. The subject is, however, 
one on which much could be said, and we propose to 
return to it on a future occasion. 

Fioatine Steam Fire Exoiye vor tas River Wear. 
—A very powerful float has just been completed for the 
River Weir, it being intended for the protection of the 
shipping and warehouses. It is arranged both for sup- 

lying ships with fresh water, as also for pumping out 
Pclds of sunken vessels. The boiler is capable raisin 
steam in ten minutes from cold water, and the engine wi 
discharge between 1000 and 1100 gallons per minu 
and to a distance of 800 ft, from the nozzle; it is arran 
to pump as many as twelve jets simultaneously. The cost 





| of the whole machine complete in boat about 46 ft. long by 


about 10 ft. beam, is only one-third the cost of the large River 
Thames floating steam fire-engi The boat is propelled 


iron frames. The connecting rods take hold of a crank- 
shaft extending from end to end of the frame, this shaft 
carrying at each extremity, just outside the bearings 
bolted to the frame, pinions, which gear into the spur 
wheels forming part of the drums, which are mounted on 
each side of the boiler. These drums are 5 ft. diameter, 
and are of cast-iron sheathed with oak. They can be 
thrown in and out of gear by clutches not shown in the 
engraving. 








FOREIGN AND COLONIAL NOTES. 
Steel Rails on the Paris, Lyons, and Mediterranean.—It 
appears that steel rails have now been laid down over 207} 
iles of this system. Of the sections thus steel-railed, 160 miles 
are comprised in the main line between Paris and Marseilles, 
in which, of course, the heaviest and most important traffic 
oceurs. 


Porto Alegre and New Hamburg (Brazilian) Railway.— 
This line has been opened for traffic. It has n carried 
out with a guarantee of interest from the province of Rio 
Grande do Sul, and it is the first railway which has been 
constructed in Brazil on the faith of a provincial guarantee. 

The Fitaroy—The Hon. T. M‘Ilwraith, Minister for 
Public Works in Queensland, has lately inspected the banks 
of the Fitzroy. Mr. M‘ilwraith end the opinion that 
dredging would be a continuous and heavy charge upon the 
public revenue, and could not be expected to prove of any 
permanent advantage. He also considers that the scour of the 
tides, if the current be confined by means of dykes, wil! per- 
manently deepen the channel. 


German Railways.—It appears that in consequence of the 
increased cost of railway working in Germany, as well as in 
other of the world, the rate of interest realised on the 
capital ex . on first nag ay account declined last 

ear to 4. cent. 869, corresponding return 
tood at 6.4 yer cont. An augmentation of 16 per cent. in 
goods rates is required in order to secure an average interest 
of 54 per cent. on the capital expended. 

The Tuileries—Works for the reconstruction of the 
Tuileries are being wane on. The foundations of 
the Pavillon Marsan have completed. 





matter. The three colonies—New South Wales, New Zealand, 
and Queensland—will, it is stated, guarantee an intervst of 
5 per cent. per annum on an expenditure of 1,000,000/. 
sterling A sum of 12,0002, is to be allowed to cover all ex- 
in full; all receipts beyond this amount are to be « 
plied in reduction of :the guarantee. When the profits 
realised by the company, owning the new cables, exceeds 
10 per cent. per annum, the Colonial Governments may de- 
mand a reduction in the rates. The guarantee of interest is 
given for 36 years, but it is only payable if the eommuni- 
cation is kept up; four weeks in each year are to be allowed 


for repsirs. 
Coal in Oh o-—The ion of coal is steadily increasing 
in the State of Ohio. 1863 this amounted to 





gines. 
by a pair of twin screws, and runs about ee hour. 
the coalees ono Messrs. Merryweather and Sons, of London, 


26,887,899 bushels ; in 1872, it had been carried to 110,438,754 
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RAIL-STRAIGHTENING PRESS. 
(For Description, see the opposite Page.) 
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DOUBLE. BOGIE TANK LOCOMOTIVE (FAIRLIE SYSTEM). 


CONSTRUCTED BY MR. WILLIAM MASON, ENGINEER, TAUNTON, MASSACHUSETTS, U.S. 
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Ws illustrate, above, a type of double-bogie tank loco- ordinary form of boiler. Where a locomotive of great power | and Hecla Mining Company, on the Utica, Ithica, and 
motive constructed on the Fairlie system, which has been in- | is required, however, there can be no question as to the ad- | Elmira Railway, and the Toledo, Wabash, and Western 
troduced with much success in the United States by Mr. | vantage of resorting to Mr. Fairlie’s double boiler, and his ——— both of 4 ft. 8} in. gauge ; and on the Virginia and 
William Mason, the well-known locomotive builder of usual arrangement of two steam-worked bogies. Tennessee Railway, the gauge of which is 5 ft. Altogether 
Taunton, Massachusetts. In this engine the ordinary form We have now before us reports on the working of some the type is a very good one, and we expect to see its use 
of boiler with single barrel is retained, and only one steam of the engines constructed according to the arrangement | largely extended. 

bogie is used, the hind end of the engine (at which the tank we illustrate; and their performance is spoken of in high | 
and coal bunkers are situated) being supported by an ordi- | terms, it being especially stated that they are very easy on Tar New Artantic Castz.—The arrival at Rye Beach 
nary carrying bogie. Mr. Mason has built some of these the road, as might indeed have been expected. On the | ® new Atlantic cable, which is to be laid from Queenstown 
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if engines with four wheels, and some with six wheels to the | Howland and Aspinwall Railway, a line of 3 ft. Gin. gauge, | tees va Ay ey in Me. - po by 
i! steam bogie, and they are well adapted for use in cases | engines of this type are doing good work on a gradient of Portes so hes peesi instrecti f; the lector of 









where the entire weight of the engine is not required for | 296$ft. per mile, or about 1 in 17.7, while others are in | the United States to afford to the eabl 
adhesion, or where the heating surface demanded is not | use on the American Fork Railway (the gauge of which is ji the United ‘States Treasury to laadi ng of the lee et Bye 
greater than can be advantageously obtained with the | 3 ft.), om line of 4 ft. 1 in. gauge belonging to the Calumet | Beach. 
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stands of rolls and the Jast stand must be driven through 
all the rest. The first two stands / are for iron rails, the 
next three g for steel rails, and the last two A for rolling 
rail-ends, &c. All are of 21 in. diameter. The iron rolls 
have to run empty to drive the steel rolls, but this is vastly 
better than putting the engine in the middle of the train. 
A heavy flywheel—50 to 60 tons weight—is necessary to 
relieve the engine from the sudden shocks of therolls. Now 
if the engine “is in the middle, and the flywheel on one side 
of it, all the'shocks of the rolls on the other side of it must 
pass through the engine to reach the flywheel. The result 
is broken crank pins. Several trains thus arranged have 
had to be changed. Two flywheels—one on each side of 
the engine—do not relieve the engine materially, for if one 
is checked, never so little, by a shock on its train, the other 
keeps on, and expands its immense momentum on the crank 
“un. 

After rolling, the rails pass to the saw carriage, i, which 
is operated by a friction clutch, like the one on the bloom- 
ing mill before illustrated. This draws it up to the saws, 
which are driven by an independent engine. When the 
ends are cut off, the rail is drawn upon the straightening 
plate 7; there it is hot-straightened ; it is then dropped on 
the curving plate, and bent so that it shall come straight 
when cold, and then, pushed on one or the other hot bed 
k kt to cool. The rails are now cold-straightened by the 
two presses n n', each driven by an independent engine. 
On page 464 views are given of a straightening press or 
punch, with an attached steam engine, and illustrates the 
general construction of all these machines. 

The rails are then passed on to the two cold beds m m’, 
where they are inspected, and where the fin from the saw 
is filed off their ends; then, by means of a revolving car- 
riage, they are placed between the punch p and the slotter 
q, which make the spike and fish-bolt holes. The rails are 
then loaded on a car and weighed, when they are ready 
for shipping. The product is 130 to 140 tons of rails per 
24 hours. 

This end of the mill is somewhat cramped, to make room 
for the merchant mill beyond. In rolling steel a supple- 
mentary battery of boilers r is required, as the furnaces 
are then cooler, while the power required is greater than 
when working iron. 

The sawing, pressing, and punching machinery and other 
details are of interest, but we have no time to examine 
them, or the merchant mill. The latter has two ordinary 
furnaces, s s, a Siemens furnace, ¢, and two geared trains, 
uv, with rolls 16 in. and 9 in. diameter respectively, for 
rolling steel and iron fish-plates and rounds, flats and 
squares from 4 in. diameter down—chiefly from steel bloom 
ends and rail ends. 

(To be continued.) 





PHOSPHOR-BRONZE AXLE-BEARINGS.* 
By Dr. Cuartes Kunze. 

Wuew two bodies are rubbed against each other (under 
equal pressure, and at equal velocity) the harder they are 
the greater is the amount of heat generated; or on the other 
hand, the greater the difference of hardness between the two 
bodies rubbed against each other, the less is the heat pro- 
duced. In the latter case the harder body is more heated 
than the softer, if of equal size. If, for instance, glass is 
rubbed against cork, the heating is as7 to 1; if copper is 
rubbed against cork, as 4 to 1. 

The ideal of a bearing which would wear little would be 
one made of the same material as the axle revolving in it, if 
there had not to be taken into consideration the wearing of 
the axle itself and the heating. A bearing made of the softest 
material, in which an arle of the hardest material revolves, 
would be the ideal of a bearing which does not heat, and does 
not cut the axle, if the wear of the bearing, and deforma- 
tion by pressure, &c., had not to be taken into consideration. 

In practice the best medium must be found which 

1. Does not cut the axle. 

2. Wears (in itself) as little as possible, and consequently 
requires a minimum of lubrication. 

. Does not heat, even in case lubrication should be ne- 
glected. 

4. Is capable of resisting any possible shock without 
changing its form, or breaking. 

If we consider the composition of bearings, we find 
a great variety; and why? It is impossible that, of the 
long list of bearing compositions, one ne much advantage 
over the other. Closer investigation shows for instance that 
the different railway superintendents pursue different objects 
in constructing the bearings used by them. Some desire to 
use few bearings, at the expense of many axles, and much lu- 
bricant—(the consumption of lubricant is always in proportion 
to the wear of the axle or the bearing)—and therefore use 
bearings containing from 17 to 20 per cent. of tin, and 83 to 80 
per cent. of copper, which alloy, undoubtedly, is too hard, and 
must attack the axle, as has been shown on many rail- 
ways. Other railway companies use alloys of | with 
more or less antimony, which certainly do not attack the 
axles, but uire much lubricant, and wear out very fast. 
A great number of railway companies in Germany take 
refuge in the so-called white meta), which, if of proper composi- 
tion, appears cheap, but in the Jong run certainly is the most 
expensive. The alloys of copper, antimony, and tin, or so- 
called white metal, are bad makeshifts, as well as the so- 
called lead composition bearings of lead and antimony ; for 
it is impossible to give these alloys a hardness approaching 
that of the revolving axle without rendering them brittle. 
If an alloy is used sufficiently hard to avoid great wear, 
these bearings will heat much and are very brittle. 
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On most of the English, Belgian, German, French, and 
particularly on American railroads, white metal, and espe- 
cially lead composition bearings, are little used, and this with 
good reason, for what would become, for instance, of a white 
metal bearing on an American railroad, where the bearings 
are subject not only to heavy loads, but where they have to 
travel thousands of miles on rails belonging to other com- 
panies, and therefore are not much looked after. 

Gun-metal bearings, alloys of tin and copper, are not often 
homogeneous, with the exception of the alloy of 17 to 18 
per cent. of tin and 83 to 82 per cent. of copper, which is the 
most trustworthy alloy of tin and copper. In alloys con- 
taining a lower percentage of tin, the latter segregates in the 
form of tin spots, when the alloy cools slowly. All other 
compositions in use for bearings, such as 12 to 17 per cent. 
of tin and 88 to 83 per cent. of copper, do not make homo- 
geneous bearings, unless they are cast in chill moulds, which 
in practice is impossible. This heterogeneity of gun-metal 
bearings is dangerous, as it produces gripping, and thereby 
a rapid wear. This specific quality of gun-metal bearings 
(to grip) is theoretically easily explained ; in cooling, the softer 
metal (composed of from 7 to 10 per cent. of tin and 93 to 90 
per cent. of copper), being the less fusible, sets first, forming 
the skeleton of the bearing; later, the very hard and brittle 
alloy containing 17 to 18 per cent. of tin, and 83 to 82 per 
cent. of copper, sets and fills the pores of the softer skeleton. 
The Bab 6. of the harder alloy are easily torn away by 
the axle if the bearing is not sufficiently lubricated, and these 
tear the skeleton composed of the softer alloy; this I have 
frequently observed at rolling mills where the bearings were 
not sufficiently lubricated, and where particles in the form of 
small flakes peel off. 

A good bearing which answers all purposes must not be 
homogeneous, but must consist ofa strong and tough skeleton, 
the hardness of which nearly equals that of the axle, in 
order to resist shocks without deformation, and the pores of 
this skeleton must be filled with the soft metal or alloy. 

The nearer the hardness of the skeleton approaches the hard- 
ness of the axle, the better the bearing will resist the pressure 
or shocks, and the softer the metal filling the pores, the better 
the bearing is in every respect. Such bearings are now made by 
melting two or more alloys of different hardness and fusi- 
bility together, in such proportions that necessarily a separa- 
tion into two alloys of definite composition takes place in 
cooling. 

Phosphor-bronze bearings consist of a uniform skeleton of 
very tough phosphor-bronze, the hardness of which may be 
easily regulated to equal the hardness of the axle, while the 
pores are filled with a soft alloy of lead and tin. 

Such a phosphor-bronze bearing may therefore be considered 
as having its wearing surface composed of a great number of 
small bearings of very soft metal encased in the tough and 
strong metal which equals the hardness of the axle; on the 
| eer bearing surface this molecular disposition cannot be 

etected by the naked eye, but if examined with a magnify- 
ing glass, ee = above will at once be seen. 

Another practica] proof can be given by exposing such bearin 
to a dull red heat, when the on aliay will pen out, a 
the hard, spongy, skeleton-like mass remains. 

In this consists the great advantages of phosphor-bronze 
bearings, which is proved wherever tested, for while the axle 
partly runs on a very soft metal and thus obviates heating, 
even if not sufficiently lubricated, the harder part of the 
bearing its skeleton does not allow of wear taking place, 
and as the hardness is arran to equal the hardness of the 
axle, the wear is reduced to its very minimum. That the 
practice perfectly testifies the above theory may be seen by 
the above Table. 








New Zeatanp Iroy.—A company is in course of formation 
at Melbourne for the purpose of utilising discoveries of iron 
recently made in the province of Nelson, New Zealand, on 
the shores of Massacre Bay. The ore is stated to be rich, 
and to yield iron of good quality, exceedingly malleable and 
ductile. It is expected that the ore will be c ly worked, 
and that it will be practicable to produce pig in the province 
at oa ton. The promoters of the company proposed to be 
formed have made arrangements for the purchase of a coal- 
mine within three or four miles of the spot at which it is in- 





* From the Polytechnisches Centralblatt. 
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THE BLACKBURN BOILER EXPLOSION. 
To ruz Epiror oF ENGINEERING. 

Stz,—Your contemporary, The Engineer, having in its 
issue of the 13th inst. asserted a novel idea as to the cause of 
the late boilerexplosion at Blackburn, namely, “ That the 
action of cold water on brittle plates caused a crack in the 
bottom of one boiler which instantaneously expanded into a 
huge rent, the feed being inserted in the bottom of the boiler,” 
permit me to state from my own knowledge reasons why I 
do not think the conclusion come to is a correct one. May I 
be allowed to state that the feed was not inserted at the 
bottom, but above the flues, and carried horizontally inside 
the boiler about 12 ft. through cast-iron pipes, the last 6 ft. of 
which was perforated with small holes, and the water im- 
mersed in the boiler through them, something like rain. 
This feed water had been previously passed through a 
“ Green’s economiser,” and the temperature raised to not less 
than 212 deg. 

Neither do I think that the brickwork forming the outer 
flues becomes red hot, as I have often had to repair one boiler 
by the side of another at work, and only separated from it 
by a 9-in. wall ; and I also should be glad to hear from any of 
your numerous readers whether they have known it to be pos- 
sible to generate steam of 3 Ib. or 4 1b. pressure in the bottom 
flue, as your contemporary suggests. Ihave seen boilers at 
work when at times the flood water from an adjacent river 
entered the bottom flues, and that without any disastrous 
effect, except the corrosion which took place from the damp- 
ness. But in the Blackburn case, even had steam been 
formed in the bottom flue, it must be remembered that the 
boiler was at work, and that there was an ample outlet for 
any steam so formed up the chimney without disturbing 
the boiler. 

Having to some extent combated your contemporary’s views, 
it may with reason be asked what-are mine as to the cause of 
the explosion, and to that question I say that to the weak 
part of the boiler where the manhole was attached, and to 
the brittle character of the plates, I attribute it, for the 
following reasons : 

1, Because the manhole was excessively large and heavy, 
being about 19 in. in diameter inside, and 21 in. high, and 
the weight about 5 ewt. 

2. The plate to which this manhole was attached was 3 ft. 
2 in. wide; in the centre of it 6 hole 23 in. in diameter had 
been cut, leaving only 7} in. of plate on each side, and 
this small surface had to be further reduced by the holes 

unched through it for rivetting it to the nextplates and the 

ge of the manhole. 

3. The strength of this plate was stil! further reduced by 
the manhole having been caulked from the outside, whic 
eut a nick into the plate all the way round. 

4. The up: rtion of this manhole had been held fast 
more or less byt e brickwork and concrete, and the boilers 
had settled down, as it was stated at the inquest that the 
feed pipes at the front had been previously broken from that 
cause, and the expansion and settling, however slight, which 
took place, would in my opinion,be concentrated on that part 
of the plate which been already cut by caulking. 

5. The manholes were torn away, one taking part of the 
plate shorn off close to the edge of the flange with it. 

The foregoing facts, which came under my own observa- 
tion, led me to the conclusion that the primary rent started 
at that manhole when the plate was shorn off, which I think 
was the weakest place in the boiler. 

The solution of this question, involved as it is with so 
much difficulty, makes it incumbent on any one who has had 
the opportunity of seeing the boilers, to state the facts 
which came under their notice, and hoping that this letter 
may elicit others throwing further light on the subject, 

I am yours truly, 
A Foremay Borer Maker. 

Preston, June 17, 1874. 





Sovrm Americas Copren.—The quantity of Chilian and 
Bolivian copper exported to the United ype last year 
was 856,550 quintals, as compared with 844,601 quintals in 
1872. The exports to France amounted to 45,627 quintals, 
as compared with 105,667 quintals in 1872. The aggregate 





tended to work ironstone. 


exports in all directions in 1873 were 930,809 quintale, 
against 1,022,883 quintals in 1872. 
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SPONTANEOUS COMBUSTION. 


Dvrine the last thirty years, at least, the summer 
months have been no for large conflagrations, 
chiefly in wharves, warehouses, and mills en 
in textile manufactures. Many of the large fires 
that have occurred in the metropolis and some of 
our chief manufacturing towns have fallen under the 
category of “cause unknown.” But in many of 
such cases spontaneous combustion has been pro- 
bably the cause. Hence the prevalence of the 
large fires to which we have referred in sumnier 





time. In the Report of the British Association 
meeting of 1873 is a paper, which was read by Mr. 
Galletly, detailing a series of experiments which he 
had carried out for the pe) aga of ascertaining the 
heating action of various oils when present in cotton 
waste. According to his results, spontaneous com- 
bustion took place in cotton waste, soaked with 
olive oil, when submitted to a temperature of about 
120 deg. to 130 deg. Fahr., in the course of a six 
hours’ experiment. The Government inspector, 
Major Majendie, remarked recently on these ex- 
periments that ‘These facts illustrate the grave 
and urgent character of the risk which exists when 
oiled cotton waste is deposited, even in very small 
quantities, and for a very short time, in moderately 
elevated temperatures—such temperatures as exist 
in the majority of factories, in the neighbourhood 
of asteam pipe, or under exposure to the sun’s 
rays.” 

That Major Majendie’s remarks are justified by 
experience cannot be denied, but it is a remarkable 
fact that “sweeps,” which are the ordinary pro- 
duct of all cotton mills, and are soaked with oil, 
rarely, if ever, catch fire. These are constantly 
sent by scores, even hundreds of tons, by steamer 
and railway to London, packed in bags containing 
from one to one and a half hundredweight, and in 
no case, during the last thirty years, has a tendency, 
and stillless a sign of spontaneous combustion been 
recorded, provided no water moisture was present. We 
have seenseveral hundred bagsof such ‘‘sweeps” piled 
on each other, during the whole of a hot summer, 
perfectly free from heating, in a place where little 
or no ventilation existed. But a similar class of 
sweeps, say, in a voyage from Aberdeen to Lon- 
don, placed on deck, and exposed to rain, has been 
received in London in such a heated state as to re- 

uire unpacking and exposure to the air to allow 
the waste to cool down. Generally speaking, the 
waste to which we refer has been used in the 
manufacture of ‘‘ waddings” after being dyed. Of 
course, on immersion in the dye baths of logwood, 
sumac, copperas, &c., all further danger from spon- 
taneous combustion is impossible, 

It is evident that spontaneous combustion of any 
material soaked with oil, of any kind, must be 
simply the result of atmospheric oxidation of the 
saendeatie matter of the substance, It has been 
generally supposed that the nature of the oil in- 
fluences the result, and to some extent such may be 
the fact. The insurance offices recognised this by 
certain stipulations in reference to the character of 
oil employed in woollen mills. If any oil other than 
olive oil be used, an extra charge at the rate of 
7s. 6d. per cent. is made for one kind, and 21s. per 
cent. for another class of oil. This arrangement is 


id- | rather amusing, for olive, linseed, and most other 


vegetable oils are more readily oxidisable than 
mineral oils, which are considered more dangerous 
by the insurance companies than the vegetable 
class, although they are by far the safest, 

But, beside the question of the character of the 


«9 | oil employed is that of pressure. If a quantity of 


oily waste of any kind be brought into close con- 
tact by heavy weight, the chances of spontaneous 


1}combustion are greatly increased. A singular in- 


stance illustrating this oceurred some years ago at 
the Polytechnic Institution, Regent-street. A small 
piece of cotton waste that been used to clean 
an oil-lamp had been laid aside under a pile of 
papers. During the hot weather of June of that 
year spontaneous combustion occurred. Fortu- 
nately this happened in the daytime, otherwise the 
consequences would have been disastrous. 

A remarkable instance of spontaneous combustion 
which may occur at an ordinary summer tempera- 
ture, say of 78 deg. to 84deg., is that of a mixture 
of chlorate of potash and sulphur, and consequently 
also of matches containing those substances, and 
also of red and green fire, which contain chlorate 
of potash and sulphur. ‘This class of spontaneous 
combustion is more difficult to understand than 
those to which we have already referred. Perhaps 
in the same category may be placed occasional ex- 
plosions of gun-cotton ; as, for example, that which 
occurred at Stowmarket a few years ago, the 
cause ¢ which has never yet been eatistactoril ily 
explained. 


fe are inelined to believe that one great}! 


causé of spontaneous combustion in cotton and 
woollen Is rests on the le of the fibre of 
the material left as oily waste. finer this fibre 
the greater is the danger of spontaneous ecom- 
bustion, and this becomes evident from the facts 
that in such cages the particles of the materials 





are in closer contact. In all our large docks -~ 


of London, Liverpoe!, &c., thousands of tons of 
long stapled sheep's wool imported from Aus- 
tralia, the Cape, and other places, full of animal 
oil, remain perfectly safe for years. In their transit, 
the bales containing such wool must have attained 
a temperature of at least 80 deg, to npn dy we 
never hear of spontaneous combustion in the 
ships or the docks. But then comes the question 
of the character of the oil—as to w the 
animal or the vegetable ig the more dangerous, 
The late Dr. Graham, in reporting on the burning 
of the Ama%bn, considered that rags age by 
butter, heaped together, would take within 
twenty-four hours; so here another difficulty pre- 
sents itself. 

We question very much, except under the most 
extraordinary circumstances, whether either silk or 
sheep's wool is liable to spontaneous combustion, 
even in the presence of abundance of any kind of 
oil, Onthe contrary, cotton, jute, all kinds of hemp 
and flax, mixed with oil, have an invariable tendency 
to spontaneous combustion at summer heat, Ail 
chemists well know that vegetable substances are 
more readily decomposed in any way than animal 
substances. Of course this arises from the more 
ready oxidation of the vegetable compounds 
pasa as they do only carbon, hydrogen, and 
oxygen) than the quaternary ani compounds, 
consisting of the same elements combined with 
nitrogen. Hair, for example, will withstand. de- 
composition for centuries, while woody fibre, even 
of the oak or other tree, will rarely last more than a 
few years if exposed to air and moisture, simply 
owing to the rapid oxidation of woody fibre. It is 
common in many of the marsh lands of this country 
to ste the pith of a willow tree catch fire sponta- 
neously in summer time, instances of which may be 
seen, for example, in the marsh land of Essex near 
the river Lea, and-in similar places in Cambridge- 
shire, Bedfordshire, &c. 

The only apparent remedy seems that of maintain- 
ing constant ventilation in all waste, &c., containing 
oil, Frequent turning is essential, and we have 
tried successfully the sprinkling of such waste with 
waste leys or lime water. It is remarkable that jute 
warehouses are peculiarly liable to cateh fire, in 
fact all members of the hemp and flax family are 
to be more feared than varieties of cotton. 

A singular cause of fire may be traced to the glass 
of which the windows of warehouses is made. 
In the old-fashioned kind the “ punty” mark is 
found, ‘This forms a double convex lens, which, 
concentrating the rays of the sun constitute a burn- 
ing glass. ‘That fire should occur from such causes 
can be no matter of surprise. Water bottles ex- 

to the sun's rays have sometimes sitailarly 
caused fires in private houses by concentrating the 
heat rays on dressing-table covers, &c. 








THE INTERNATIONAL EXHIBITION, 
1874, 

WHEN indicating to our readers what they might 
expect to find in the present Exhibition at South 
Kensington—which we did in an article upon the 
subject nrior to the opening day—we gave expres- 
sion '» a lurking suspicion that the manufacture 
of the chief exhibit of the year—lace—would be 
but rly represented, That suspicion was well 
ioanasd and has been realised, there pany one 
lace machine in the Exhibition, That one, however, 
isan excellent machine of its class, and its presence 
is due to the Nottingham Chambers of Commerce, 
the manufacturer being Mr, William Stone, of Not- 
tingham. To give a ect description of the 
working of a lace machine would be a very difficult 
and prolix task, so intricate are its ements, 
Its inner parts move in the smallest possible space, 
and require the most careful adjustment and finish, 
so that it is very costly in construction, The ma- 
chine at the ition is 152 in. wide and 9} point 
gauge; it has one hundred top bars working the 
warp threads, one hundred beams carrying warp 


threads, and a jacquard to enable it to uce the 
reat iy ty fran gh ghd or gett 


it, while the carriages carrying the bobbia 
© ete sea tn the frowk, nad then fale back aguin 
one gait when the carriages in the back. A 
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The machine will make 110 of these backward and 
forward motions in a minute, and will produce about 
half an inch in length of lace across the whole 
breadth of the machine in the same time. 

The carriages with bobbins placed inside, and 
held there by a small spring, work in combs or 
grooves, and are driven by the catch bars through 
the warp threads (at the speed already mentioned) 
side by side, clear of each other, and of the warp 
threads through which they pass, each warp thread 
having, between each movement of the carriage, 
been moved by the jacquard. Were any of these 
side movements of the warp threads in the least 
irregular, the warp threads would be cut down, and 
the he seriously damaged. ‘The machine has nine- 
teen combs to the inch, and also nineteen bobbins 
and carriages ; the combs are cast in blocks of lead 
2 in. wide, and placed in stationary bars, so that 
the machine has 2888 bobbins and carriages. Each 
of these bobbins will carry about 80 yards of cotton, 
each bobbin thread has usually about four warp 
threads working along with it from the warp beams, 
so that there would be upwards of 11,500 warp 
threads, The number of warp threads to a bobbin 
thread varies according to the quality and to the 
article manufactured. Cotton guipure, such as is 
now being made on the machine exhibited, has four 
warp threads to one bobbin thread. The jacquard, 
which forms the pattern, has one hundred separate 
rows of needles, each needle in each row by selection 
of the cards can be placed to move the steel perfo- 
rated bar, attached to the lever, according to the 
distance required by the draughtsman, For example, 
ifit is intended to move the warp thread over one car- 
riage the first needle is selected, if to move over two 
carriages the second needle, if over three carriages 
the first and second needles, and if over four car- 
riages the third needle will be selected. The first 
needle is called one gait, the second two gaits, the 
third four gaits, the fourth, fifth, and sixth needles 
are eight gaits. ‘The steel bar is worked from 
a slide, regulated by a screw and nut. One row of 
holes in the cards represents one row of needles or 
droppers. Supposing the first needle be left blank 
on the card, the bar will move to the right, over one 
carriage at the next motion, all the holes punched 
out of the card will let the bar fall to the slide 
already mentioned, the fall pe | caused by a light 
wire spring attached to the other end of the bar. 
These bars ride on brackets, and as many as one 
hundred can be worked to the inch. The many 
parts in this class of machinery, the accuracy of fit, 
and nicety of adjustment required, make them ex- 
pensive, the one we have been describing costing 
not less than 710/. 

Amongst other exhibits of interest in the ma- 
chinery department is Hock’s petroleum engine, 
which is exhibited by the Iron and Machine Com- 
pany, Schottenring, Vienna. As we pur illus- 
trating and describing this machine in detail, we need 
only here mention that motion is given to the piston 
by the combustion of petroleum behind it, the petro- 
leum being ignited by an intermittent jet of bydro- 
carbon vapour supplied by the engine itself. ‘The ma- 
chine, in fact, manufactures and supplies itself with its 
source of motion, a revolution of the flywheel and the 
application of a lighted match beingall that is required 
to start it. The invention appears to be one which 
will prove useful where small intermittent power is 
required, especially where steam is prohibited. In 
fact, it has been in use for some time at the Imperial 
Printing Works, at Vienna, where it has satisfac- 
torily superseded steam, ‘The engine at the Exhi- 
bition is nominally of one horse power, the 
diameter of the cylinder 8} in., its length 234 in., 
and the stroke 16$in. Mr. 'T. A. Warrington ex- 
hibits one of his ** Kainotomon” rock drills, which 
we are told is so called from the Greek éainos, new, 
and femno, to cut. What a fancy inventors have 
for evolving new compound names out of the dead 
languages for their offspring! This apparatus was 
brought out last year as an improvement upon 
existing drills, and it has the merit of possess- 
ing few separate parts, only 42, indeed, including all 
nuts, bolts, and screws. It did such good work in 
Cornwall last autumn, as to receive a first-class 
silver medal from the Royal Cornwall Polytechnic 
Society. Messrs. T. Middleton and Co. exhibit 
Jackson's steam generator and warehouse crane, a 
number of which are in use at wharves and ware- 
houses in London and the provinces. This appa- 


ratas was described by us several years since ; it 
consists of a vertical tubular boiler in which steam is 
raised b 
of the 


gas, the steam gg, bo in the cylinders 
oisting apparatus. When hoisting is not 








going on the gas is turned down and steam still 
kept up at a low pressure and at a very small cost. 
Messrs. Middleton also exhibit some of Murray's 
brickmaking machines. 

Messrs. Tangye Brothers and Holman send one 
of their Cornish steam pumps fitted with a con- 
denser, and Messrs. Milburn and Co. one of their 
conoidal stone mills, which are arranged for grind- 
ing dry and wet substances. For the latter pur- 
pose a worm screw is mounted on the top of the 
spindle, which carries the runner, the screw working 
against a stop fixed at the bottom of the hopper. 
By this means the most viscid substances are evenly 
fed to the stones without requiring any attention. 
The Ransome Stone Company are exhibitors of 
their “‘ Bessemer” emery wheels, fitted in Heaton’s 
grinding machines. Mesers. Handyside and Co. 
have a selection of their smith’s hearths and 
portable forges, which are fitted with blowers in 
place of bellows or the fan blast. This arrangement 
is now coming into general use with makers of this 
class of machines, and is one possessing many ad- 
vantages, which we have pointed out on a previous 
occasion. The engines which have been lent to 
the Commissioners this year for driving the ma- 
chinery in the western galleries are, as before, five 
in number. ‘That supplying power to Room L. is 
lent by Messrs. Barrows and Stewart; it isa double 
cylinder a engine of 12-horse power, 
with steam-jacketted cylindersand continuous barrel 
boiler. Room IL. is served by one of Messrs. 
Tangye Brothers and Holman’s steady running 
12-horse power horizontal engines with variable ex- 
pansion gear, high speed governor, and steam 
jacketted cylinders. It takes steam from one of 
Davey and Paxman’s vertical boilers. Room IIL. is 
supplied with power by one of Messrs. Robey’s 
12 horse power semi-portable double cylinder en- 
gines, which has a large firebox for burning the saw- 
dust and chips from the wood-working machinery 
which it drives. Messrs, Ransomes, Sims, and Head 
supply Reom IV. with power from a 12-horse power 
portable engine adapted—under Head and Sche- 
mioth’s patent—for burning straw, cotton, and 
maize stalks, reed fibre, as well as coal or wood. 
Messrs. Davey, Paxman, and Co. have a 10-horse 
power vertical engine attached to one of their 
vertical boilers, fitted with their new water heater, 
doing duty for Room V. Messrs. Merryweather 
and Sons have lent a London Brigade engine and its 
accessories, and Messrs, Shand and Mason a manual 
engine. Amongst other loans are derrick cranes 
from Messrs. Cameron and Co.; the electric 
motor clock driving eight dials, by Messrs. Cooke 
and Sons ; a printing machine by Messrs. Hopkinson 
and Cope, and the machinery for printing the 
‘* Key” by Messrs. Johnson and Sons. Not the 
least curious items in the “ loan” list are grass seeds 
a Sutton and Sons, and by Messrs, Carter 
and Co. 








SANITARY LAWS AMENDMENT BILL. 


WE have frequently pointed out the many de. 
ficiences which exist in the Public Health Act of 
1872, and in our recent reports of the meeting of 
Municipal and Sanitary Engineers, at Birmingham, 
the subject has been fully ventilated. A Bill has 
been recently introduced into the House of 
Commons by Mr. Sclater-Booth and Mr. Clare 
Read, on the sh of the Government, to remedy 
some of the defects of the previous Act. It was 
read a second time on June 16th, and is to go into 
Committee on June 27th. 

After reciting the necessity of amending and ex- 
— previous 5 Acts, the details of the 
new Bill are given. By Clause 1 it is proposed 
that Rural Sanitary and Boards of ueninon are 
to be the same authority. It is to be sincerely 
hoped that the majority of such Boards of 
Guardians will not follow the peculiar example 
set them by the Board of Brentford, in urging 
the substitution of privies and cesspools, at 
a month’s notice, because the disposal of sewage 
—— divers difficulties. By the second clause 
egality is given to certain proceedings of sanitary 
authorities in respect to their first meeting as en- 
joined in previous Acts. Clause 3 is cupnndety 
and declaratory in reference to the tranafer of power 
of sani authorities to authorities under local 
Acts, provided that the action of the latter has not 
been invalidated by preceding unauthorised Acts. 
Clauses 4 and 5 provide for the transfer of rty, 
and provision for the joint appointment of chews. 
and the remaining clauses up to 12 provide for ad- 








justment of expenses. By Clause 12 riparian 
authorities are to_have representatives on a port 
sanitary board, and various regulations are made in 
subsequent clauses for the arrangement of dis- 
tricts, &c. 

Among the amendments of Sanitary Acts, other 
than that of 1872, powers and duties are defined in 
respect to sanitary authorities generally. When the 
Local Government Board shall have, at any time, 
made any order under the 49th section of the 
Sanitary Act, 1866, limiting the time for the per- 
formance, by any sanitary authority, of its duty, 
such order may be enforced by writ of mandamus, 
notwithstanding the Pct in the said section 
contained for the performance of the duty in the 
event of the continued default of the sanitary au- 
thority. To this provision we have already directed 
attention in preceding articles on the action of the 
head and local boards, but hitherto, in our opinion, 
this power of mandamus has been all but inoperative. 

A very wholesome provision is suggested in 
Clause 21, by which it will be enacted that every 
urban sanitary authority shall, when the Local 
Goverment Board, by order, so direct, make due 
provision for the proper cleansing of streets, the re- 
moval of house refuse from premises, and the 
cleansing of earth-closets, privies, ash-pits, and cess- 
pools within its district. This will be a sad plague 
to the authorities of the major portion of Lancashire 
and Yorkshire, where privies, cesspools, &c., may be 
found by scores of thousands. It is also added that if 
any sanitary authority, having made such provision, 
fail, without reasonable excuse, after notice in writing 
from the occupier of any house situated in such dis- 
trict, requiring such authority to remove any house 
refuse, or to cleanse any earth-closet, privy, &c., 
within two days, the sanitary authority shall, on 
summary conviction, be liable to pay to the occupier 
of such house a penalty not exceeding ten shillings, 
for every day during which such default continues 
after the expiration of the said period of two days. 
This provision will be difficult to carry out, and in- 
volve an amount of litigation that will be very 
troublesome to the magistrates or others, who 
have to adjudicate on the cases. The dustmen 
of London will certainly have plenty of additional 
work to do. Another and a very important 
question arises as to whether, under the exist- 
ing contracts, between vestries and dust con- 
tractors, the removal of the most dangerous of all 
nuisances, the refuse of greens, peas, &c,., can be 
included under the term of “house refuse.” 
Hitherto that has been impossible, as several of the 
metropolitan vestries have issued notices that the 
contractors are not bound to remove such “ refuse.” 

Clauses 22 to 30 inclusive are devoted to the con- 
stitution and election of Local Boards. One of the 
most important provisions is that of Clause 25, by 
which the Local Government Board may at any 
time divide a district into wards. By Clause 26 

rovision is made for the uniform election of Boards 
in March, the day being the 26th, unless such day 
falls on Sunday, Good Friday, or Easter Monday, 
when, in such cases, the 27th or 28th of March is 
appointed. By Clause 27 the annual meeting of 
every Local Board shall be (on) some day after 
the completion of the annual election, which shall 
be fixed by the Local Board, or, on their default, 
by the Local Government Board. By Clause 30 
the limit of the amount of any contract of a Local 
Board to be executed under seal shall be enlarged 
to 502. 

Clauses 31 to 35 inclusive provide for the acqui- 
sition of property. By Clause 33, any sanitary 
authority may buy up any water mill, dam, or weir, 
which interferes with the proper drainage of, or the 
supply of water to, the district. Compulsory power 
of purchase, however, must first have the sanction 
of the Local Government Board. 

Clauses 36 and 37 extend the present borrowing 
powers of sanitary authorities. The fresh mone 
to be borrowed shall not at any time exceed, wit 
the balances of loans outstanding, the assessable 
value for two years of the premises assessable within 
the district. The time for repayment is extended 
to sixty, instead of thirty years, but the Local 
Government Board must first sanction such loans. 
Clauses 38 to 40 provide for the audit of accounts. 

The arran t of bye-laws is comprised in 
Clauses 41 to 49 inclusive. It embraces prohibition of 
work before approval by the sanitary authority, the 
recovery of costs, provision for punishing continual 
breach of the bye-laws ; bye-laws in regard to roofs, 
foundations, and spouts of houses, also in regard to 
the lodging of hop-pickers, the Lodging-House 
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ture of paper consist of purifying and cleaning of | 





the pulp from knots and sand, of feeding uniformly 
the machine with pulp, of making the paper itself, 
of separating the water, and finally of drying the | 
paper. fhe paper machines are construct 1 to 
fill these requirements, ard consist of fou chief 
parts, which are c onected with each other, and 
t } I be add d s0me a kditio l detaila, 
as rolling, lining, or cutting apparatus. Lhe 
exhibits of this cjass at Vienna comprised paper | 
machinery by G. Sigl, of Berlin and of Vienna; by 
Escl W yas. and Co., of Zurich; (ina model) by 
Iirvan Donkin and Co., of London; (in a drawing) 
by W. Zuppinger, of Ravensburg; and (in a draw- 


vx) by L. L’Huillier, of Vienne-lsére 


‘ I 
exhibits have to be added “ strainers’ 


ENGINEERING, 


| details of pulp strainers exhibited by C. Steinmayer 
drainers or ¢guutteurs by 
(France), and by L. 
igratings of excellent workmanship by 
| Hutter and Schranz, of Vienna. 


Messrs 





Of smaller exhibits we may mention several | is connected with the crank 7 The weights ¢ and / 


L’Huillier, of Vienne | ments, 
Deny, of Paris, and metal 


The same firm 
had also exhibited égoutteurs for paper for ciga- | 


rettes for ribbed and lined paper, for vélin, and 


i metal cloth for printing paper, &e, 


i 
had paid especial attention to the various combina- 
tions and parts of the machine. 


| 
With respect to the large paper machines exhibited, 
t was apparent that both Sigl and Escher and Wyss 


Deferring the detailed descriptions and illustra- 


tions of these machines for separate articles, we 


| need mention only that Escher, Wyss, and Co,’s ma- 


lo th 
own by J. Bertram and Sons, of Leith Walk | chine contained, first, a reservoir for the stuff with 
Foundry, Edinburgh, Henry Wilson, of Newcastle- wings and discharging apparatus, an accumulator 
with wings, and feeder for the six-fold pulp strainer 


on-Tyne, Charles Wandel and Charles Steinmayer, 


| th of Ri if if n, and fur her, a seri f details 
has 1 ] gratings, egoutteurs or drainers, Xe. | 
Of the strainers, that by Messrs. James Bertram | 
und Sons was t only one that was working und | 
which shewed its advantages in a practical manner. 
Formerly revolving strainers were fitted with gr ta-| 
percha bellows to suck the pulp for filtering it | 
through thin plates; the great loss of time and of | 
pulp, however, caused by the frequent breaking of | 
these bellows, prevented the general introduction 


of this system. In Bertram’s patent suction ap- | 
paratus, ail bellows previously used inside th« 
paratus are entirely done away with, so that in- 


ap- 
| 


terruptions in working are prevented. Bertram’s | 
revolving strainers are square, and the pulp 
passes slowly from the casing or box to the 
strainer, whence it is transferred by means of the 
pulnp to the cylind r, which rotates slowly, and 
through the perforated surface of which the pulp has 
to pass. ‘The strainer by Watson and Co., of New- 
castic-on-Tyne, shown in Fig. 3, differed in con- 
struction consid rably from that by Bertram. Th 

drum of Watson’s strainer is hexagonal, and is pro. 
vided over its whole length with a spiral 4 of per- 
forated brass plate s about Sin. high. ‘This machine 
was neither working nor compl tely fitted up at th 
Vienna Exhibition, but it worked apparently in such 
a manner that the pulp was forced by means of a 
suction apparatus from the vat ¢, therefore, from the 
outside, against the cylinder a. ‘The pulp then 
passes over e and / into the channel or tube d t 
the paper mould, ‘The spiral projections 4 on the 
cylinder 4 cause the fluid in ¢ to remain always in 
motion, removing knots from the surface of the 


cylinder. 
The two strainers exhibited by German firms 
differ from those of the English makers in the 
form of the cylinder. Steinmayer’s strainer consists 
of a box or reservoir containing the revolving 
cylinder supported by a hollow shaft, which is put} 
into rotation from the main shafting. ‘The cylinder 
rotates slowly, and it is filled with the paper 
pulp, which is forced through the perforated 
surface, and which is then transferred in the ordi- 
nary manner to the paper moulds, The construc- 
tion of the other German strainer, that byC. Wandel, 
is arranged similarly to that just mentioned, but 
the pulp is forced from the outside to the inside 
of the cylinder. The two manufacturers, Messrs. 
Steiumayer and Wandel, were until lately partners, 
and it is therefore difficult to niake any great dis- 
tinction in their exhibits. Mr. Wandel showed plates 
for strainers, which were not cut, but composed of 
separate plates or leaves, fitted and soldered to- 
gether. This manner of manufacture is simpler 
and cheaper. We should mention here a puip 
catcher of the same exhibitor, made for the purpose 
of collecting the particles of pulp which pass away 
with the water from the paper and the rag machine, 
and which have considerable value at a time when 
the prices of raw materials are very high, and when 
the manufacture of paper has enormously increased. 
‘The pulp catchers formerly constructed had always 
been too dear in proportion to the saving effected 
by them, so that the new simple and cheap appa- 
ratus by Mr. Wandel is worthy of mention. ‘The 
apparatus consiats of a low box, in which a cylinder 
fixed to an horizontal axle rotates slowly, and the 
sides of which are provided with discharging tubes 
fitted into the side walls of the box, The waste water 
from the paper machines being collected in the box 
asses through the cylinder, even without the latter 
Coiaie in rotation, and flows off through the dis- 
charging tubes, whilst the stuff coptained in the 
water is caught by the thin covering of the cylinder, 
from which it is taken off by a small roller 




















| pressing rollers. 





from which an overflow leads to the two and three 


strainers; all of these 


backward and forward motion. 


strainers are fitted with a 
The paper stuff | 
| passes next to 24 rollers, with copper pipes for heat- 


ing purposes, and to the regulating apparatus for 


the width of the paper. rhe stuff then comes | 
through a sizing trough, and afterwards through 
three suction reservoirs, and over a perforate 


steam pipe, whence itis delivered to the first pair of 
The machine is next provided 


with two calendering rollers, and five drying cy- 


two drying cylinders, followed by three glazing 
rollers, and the cutting and the delivery apparatus. 
Sigl’s paper machine, an illustration of the general 
arrangement of which is given on the previous page, 


Figs. ] and 2, was constructed to the order of the 


paper mills at Schlema, near Schneeberg, in Saxony, | 
for the manufacture of all sorts of paper, even of 
which makes 


the finest quality. ‘The machine, 
paper to a cut width of 66in., is provided with 
registering rollers of 52 millimetres 


pressing apparatus have a diameter of 314 milli- 


metres, and were provided with movable scrapers. | 


rhedrying apparatus consists of four cylinders, each 
of 1.255 metres diameter, and of which two are 
placed at the upper part, and two at the lower part ; 
the first two are moved independantly of each other, 
and are provided also with separate felts, whilst the 
latter pair of cylinders are put together in rotation, 
and have a common felt. According to the condi- 


tions under which the machine exhibited at Vienna | oe ee os 
was built, it was provided with one glazing appa- | 


ratusonly, and without a press for the moisture, 
which latter contrivance Sig] gencrally places in 
front of the last drying cylinder, and for which he 
uses two highly-polished rollers, one placed above 
the other, and the lower one of which is heated by 
means of steam. 


The first paper machine made by Sig] was built | 


in 1849, from one supplied by Messrs. Bryan Donkin 


and Co. to the Patent Paper Works at Berlin. | 
Since then Sigl has built more than fifty of these | 


machines, and has improved and altered them 
according to his own experience. The chief prin- 
tiples and leading ideas in Escher and Wyss’s ma- 
chines are like those of Sig], and judging from the 


machines exhibited at Vienna the workmanship in | 


both cases is first class. 

Glazing apparatus were exhibited at Vienna as 
independent machines and not as a part of the paper 
plant. The Exhibition was very rich in these 
machines of large and small dimensions, and we may 
mention that by L’Huillier, of Vienne-Istre (France), 
consisting of two glazing rollers only, but with an 
excellent arrangement for transferring the motion 
from one to the other. Messrs. Escher, Wyss, and 
Co., of Leesdorf, exhibited a glazing apparatus with 
hydraulic pressure upon the bearings of the rollers, 
which had a width of 800 millimetres. This ap- 
paratus is illustrated in Fig. 4. Smaller glazing 
apparatus were exhibited by Grahl and Hoehl, 
of Dresden, Karl Krause, of Leipzig, the Engineer- 
ing Works of St. Georgen, near St. Callen, 
Hughes and Kimber, of London, Heim Brothers, 
of Offenbach, and Alauzet, of Paris. 


linders, another series of two calendering rollers and | 


diameter, | 
whilst the cast iron and polished press rollers of the | 


| fully towards their wielders, for they were but of the 

. nttent tet — opal | commonest iron—* property” axes in short, unfit for any- 
srtain purposes, several | 

For satining paper for certain purposes, several Le 


machines were exhibited at Vienna; among others | 


we may note that by M. Alauzet, of Paris, an 
illustration of which, without the underfrawne, how- 
ever, we publish im Fig. 5. ‘This machine, which 
may be used for dyed and undyed paper, is double 
acting; the sheets of paper are represented by e, 
whilst « shows the burnishing steel or stone guided 
and moved by the bar 4 ¢/ and the rod g, which 


| rigging. 
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may be increased or diminished according to require- 
Another satining machine, especially for 
dyed paper, was exhibited by Messrs. Grahl and 
Hoehl, of Dresden; this machine is used for giving 
a polish to the paper by means of a burnishing or 
brushing apparatus after it has been dyed and dried, 
We may finally add a few words upon the paper- 

| cutting machines as separate and independent appa- 
ratus. ‘These machines are of great importance, 

'as evidenced by the large number exhibited at 
Vienna, and which showed the most various con- 

structions and mechanism, The simplest construc- 

| tion was represented by a paper and card-cutting 
machine of Heim Brothers, of Offenbach, with fixed 

lower and movable upper knife, and press for 

holding down of the paper. A paper-cutting ma- 

chine of a more complicated construction was that 

exhibited by K. Krause, of Leipzig ; in this machine 

| the upper movable knife is drawn downwards by 
means of a frame, to which it is attached, and which 
moves in obliquely arranged slots and guides. ‘The 
oblique cut facilitates the work considerably. The 
|paper to be cut is pressed by means of screws 
against the table, the position of which can be ad- 
justed. The work of the machine is the same for 
thin and for thick layers of paper. The idea upen 

which the construction of this machine is based, 

was seen carried out in various ways in the Exhibi- 

tion. Messrs, Schneider and Nusperli, of Neuve- 
ville, have suspended the upper cutter on two 

|movable levers, which are moved up and down 
| by means of cranks. Messrs. Jeanrenand and 
Co., of Vienna, place the slots over pins, and 
suspend the cutter at its centre from the draw-rod 
of the crank. Messrs, Escher, Wyss, and Co., of 
| Leesdorf, exhibited a paper cutting machine of 1.6 
metres cutting length; the frame for the cutter is 
| provided with guide bars which run in grooves of 
the main frame of the machine, Messrs, Ilughes 

| and Kimber, of London, suspend the frame for the 
cutter from two levers, and guide it by slots in the 
main frame ; from the cutter passes a rod vertically 
to a lever, the end of which runs in the eccentric 
‘groove of a disc. B. Schiimann, Elberfeld, sus- 
pends the cutter from ove lever, and connects 

both ends of the cutter by means of adjustable 

|rods with two cranks at the ends of an axle, which 
is moved from the crankshaft by means of wheel 

gearing. ‘The connecting rods are fastened by joints 

to the axle, 





| New Zeatayp Coar.—A valuable coal seam has been dis- 
covered at Picton, New Zealand. ‘The discovery was made 
by some workmen who were digging holes for telegraph 
P 8ts. 


Cottision aT Sea.—A brief telegram in the Times of 
Monday announced the occurrence of a terrible disaster in 
the Sea of Marmora, where no less than 330 lives had been 
lost in the collision of the Egyptian mail steamer the 
| Behera with a Turkish vessel, name unknown. Singularly, 
the Behera is a sister vesssel to the Charkich, which attained 
an unenviable notoriety a couple of years ago by running 
down the Batavier in the Thames. She is a tine screw 
steamer of 1600 tons and 350 horse power, built by Samuda 
| and engined by Penn, and is one of a fleet of mail steamers 
| belonging to H.H. the Khedive, seven of which have been re- 
cently undergoing thorough overhaul and repair in the Thames 
under the superintendence of Mr. John Fowler, consulting 
engineer to his highness. The Behera would appear to be 
an ill-fated vessel, for but a few hours after she had left the 
Thames in January, 1873, on her return to Alexandria after 
undergoing repairs, she was caught in a heavy squall, her 
| Steering gear was smashed, and for the second time in her 
short career, in less than ten minutes, both masts went by 
the board. The situation afforded a crucial test of the skiil 
and nerve of her commander, Captain Leva, for the catas- 
trophe was sudden and unexpected, and it occurred in the 
dead of the night. Her masts and rigging were quite new 
and of iron, consequently when the former went overboard, 
the wire rigging held fast, and the vessel rolling heavily in 
| the trough ot the sea received at every plunge blows from the 
heavy iron masts as from a couple of battering rams. The 
Arab and Nubian soldiers and sailors thus roughly awakened 
from their slumbers, rushed up on deck, and seizing each 
one a boarding axe, set to work with a will to cut away the 
Unhappily the axes had been purchased ia Bir- 
mingbam, and to the eternal credit of British manufacture, 
in this supreme moment, their edges turned round reproach- 









thing but stage use. The fable of the “ Lion and the Mouse” 
was then again illustrated, for the crew being powerless, their 
place was taken by a couple of the engineers armed 
with hammer and chisel, and so the iron toils of the strug- 
gling ship, rolling helplessly gunwale under in the trough of 
the sea, and shivering from stem to stern under the blows of 
the masts and spars, were slowly wed away, and the 
rudder being next secured, the ship if was at last suc- 
cessfully navi to the Portland Breakwater, when of 
course all anxiety as to her safety was at end. 
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NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, bbe ree 

Charlton Tron Works Company (Limited), Sheffield.—This 
company has lost 9394/. on its trade account for the year. 
Extensions estimated to cost 30,9001. have cost 58,7501.; the 
mill, forge, and new blast furnace have only been at work 
part.of the year, and the new blast furnace which replaces 
two old ones since the expiration of that period. The in- 
creased cost of fuel has been 10,2441. more, and the estimated 
actual loss from these several causes and depreciation in the 
value of stock is about 20,0007. There are now two blast 
furnaces at work, equal to the make of 350 tons of pig iron 
per week. The mill and forge are capable of producing 400 
tons of plates and finished iron per week. A valuable con- 
cession of ironstone (600 acres) has been secured in Northamp- 
tonshire on very favourable terms. The vendors of this con- 
cern guaranteed 123 per cent. dividend, but (from causes 
which cannot be here detailed) the directors state they cannot 
at present recommend its payment. 


William Cooke and Company (Limited)), Tinsley Iron, 
§c., Works, Shefficld.—This company's report shows a loss of 
69541. forthe year, owing to the excessive price of fuel, ruinous 
competition, and the sudden depreciation of stocks. The plant 
and machinery have been fully maintained, and a sum of about 
26001. bas been expended in renewals and repairs. The two 
new blast furnaces are nearly completed ; one of them will 
be put in blast early next month. The directors express their 
confidence in the future. 


Brown, Bayley, and Dixon ( Limited), Sheffield Steel and 
Iron Works.—In this case, it being probable that the year’s 
working will not yield a dividend, the vendors have provided 
a sum for distribution amongst the shareholders suflicient to 
pay a dividend of 10 percent. An extraordinary general 
meeting of the shareholders will be held for the purpose of 
altering the date of the general meeting and for other pur- 
poses to be then declared. 


Batley Sewerage and other Improvements.—The Town 
Council of Batley have resolved to expend 60,0001. in im- 
proving the drainage and general appearance of the borough. 
The sewerage scheme is by Mr. J. Hildred, borough surveyor, 
and will cost 36,0007. to carry out. The area is 2038 acres, all 
draining to one outfall with the exception of about 86 acres. 
Large sewers will not be necessary, the fall everywhere 
being very rapid, and capable of carrying off any amount of 
water. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiessroven, Wednesday. 

The Cleveland Iron Market.— Yesterday there was again 
a good attendance on Change at Middlesbrough. There 
was a general expression of satisfaction that the Cleveland 
ironstone miners’ strike had been settled. Business, however, 
was miscrably dull. There is really no demand for iron, and 
prices are therefore much easier. Pig makers continue to 
ask as much as 70s. per ton for No. 3, and it is not surpris- 
ing that they should do so considering the cost of materials 
and labour. Merchants sold this quality yesterday as low as 
64s. per ton immediate delivery. Buyers believe that iron 
will be much cheaper, and they certainly have reasons for 
holding this opinion. Although the miners’ strike extended 
over six weeks, and many of the blast furnaces were damped 
down for want of stone, the stocks of pig iron have been 
ecmparatively little affected. The prospects of trade are 
bad, and unless there is soon an improvement we may expect 
to hear something about a reduction of wages in the pig iron 
trade. Ironfounders are fairly oceupied, a few good orders 
for gas and water pipes having been secured. ‘he finished 
iron trade is still very much depressed, There is a Russian 
order of about 200,000 tons of rails in the market, but this 
large order will probably be distributed amongst four or five 
of the leading firms in the country, and will go but a little 
way to keep the great productive power of the several iron- 
making distriets long in full operation. People capable of 
taking a prospective view of things predict bad trade for the 
next twelve or eighteen months. They contend that the 
market has been glutted, and it will require that time to 
elapse before there is a demand sufficient to keep in full 
swing the enormeus iron producing power of Cleveland, 
Staffordshire, and Scotland. We know that judging from 
the order books of some of the chief firms in the North of 
Epgland this view of matters is unfortunately fully justified. 


End of the Great Strike of Miners in Cleveland.—The 
Cleveland miners have acted wisely in adopting the course 
we suggested last week. We stated that there were good 
reasons for believing that the masters would not enforce the 
further reduction of 1d. per ton, but would allow the miners 
to resume work at the reduction originally proposed, viz., 
2d. per ton. On Thursday the masters and representatives 
had a mecting at Middlesbrough, and it was agreed that the 
3d. per ton should mot be enforced if the men would resume 
work on Monday, and coneent to refer any future variation 
in wages to open arbitration. The men agreed to this, and 
on Monday the whole of the Cleveland mines were reopened. 


The Wages Question in the North of England Iron Trade. 
—On the 4th of July next the existing agreement entered 
into at York in April last for the regulation of wages in the 
finished iron trade of the North of England, will terminate, 
and what is known as the Derby scheme will come into 
operation. This scheme, which it will be recollected was 
agreed to at Derby, provides that the ave realised selli 
price of all the iron manufactured in the North of Englan 
shall be ascertained every three months, and also that of 
twelve picked firms in South Staffordshire, and upon the 
ome the wages are paid 1s, for every pound in selling 
price for puddling, and other rates in proportion. 


The Coal and Coke Trades.—Owing to the continued 
dulness in the iron trade the price of coals and coke are 
easier. Much lower prices are expected. 





NOTES FROM THE SOUTH-WEST. 
Landore Steel Works.—The depression of trade in South 
Wales has resulted in a notice for thg stoppage of the Lan- 
dore Steel Works. The contracts are to terminate on the 
27th instant, but it is stated that the notices in no way relate 
to a reduction in wages. 


Tunnels on the Bath and Evercreech.—The Bloomfield 
tunnel on the Bath and Evercreech Railway is in the oolite, 
over a quarter of a mile long, and lined throughout. Out 
of this tunnel flows & quantity of water, tapped by the 
workings, which bas been utilised for the engines, having a 
sufficient fall in the tunnel to raise it to the required height 
outside. In the bottom of the tunnel a bed of ironstone 
burrs was cut through. Next the line enters Coombe Down 
Tunnel, which passes beneath the down at a depth of 300 
feet under the Coombe Down quarries; and it is over a mile 
in length, hewn through the solid rock, so solid that only in 
parts has it required any masonry. The rock is a kind of 
sandstone, and the stratum of fullers’-earth above acting as 
a basin, holds the water and keeps the tunnel perfectly dry. 
This tunnel was the work of only fifteen months, although it 
was wrought from both ends without the aid of shafts. A 
headway was in the first place driven right through the 
tunnel in the bottom, which took twelve months; and then 
on the principle known in Cornwall as overhand stopping, the 
stuff which required to be excavated was removed, both 
— and, by comparison, cheaply, three months sufficing. 

© tunnel was so well set out that there was only fifteen 
inches difference when the drifts met in the centre, and that, 
although it is curved at both ends. Horizontal bands of 
ironstone run through the strata out of which the tunnel is 
wrought, three or four feet apart, and give great strength. 
At one point a “ tooth” of oolite descends through the sand- 
stone at a considerable inclination. 


Great Western Railway.—The Calne branch, also the 
Berks and Hants, will be altered to,the narrow gauge 
shortly. 


Bath and Evercreech Railway.—This line is nearly twenty- 
six miles long. At Bath it commences by a junction with 
the Midland Company's Bath branch, not far from the 
station; and at Evercreech it terminates by a junction with 
the existing Somerset and Dorset mainline. It no fewer 
than nine stations. This may appear a large number for so 
small a length; but they answer a double pur They 
not only accommodate a numerous though scattered popula- 
tion, but they serve as crossing places; and their er rig A 
will enable a very large amount of traffic to be carried, al- 
though the line is single. It will be worked upon the abso- 
lute Tlock system, and Messrs. Saxby and Farmer have 
supplied the necessary apparatus. The line traverses a hilly 
and difficult country, and its ruling gradient is 1 in 50. It 
rises gradually, with a few bits of level, from Bath, until at 
the summit point it has attained an elevation of 800 ft. above 
the commencement. This is in crossing the Mendips. Thence 
it deseends continuously to Evercreech-—1 in 60 being the 
ruling gradient still. There are several tunnels, as mentioned 
above, still more viaducts—all built of stone and brick—some 
heavy cuttings, and numerous embankments. The occupa- 
tion bridges and other works of that class have been very 
numerous and heavy. 


Monmouthshire and South Wales Collierics’ Association. 
—In accordance with a resolution of the council of this as- 
sociation, suggestive of the desirability of resorting to a 
general lock-out, a meeting of the members of the confede- 
ration was held in Cardiff on Friday. In view of a“ mis- 
apprehension” having prevailed with respect to the meaning 
of the words “ gross earnings” in the notice of the reduction 
given by the employers on the 14th of May, it was agreed 
that while the principle of reduction by means of a percent- 
age should be strictly adhered to in respect to the house and 
steam coal collieries, on items in which no declared advance 
hed taken place during the past three years no reduction 
should be made. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Comparatively little change 
has taken place in the local pig-iron market since last report. 
On Thursday forenoon the only business done was the sale 
of two lots privately at 95s. one week fixed, and 94s. this 
week fixed. Business was done in the afternoon at 93s. 6d. 
a week fixed, and at 95s. prompt cash, closing buyers 96s. 6d., 
sellers 98s. Only about 2000 tons were sold openly on 
Friday forenoon, the highest quotations being 97s. 6d. 
prompt, buyers over at that price. Sellers were asking 98s. 
at the close of the afternoon market. Monday's market was 
quiet and business was done in the forenoon at 95s. cas 
and 92s. Friday; very little business was done in the after- 
noon, buyers 96s. 6d., sellers 97s. The market was very strong 
yesterday morning, and business was done at from 98s. to 
09s. 6d. cash, closing sellers 100s. prompt, 99s. prompt, and 
78s. 6d. one month fixed. In the afternoon 1500 tons were 
sold at 98s. and 98s. 6d. cash Friday, closing buyers 99s. 6d. 
to-day, and sellers 98s. 6d. Friday. The only business done 
this morning was one lot sold privately at 99s. Friday, clos- 
ing with buyers at that and 100s. prompt cash, sellers 102s. 
Business was done in the afternoon at 90s. Monday, buyers 
now 98s., sellers 100s. Owing to the “rig” which exists, 
the market continues to be in a very anomalous condition, 
but as there is some pros; of work being resumed by the 
miners, a downward tendency in prices may be looked for ; 
still there is an opinion that the warrant markets wil] not 
be much affected, nor the cash price of warrants very ma- 
terially depressed for sometime. About 1700 tons of pig iron 
were sent into the warrant stores last Thursday, about 1200 
tons on Friday, about 1000 on Saturday, 1045 tons on Mon- 
day, and 12,000 tons yesterday, the total stock being 37,800 
tons, or an increase of 12,000 tons this month. Last week's 
shipments amount d to 5475 tons, <9 12,287 tons in the 
corresponding weck of last year. The exports since Christ- 
mas have now decreased 128,000 tons, and the imports from 





Middlesbrough have increased 80,500 tons, as compared with 
the same period last year. 

Edinburgh and Leith Engineers’ Society.—The closing 
meeting of the Edinburgh and Leith Engineers’ Society for 
the session of 1873-74 was held last week, on which occasion 
the president, Professor Fleeming Jenkin, delivered the 
closing address, his subject being, “On the Determination of 
a Ship’s Place at Sea Astronomical Observations, and 
on the Scientific Education of Ships’ Officers.” The secre- 
tary afterwards submitted the fourth annual re by the 
council of the societ oly, from which it appeared that ten new 
members had joined during the year, while nine resignations 
had been received, so that the total number of members at 
present on the roll was 65, or one in excess of the number at 
the close of last session. The library continued to increase 
in a highly satisfactory manner, and a’ ments had been 
nearly completed with the Architect Association, by 
which the society should in future re ppg “tpn ag 
George-street. report was adopted, meeting 
authorised the completion of the negotiation with the Archi- 
tectural Association, 

Anderson's cet —The annual meeting of the 
trustees of Anderson’s University was held on Monday, In 
the annual report, which was submitted on the occasion, it was 
stated that the establishment of a physical laboratory in cun- 
nexion with the chair of natural phi had been agreed 
to, that the accommodation had Bees provided, and 
that the apparatus for it was being 
with. laboratory will be fitted up and ready for open- 
ing in October, 1876. Sir William Thom has ised a 
subscription of 1007. towards its establichment, r. James 
Young, F.R.8., of Kelly, the president of the institution, has 
subscribed 10001. towards the proposed chair of applied me- 
chanics, which brings the sum obtained up to 5500/,, leaving a 
sum of 15001, still to be got. Efforts are being made to raise 
that amount, so that the chair may be instituted. In con- 
nexion with the proposed ir, a course of lectures on 
marine engineering was again delivered last session by Mr. 
Lawrence Hill, C.E., at which there was a good attendance. 
Professor George Forbes, F.R.S.E., having been asked to take 
ey in observing the transit of Venus in mber next, has 

eft for the Sandwich Islands for the purpose, and will be 

absent for about a year. Tle has © arrangements with 
Mr. Robert Walker, M.A., Clare College, Cambridge, to take 
his place during his absence. 

Greenock Harbour Telegraphs.—The harbour office, quays, 
and cranes of Greenock are now entirely connected by te 

taphie communication, and the result is a great saving in 
Ores and time to the officials of the _—- and greater de- 
spatch in the docking and undocking of vessels. 


Tus Exr.ostoy or Gasin tux Coat Busxenx or H.M.S. 
Dsvastatioy.—An explosion of gas took place in one of the 
bunkers of this ship on the morning of the Ist of June, con- 
cerning which we have the following information. The coal 
was the ordinary service mixture of two-thirds Welsh and 
one-third North Country; and it had been put into the ship 
six days before. The bunkers themselves are water-tight, 
and the bunker lids are constructed to prevent water passin 
downwards by being accurately fitted to coned seatings an 
having a ridge, under which is kept a layer of ordinary wil- 
soaked gasket. The bunker in which the explosion occurred 
is one of the upper tier, and it had not opened for 
something like sixty hours before the accident took place. 
It appears that early in the morning one of the cook’s as- 
sistants went to the bunker, took the lid off, sat down on the 
edge of the hole with his feet in the bunker, lowered a naked 
light—when—wh-o-0-00-sh—there was a rush of flame, 
some little noise, and the unfortunate cook was seyercly 
burned about the face and hands. Serve him right, perhaps, 
for he had no business there at that time or in thes way: 
Fortunately the explosion was confined to this one spot, and 
no other damage was done. A careful examination of the 
coal was made at once, and there was no trace of damp or 
heating, the coal was perfectly dry and cool. When this 
and the similar explosion of five years ago in the Minotaur 
are idered, it app certain that we are continually 
liable to a similar danger, and very simply. We have only 
to shut up our coal for sixty hours, and for aught we know 
we are boxing up a most dan neighbour, increasingly 
dangerous the longer and the better he is boxed up. Thie is 
not as it should be, and as many of our large ships are fitted 
with bunkers practically water-tight, it behoves our Admiralty 
to issue some stringent regulations as to present precautions, 
and introduce some means of warding off such a danger in 
future; and it behoves our engineer officers to adopt such 
measures as seem to them likely to prevent similar accidents. 
The Admiralty, five years ago, issued a circular directing 
that the bunker lids be taken off occasionally. “ Occasionally 
is a vague expression, but as arule they are regularly kept 
off during the day. Saturday, however, on a man-of- 
war, is a cleaning day, on which sand and water is plentiful 
everywhere, and the bunker lids are sometimes kept on to 
keep the water out. Sunday is a day of cleanliness and in- 
spection, and the lids are sometimes kept on to keep the 

austin. Thus it ha that in this case the bunker was 

closed all day Saturday and Sunday, and a cook’s mate got 
blown up on Monday. Let cooks’ mates, in time to come, 
beware of going to bunkers on the sly early on Monday 
morning. In some few ships large tubes are led from the 
upper part of each bunker into the funnel casing well above 
the water line; and we think that similar fittings should be 
applied to all ships where the bunkers are made water-tight. 

ven where the bunkers are not meant to be water-tight, 
provision should be made for the constant escape of gas in 
that or some simpler way. Safety lamps have been supplied 
to ELM. ships, with a view to their use in the but 
no safety lamp supply will accidents like this, 
oleate aa ne €h theke pesictens of 

gree ib‘e for thi ger by | t use 
such @ large, or indeed any, proportion of North Country 
coal in ships whose cval expenditure is light, and the coal has 
consequently to remain some time in the boxes. 
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CONSTRUCTED BY THE SIMMERING ENGINE AND ROLLING S§S 
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LOWING ERGIAR aos 
NG STOCK CONSTRUCTION COMPANY, SIMMERING, NEAR VIENNA. 


ription, see Page 473.) 
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A single door on each side gives access to the trans- 
verse passage or ante-chamber C, and from this 
doors open right and left to the compartments D 
and S. In the C are cupboards for con- 
taining articles required for the service of the car- 
riage. The saloon 8S, which forms the chief com- 
partment, contains two large couches, which also 
form beds, and of which the backs can be turned 
down into a horizontal position, so as to afford ad- 
ditional accommodation. When thus turned down 
the backs are supported by being hung from the 
side walls. The mattresses, &c., are in the os 
stowed away in drawers beneath the couches. There 
are also fixed against one of the transverse parti- 
tions two other seats, one accommodating two and 
the other one person, If necessary the movable 
chairs from the compartment D and H can be 
brought into the saloon to increase the seating ac- 
commodation. The couches and seats in the saloon 
are trimmed with Gobelin rep, while the sides and 
ceiling are also covered with rep, that on the ceiling 
being painted to imitate Gobelin tapestry. Two 
tables are placed as shown in our sketches, with 
mirrors above them, and the whole of the interior 
decorations are well finished and in taste. 

Of the com ents D and the former is 
reserved for ladies, and the latter for gentlemen. 
The furniture of these two compartments is identi- 
cal, and it consists in each of two movable and four 
fixed seats, the cushions of each pair of the latter 
drawing out so as to form a bed, as shown on one 
side of the plan and in the longitudinal section. The 
spaces left by the cushions when driven forward 
being filled by parts of the back squabs, which turn 
down for that purpose. Above each pair of side 
seats there can be arranged an upper bed, the posi- 
tions occupied by these upper 8, when turned 
down or stowed away respectively, being shown by 
one of the transverse sections. The upper beds 
when folded up also serve to enclose the furni- 
ture for the lower couches. In the compartment 
D, the seats are covered with velvet, and the walls 
with silk rep of a clear grey colour, while the 
fittings generally are of white maple with mould- 
ings of rosewood and amaranthe. In the compart- 
ment H the seats are covered with green Utrecht 
velvet, and the walls with silk rep, while the wood- 
work is ornamented by mouldings, &c., of ebon 
and walnut, ‘The two ends of the carriage are cach 
occupied by a lavatory and water-closet, communi- 
cating with the compartments D and H respectively. 
Beneath the wash-hand stands of the lavatories are 
presses for the bed and other linen, 

The warming of the vehicle is effected on the 
Chaumont system by means of eight spirit lamps, 
placed beneath the body and outside the soles, the 
products of combustion from these lamps traversing 
pipes arranged in the thickness of the flooring, as 
shown in our sketches, and the air entering through 
the double sides of the lamps becoming heated by 
contact with these pipes, and escaping into the 
carriage aes a small holes pierced in the copper 
plates by which the pipes are covered. From the 
position of these plates in front of the various seats 
they form foot-warmers. The ventilation is effected 
by seven ventilators (two in the saloon, and one in 
each of the other compartments), these ventilators 
being fixed on the roof, and each communicating 
with a Nouhallier exhausting cowl. The carriage 
is lit by five ordinary oil lamps placed as shown, 
while candle lamps are also fixed in the saloon on 
each side of each corridor, and another is placed in 


the eC. 

T fe panels of the carriage are of iron with iron 
mouldings and joint covers, and the exterior is ex- 
ceedingly well painted. In fact, the finish of the 
vehicle throughout is of the highest class. The 
weight of the carriage empty is about 13 tons, 
and its price was stated at the Exhibition as 
42,000 francs, or about 16807. 

The other rolling stock exhibits in the Belgian 
section consisted of three iron coal wagons, of which 
two were exhibited by the Société Général d’Ex- 
sige de Chemins de Fer, Tubize, and the other 

y Messrs, A. Durieux and Co., of Louvain. The 
two wagons exhibited by the former makers were 
illustrated and described by us in our sixteenth 
volume (vide pages 124 and 206), and it will, 
therefore, be unnecessary that we should say more 
concerning them here. The third wagon shown 
by Messrs. A. Durieux and Co, was, like those 
from Tubize, built entirely of iron. ‘The soles were 
of 6} in. by 2} in. channel iron, the headstocks 
of 10in. by 3}in. channel irons, and the diagonals 
of 5} in. by 3in. -iron. The frame appears 








used on the covered 
berg. The brake blocks were of wood with sprin, 
interposed between them and the hangers. 

draw bar was continuous with volute draw springs 
and screw couplings, while the buffers had wrought- 
iron skeleton cases enclosing volute springs, and 
small volutes were also applied to the safety chain 
bolts. The wagon was exhibited unpainted and 
the workmanship was good. The weight of the 
wagon empty was 5 tons 18 cwt. 

Switzerland was represented, in the division of 
which we are now treating, by two carriages shown 
in the Machinery Hall. Of these carriages, which 
were construc the Schweizerische Industrie 
Gesellschaft, of nm, the one was a com- 
posite and the other a third class. The composite 
carriage, which was intended for the Royal Hun- 
garian State Railways, was divided into three com- 
partments, the central one being first and the two 
end compartments second class, The internal 
fittings were comfortable but characterised by no 
special features. The first-class compartment seated 
six and each of the second-class compartments eight 
passengers, thus making twenty-two passengers 
all. The vehicle was Dam ty four wheels and 
had a composite underframe, the soles being of 
channel iron and the rest of the frame of timber. 
The buffer and draw springs were volutes, and the 
draw-bar was continuous, while india-rubber pads 
were fitted to the safety chain bolts. 

Thethird-classcarriage by the same maker was one 
which had been for sometime running on the Western 
Railway of Switzerland, and it was exhibited chiefly 
to show Weibel’s system of heating apparatus, an 
apparatus which has already been fully illustrated 
and described in our pages (vide page 186, vol. xvi.). 
The carriage had five compartments, and seated fifty 
passengers. It was carried on four wheels, and had 
a wooden frame, while the arrangement of the buff- 
ing and drawing springs was similar to that of the 
carriage illustrated in connexion with the account 
of the heating apparatus to which we have just re- 
ferred. ‘The accommodation afforded by this car- 
riage was somewhat cramped, and beyond the heat- 
ing apparatus there was nothing about it requiring 
special notice. 

Italy showed one carriage in the Machinery Hall, 
this being, as far as we could judge from the 
exterior, a kind of saloon carriage for special ser- 
vice ; but of this we cannot speak with certainty, 
as the interior was never accessible during our 
visits to the Exhibition. The iage was built by 
the Societ4é Nazionale d’Industrie Meccaniche, of 
Naples, and was carried on four wheels. There 
were also shown in a special annexe examples of the 
rolling stock used for the service through the Mont 
Cenis tunnel, but with this set of exhibits we shall 
deal independently. 

France was during the earlier days of the Exhi- 
bition represented as regards railway rolling stock 
solely by the admirably fitted ambulance train, of 
which we gave a general account some months 
ago (vide page 49 of our sixteenth volume). Some 
time after the Exhibition had been — how- 
ever, there arrived three carri rom Messrs, 
ag won, Be tgp Jun., and Co., of big pe 
oO ese being @ pair of post-office vans for the 
Paris, Lyons, and sleitindanes Railway, and the 
other a first-class carriage of somewhat peculiar 
construction. The post-office vans were both six- 
wheeled vehicles, fitted up with all conveniences for 
sorting letters, and lit from the roof. The under- 
frames were of wood, and were of very light design, 
while the workmanship generally was very good. 

The first-class carriage was a four-wheeled 
vehicle with three compartments, its chief features 
being that the compartments onl 
three-fourths of the width of the gh remain- 
ing § on one side being occupii y an open- 
dled galery extending from end to end, the fess 
of this gallery being level with the bottoms of the 


occupied about | surf 


carriage was of the composite type, 
was continuous, and the buffer ad draw-springs 
were of india-rubber. 

Neither 


former country have a deservedly high tation 
for high-class workmanship, while the double-bogie 
rolling stock of American railways is pring ft | 
numerous special features which deserved to have 
been represented amongst such a collection of rail- 
= as was to be found at Vienna. 

e have now completed our review of the railway 
rolling stock shown at the Vienna Exhibition, and in 
conclusion we have only to express a hope that the de- - 
scriptions we have given, and the illustrations we 
ooh pega have placed our readers in possession 
of the leading facts to be gleaned from the 
numerous exhibits in the class of which we have 
been treating. 





HORIZONTAL BLOWING ENGINE. 

Tue blowing engine which forms the subject of our 
double-page engraving this week was constructed and 
exhibited at Vienna by the Maschinen und Waggonbau- 
fabriks Gesellschaft in Simmering (late H. D, Schmidt). 
Its general design is very simple, and will be exssily un- 
derstood from the drawings. Each blowing cylinder is 


in | worked direct from the prolongation of the piston rod of a 


steam cylinder, the coupling connecting the two rods being 
formed so as to make a guiding head. The front end of 
the piston rod of each blowing cylinder also works in 
guides, and drives a crank by means of a light connecting 
rod. The two cranks are set at right angles, and the fly- 
wheel is placed between them on the centre of the 
crankshaft. Each steam cylinder is fitted with a close- 
eaded slide valve and expansion plates working wpon its 
back. The expansion plates are fitted with right and left- 
handed screws, and gear is provided by which the cut-off 
can be altered by hand while the engine is running. Each 
blowing cylinder has four suction and four discharge valves 
upon each end; these are seen in Fig. 4, the upper and 
lower pairs of valves being the suction valves, and the side 
pairs the discharge valves. ‘The valve gratings are all hori- 
zontal, and the valves themselves are flaps of very much 
the usual construction. Discharge passages are cast along 
the sides of each cylinder and join in a belt underneath it, 
from which they communicate with the main pipe through 
a piain disc valye, The main framing of the machine is in 
three castings—one supports each pair of cylinders, and the 
third carries the plummer blocks and passes round, in horse- 
shoe shape, in front of the flywheel. 

The following are the principal dimensions of this blow- 
ing engine : 


: : mm, ft. in. 
Diameter of steam cylinders ove M0=0 16.75 
te blowing ,, e B50=0 33.46 
os ove oe 7 eee oe 9503 14 
Diameter of blast pipe... «.. 280=0 11 
Number of revolutions per minute 50 
; : cb. m. eb. ft. 
Wind discharged per minute oe 80 = 2824 
mm. in. 
Pressure of blast (mercury) ... 80 = 3.149 
» * (Ib. per aq. in.) ... 1.636 








Tue Paris Forts.—The tender of M. Tullé has been ac- 
cepted for the construction of the fort of Cormeilles, the first 
of a series of forts about to be constructed round Paris. The 
cost of the work is estimated at 120,000/. 





American Steam Naviaation.—The City of Tokio, 
steamer, has been launched Mesers. J. Roach and Son, of 
Chester, Pennsylvania. The City of Tokio ie a sister ship to the 
City of Peking recently launched by the same builders. The 
length of her hull is 423 ft., its breadth 48 ft., and 

is about 6000 tons. 





soles. ‘The roof extended over this gallery, and the | i 
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THE BRITISH ASSOCIATION OF GAS 
MANAGERS. 


Isavevrat Appegss op THE PREsipEst, 
Mz. Guo. T. Livesey. 
(Concluded from page 458.) 

A source of great anxiety to gas managers has been, and 
io still, the difficulty Tinlles efficiently with their work- 
men: Undoubtedly the advance of wages so universally 
epulied Gs, ce eupest has been founded on circumstances 

t must be admitted in many cases to be a justification for 
the claim. Where such grounds exist for an advance, I hold 


had done him an a not giving him the advance un- 

not put @ man off with 
excuses. Consider the matter at once, and give him an 
If he is already sufficiently paid, tell him so; but, 
if not, remember that ‘ he gives twice bed quickly ;’ and 
tron thet dag ib Se eat pe ee " Bos a sum 
as 3d. or 6d. a day may make al! the difference between a con- 
tented and a di workman; while the one may be 
worth in the value of the work done, twice or four times that 
amount more than the other. 

It is all very well to say that the price of labour, like that 
of coal or iron, is regulated by the inexorable law of supply 
and demand; but this law, though perfect in its application 
to the purchase of materials, has only a partial application 
where a man’s labour is concerned. You may by this rule 
pm his time, but something more is coguiend to obtain 

is good and willing service. Happily, asa rule, gas man- 
ers know of what this something more consists, as evidenced 
by the length of time the men stay in their service. It is 
not merely fair payment that is wanted, but considerate 
treatment also, and this leads me to a subject that must not 
be ey over in silence. The greatest hardship connectod 
with gas making is when men are compelled to work seven 
days a week. Atone time we all looked upon this as a 
necessity, and so thought very little about it- Thanks, how- 


ever, to the exertions of Mr. Morton, of the London Gas |i 


Works, one of our vice-presidents, who has taken the fore- 
most part in this matter, and to the wise and judicious 
manner in which this question has been taken up by the 
Rev. John Gutton, secretary to the Lord’s Day Observance 
Society, our eyes have been opened to the necessity of re- 
lieving the stokers, as far as possible, from Sunday labour, 
with the result that it has been found to be quite possible to 

ve a large proportion of the men complete relief from 
oe on that day. It is now the practiceina t number 
of gas works, large and small, not only in on, but 
throughout the country, to cease working during the twelve 
day hours. The dampers in or leading to the chimneys are 
closed ; some of the yard men, by turns, look after the fires, 
which need very little attention, and the whole of the retort 
house men are relieved from duty. They lose their Pay of 
course, which they are quite content to do for the sake of the 
day'srest. The relief thus given, after all, amounts to but 
one day off in a fortnight, seeing that work goes on as usual 





during the night. That which has been ejffected is not all | guaran 
that could be desired 


; but at present it has been found diffi- 
cult to go beyond it. Where eight-hour shifts are worked, 
sixteen hours relief might perhaps be given; but whatever 
extension may be found possible, it is quite clear that the 
whole of the gas works in the kingdom might do much in 
the direction of diminishing Sunday labour. It is not now 
new ground, for men are to be found in every district who 
would be glad to show their neighbours how the thing may 
be accomplished. It is not pretended that to cease working 
for — hours will | found pe profitable ; y that 
it has advantages, merely from the com ’s point of view, 
is undoubted. However this may be, whether | hoy or profit 
result, the pe be right. It can be done, it ought to be 
done; and shareholders, directors, and managers who with- 
hold an inalienable right from their fellow-men, which is in 
their power to bestow, are ineurring a a no 
man of just and right principle w be willing to . It 
is no excuse to say the plant is not sufficient. Money could 
be readily found to make it so, if man’s law required it, nor 
to say the men would not yey use the day if granted ; 
for this they are responsible, when we have done our part in 
freeing them from labour. 

In some cases the wrong is carried even further—the 
average week-day consumption is in excess of the av 
week-day make, and on Sunday the works are kept at their 
fall power, in order to make up the deficiency of the six 

g days, and to fill the ho on Sundays for a fresh 
start. Attention drawn 4.4 ~ +h will surely be sufficien wal 

As to legislation, the Act since our 
nutter enten the Gas and Water Facilities Act, 1870, 
Amendment Act, which was introduced y bey Board of Trade 

of ——s relief to ¢ provincial gas 

chiefly to the great advance in the 

price of coal, of working at a loss if confined 
to the limit of price fixed in their special Acts. The 

relief was, however, reduced to very narrow limite by the re- 

solutions Lord bad succeeded in previous]; passing 
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Acts of Parliament that have produced or permitted | iucrease 
celebrated 


this result were founded on the resolutions of the 
i ich Lord, then Mr. Cardwell i i 


closely bound up with the interests of their 


companies are 80 ’ 
customers that the two are really identical. 

It is now universally admitted that the supply of gas must 
be a monopoly of which we are the fortunate rs; but 
the objections to all monopolies are so great nothing but 
necessity can justify them. It is, therefore, of the utmost 
i if we would i that our 


importance, retain our position, 
customers should be satisfied, which I unhesitating!y contend 
is possible of attainment. There are, and always will be, 
here and there, discontented persons always ready to find 
fault and to take any advantage ; but the heart of the British 
public is in the main right, and just dealing will be appre- 
ciated. Now, the system inaugurated by those Acts of 
Parliament referred to has fostered the idea on the part of 
gas companies that, come what may, they at least are to be 
, and that, under any circumstances, they are to be 
empty inciple of justi Gas 
This system was on a princip ce. 
companies are limited as to dividend ; t azo obo limited 
to the price they may charge, and it was felt that circumstances 
might arise, as i 
tions would 
while owe 
raged the sense of ‘ " 
fore produced ts that may be disastrous to both parties. 
The revision clauses of these Acts of Parliament practically 
ony to. the ns compani “You may call up and s 
your capital as lavi you please, and if your price will 
not you to pay your full dividends, you can apply to 
the Board of Trae, who will appoint commissioners. who 
must satharien gee to raise the price sufficiently to cover the 
deficiency ;” pplies to 


u 


the same 4) 
Let me carefully guard myself 
am saying, or wish to say, one word 
panies or any one connected with them. 
that capital expenditure has been excessive, or that 

ment expenses have been extravagant; all that I say is 
the present system is a direct ineentive in that direction, 
that it ‘takes away all motive or encouragement to econo- 
mise, and may thus in the end imperceptibly lead to a great 
It is precisely in the ite direction that the law regu- 
i i sven set. It ought to be pea 
embodied in a general Act, should 
of gas companies and their customers 
side—to make the consumers, in a 
company—whereby both should 
or more economical workiog, givi 
ly inereased dividend for every 
w a certain minimum standard, and, to 
ies would have to submit to a 
exceeded a maximum limit. 


against the gas com- 
I do not say either 
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THE END OF THE SEVENTEENTH VOLUME. 


lob 


cement. 
against the thought that 1 | ended 


; : 


y 
cumstances the outlay on extensions should not require an 
Therefore, take a certain sta of 
and endeavour 


ear by year so to that the ex ture 
; seanym Pprains be yume i I pa pe 


¢ think this outlay on new 

work may in most cases be kept at something like 5/. per 

ton of earbonised in the year, and it should be so laid 
ost immediate! 


out, if possible, that it becomes alm iately pro- 
ductive, though this rule cannot apply so closely Mawel 
quately son cul aohing hay tab ote then 4s worth 


The to be read deal with very interesting and im- 
portant sub and will probably afford food for useful dis- 
cussions. is not my intention to reveal in any way their 
contents, but, having some acquaintance with them, I can 
confidently recommend 


i i — 
which he will describe. There should be a ful 
” ” which, with 


on the preparation of the ; 
be favoured Cih 6 dessription py 
of manufacturing cannel gas, from which we ma 
learn something. It will certainly not be the fault 


h not at all satisfactory to myself. However, 
what I have writter: I have written, and I can truly say my 
desure has been to render service to the profession to which ] 
belong, and to the interest with which I am so closely con- 


nected. I have now to thank you for your very 


patient 
and | hearing, and to ask your assistance in the duties that lie 


before me—assistance that will certainly be granted, and 
without which I could not venture to undertake the respon- 
sibilities of the post. Let us take care that every paper is 
read and fully discussed, and that no one shall even have a 
thought that possibly circumstances have prevented his 
having had fair play. = ore is not merely to gain in- 
formation, but to give it. In spirit let us act. Not only 
here but everywhere our mutaal respect and good feeling 
will be strengthened, and we sali look back upon this meet- 
ing as a stronger proof, if such be possible, of the pleasure 
and advantage of being members of the British Association 








Tuas Bevotan Coat Taspz.—The ar og 
ruled firm. A strike has occurred in Borinage, where 





the miners demand an additional 12} per cent. 











